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Abstract 
This project is a collaborative effort to increase the awareness of actuarial science among 
high school students in mathematics classes based on the assumption that they are not 
well informed. A further objective was to determine what trends, if any, exist between 
students' knowledge, interest, and their sources of information. This thesis consists of 
the presentation used in the classrooms, as well as a detailed description of the research, 
preparation, and process. 
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The Unknown Profession: Spreading the News about Actuarial Science 

I. Introduction 

What is actuarial science? Is it the science of actual things? Is everyone in the 

actuarial field dull, nerdy number crunchers? Actually, no, actuarial science is none of 

these things; however these are common responses that we received when we asked 

people what they knew about actuarial science. It appears that to many people, especially 

students, actuarial science is an unknown profession. The goal of our thesis was to 

change this problem by making more students aware of what actuarial science is. In the 

fall of2005, we went into local high schools in the Muncie and surrounding areas and 

presented to six different classes in advanced level mathematics. We shared with these 

students the opportunities available in the field of actuarial science. To begin the 

presentation, we conducted a brief written survey to discover what students know about 

the profession and their sources for this knowledge. To demonstrate the mathematics 

involved and create interaction with the audience, we also incorporated an activity to 

simulate a practical application of actuarial work. Next, we delivered a PowerPoint 

presentation first describing Hollywood's portrayal of the field (using ideas from About 

Schmidt) and then providing a more accurate depiction of an actuary. After presenting, 

we distributed another survey to determine if we were able to successfully rid students of 

any misconceptions of actuaries and to increase interest in the field. To conclude, we 

equipped them with a pamphlet we created which gave them information and websites 

where they could further research the field, including contact information for Ball State's 

program. 
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Our final outcome of the project consisted of the PowerPoint presentation, a copy 

of the surveys given to students, the activity we incorporated in the presentation, the 

handout providing further information, and a summary of our results. 

Objectives 

We believe that this project allowed us to accomplish the following goals: 

• Develop public speaking and communication skills, a critical aspect of 

Actuarial science 

• Fulfill the desire to better inform students of mathematics-related 

opportunities (recalling that as seniors in high school, we personally knew 

very little about the profession) 

• Determine whether or not our assumption that students are not well 

informed about actuarial science is accurate 

• Provide more current information to teachers so that they can continue to 

inform future students of the actuarial profession 

We also answered the following questions: 

• Is there more interest in Actuarial science if high schools were made more 

aware? 

• Does awareness of the profession vary according to high school settings? 

• What are high school students' conceptions of actuaries? And where did 

they get these ideas? 
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Our Personal Purpose 

Although we decided to embark on this thesis together, we individually had 

several personal experiences that drove us to our decision. Not only did we want to 

answer the objectives stated in the introduction, but we wanted to give students the same 

opportunity that both of us were fortunate to have been given. We explain the driving 

motivation for our thesis below. 

Karl's Experience 

I found out about the field of actuarial science my junior year of high school. 

However, I believe that had it not been for one intentional guidance counselor, I would 

have graduated from high school and made a decision about my major and my future 

without even knowing actuarial science existed. This particular guidance counselor was 

pivotal in my decision to pursue a career in actuarial science. She had a daughter who 

had just graduated from college and was starting her job as an actuary. Knowing that I 

excelled in math, she took a special interest in sharing with me all that she knew of the 

field as she learned from her daughter's experiences. I learned about the exams, the paid 

study-time, the internships, and what an actuary spent their day doing. I learned that a 

career in math didn't entail just crunching numbers and being cooped up in an office 

working by myself all day. The information she provided me with sparked my interest 

enough to continue the research on my own and ultimately led to my decision to choose 

actuarial science as my major. 

After making that decision and sharing it with others, I quickly became aware of 

how few people were familiar with the field. I noticed the same was true of many of my 
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college peers once I arrived at Ball State. And after getting to know some of the others in 

the actuarial science major, I learned that several had switched into the major late 

because they'd had no knowledge of the opportunity when they first came to college. It 

became clear that I was part of the minority; I had known about a field that few others 

had even heard of. It was this realization that motivated me to take advantage of the 

open-ended nature of an honors thesis and use the opportunity to investigate whether my 

assumption that few high school students have heard of actuarial science was correct. In 

addition, it is vital for an actuary to be able to communicate well and able to explain 

complex ideas to an unfamiliar audience. Presenting to high school students would 

provide an opportunity to develop some of those presentation skills. 

Tamara's Experience 

I was fortunate to have learned about actuarial science in high school from my 

math teacher and guidance counselor while I was searching for a career path. With both 

of their assistance, I also received the opportunity to shadow an actuary at a local firm in 

Fort Wayne. This gave me a firm foundation of actuarial science and assured me that it 

was a major I wanted to pursue. However, after many years of telling people what my 

major is and then explaining it, I soon realized that not many other people had even heard 

about actuarial science, let alone know what it is. As I talked with some of the graduate 

students at Ball State University, I also learned that they were frustrated because they did 

not have the opportunity to learn about the field sooner. This caused them to fall behind 

in preparation for the career and exams. Recognizing this gave me a desire to want to 

share with others the great career opportunities in actuarial science. My prediction was 
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that there are probably several students who are advanced in mathematics and are 

wondering what can be done with these skills besides research and teaching. This was 

one of my primary reasons for wanting to enter into high schools and open this wonderful 

career opportunity before them. 

Besides desiring to help the students, I also wanted to fulfill a passion I had 

considered following several times. At more than one point during my college career, I 

debated changing my major to secondary math education. At one point, I even observed 

some of the education classes. Although I decided that education was not the right path 

for me, I realized that I enjoyed being in a classroom. I felt that this project would be an 

excellent opportunity to fulfill this desire as well as provide an opportunity where I could 

improve my public speaking skills, a much desired ability in the actuarial science field. 

II. Arranging the Presentation and Conducting Research 

Contacting Schools 

Knowing that our entire thesis was contingent on gaining admittance into the 

schools to present, we chose to tackle the process of contacting schools first. We met 

with our thesis advisor, Dr. Sheryl Stump, in order to determine where to begin in the 

process. The first decision to be made was determining what schools we would like to 

present at. We began with a list of all the high schools in Muncie and Anderson and 

narrowed them down on the basis of which were professional development schools. In 

choosing professional development schools, schools that partner directly with Ball State 

University, we hoped to reduce the level of difficulty in obtaining entrance into the 
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schools. Our final list consisted of Muncie Central High School, Muncie Southside High 

School, Burris Laboratory School, Anderson High School, and Highland High School. 

Dr. Stump then directed us to the Office of Teacher Education Services at the Teacher's 

College, where our process truly began. In order to gain access to any of these schools, 

we would first have to submit our proposal to each school as well have a background 

check completed. It then was up to each school to send back their approval. Over the 

next month, these notifications of approval came back one by one, giving us the 

permission to proceed in contacting each school and scheduling a date for our 

presentation. Dr. Stump introduced us to the Indiana Department of Education website 

where we could easily access each of the school's individual websites, as well as a 

directory of all Indiana schools including their addresses and phone numbers. From this 

website we were able to obtain all the information we needed on who to contact and how 

to reach them. We were able to contact and keep in touch with the teachers via electronic 

mail and quickly set up a presentation for every Wednesday of the next month. 

One of our primary goals in attempting to finalize details with the schools early 

on was to obtain information on the specific classes we would be visiting. Knowing how 

many students were in the class, what type of class it was, and what age of students were 

enrolled would help us to tailor the presentation to our specific audience. With this 

information and with the guarantee that we did in fact have students to present to, we 

could confidently and effectively begin preparing our presentation. 
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Gathering Information 

One of our primary sources of information for our thesis would be gathered from 

the students themselves. We decided to test our hypothesis and address our objectives 

through the use of written surveys. Students would complete before and after surveys 

while teachers would each complete one general survey. The purpose of the surveys was 

to discover what students and teachers know about actuarial science, actuaries, and the 

work they perform. (Please see Exhibits A, B, and C for a detailed view of the surveys). 

In order to be able to distribute the surveys and conduct research, we needed to first 

submit our proposal to the Institutional Review Board and complete online modules to 

receive certification. See Exhibit D for the IRB proposaL 

Before we could ask students what they know about actuarial science, we wanted 

to confirm that we had an accurate understanding of the finer details of actuarial science 

so that we would be prepared to effectively explain and answer any questions about the 

field. The goal of our presentation was to inform students, and the only way to 

successfully accomplish this was to become as informed ourselves as possible. We also 

wanted to know what resources were available to point students towards. By researching 

the topic ourselves, we were able to filter the resources, determining which websites 

offered the most useful information in the most user-friendly manner and which were 

confusing and unclear. We enhanced and solidified our own knowledge on the different 

opportunities within the realm of actuarial science and what the actuary's role would be 

in each of those, as well as what skills companies look for as they hire actuaries. This, 

combined with our own experience-based knowledge, provided us with an extensive base 

of information to offer to students in our presentation. 
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Creating the Pamphlet 

After gathering this information, one of our first priorities was to put it into 

tangible form as a pamphlet. Dr. Stump recommended experimenting with Microsoft 

Publisher, which we quickly learned to use. Our pamphlet included quotes from other 

students in the major concerning their thoughts on the field, what skills and qualities are 

necessary for an actuary, the rewards and benefits to becoming an actuary, the different 

opportunities within the field, and websites for further information. We included our 

contact information as well as Ball State University's Department of Mathematical 

Sciences contact information as additional resources for students to take advantage of if 

the presentation left them with lingering questions or sparked an interest in learning 

more. We organized this information and crafted a tri-fold brochure to be distributed at 

the end of each presentation. See pamphlet in front pocket. 

III. Preparing the Presentation 

After creating the brochure, a resource that would go with students after the 

presentation, we needed to focus on how to reach students during the presentation. We 

met with Dr. Stump to discuss different ideas and get the perspective of a teacher. We 

walked away from our meeting recognizing that we would need some form of activity 

that would engage the students and require their participation. In addition to the activity, 

we decided that we would use a PowerPoint presentation as a visual aid. However, 

before we could begin working on the PowerPoint, we needed to sort out the details of 

the activity so that we could include slides explaining its concepts in the presentation. 
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We also recognized that the development of the activity would constitute the most 

complex portion of our preparation, so it was necessary to get that ball rolling as soon as 

possible to ensure the activity would be carefully prepared and well executed in the 

classroom. 

Researching the Activity 

To begin the presentation, we wanted to grab the students' attention and get them 

involved. To do this, we decided to create a hands-on activity. When we discussed this 

idea with Dr. Stump, she recalled that an actuarial science student from a couple of years 

ago may have already created an activity portraying the work of actuaries. We 

researched this further by talking with Dr. Foley, one of the actuarial science professors. 

He confirmed that one of his students had thought about creating an activity portraying 

the idea of homeowners insurance. The activity had never been created, but the main 

idea was that the students would break up into groups and each group would "own" a 

house and buy insurance. Meanwhile, the presenter would be the bank. During the 

activity, the groups would pay varying amounts of money when different disasters struck 

their house. The amount paid to the bank for damages would vary depending on the type 

of insurance that each group bought. At the completion of the activity, whoever had the 

most money left over would win. To look into the feasibility of this activity, we asked 

Professor Curtis Gary Dean ifhe had any numbers portraying the probability of a house 

being damaged by different disasters such as fire, flood, wind, and theft. He was able to 

gain a list of probabilities from Farm Bureau Insurance Company in Indianapolis; 

however, on average, there was a one in one-thousand chance of damage from each type 
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of hazard per peril. We decided that these probabilities would be very difficult to portray 

realistically in an activity because the students would have nothing happening to their 

home most of the time. We wanted to keep the activity as realistic as possible, so we 

decided to search for other ideas. 

Next, we went to Dr. Stephen Avila, a professor in the Finance Department at 

Ball State University. He informed us that Dr. Etti Baranoff from Virginia 

Commonwealth University had won a teaching award for a risk balls activity that she 

created. We were able to find an article describing the activity in the Risk Management 

& Insurance Review which we retrieved from the library at the University of Illinois, 

Urbana-Champaign. The main procedure for this activity was that Dr. Baranoffbegan by 

taping different types of risks onto each ball, and then she tossed the balls to students. 

For instance, there were balls representing fire, health, disability, liability, premature 

death, and automobile risks. She would use these balls to initiate the student discussion 

about the different damages that each risk could involve. Then they would brainstorm 

how the risk might be managed. Although this activity was not exactly the type of 

interaction that we desired, Dr. Baranoff had a comment in her paper that was extremely 

valuable to us. She noted that the discussion about automobile risks was always the m~st 

exciting to the students because it was a risk that was familiar to them (Baranoff 51-58). 

Because ofthis comment, we decided to research the probability that a driver has a car 

accident, and we found that these frequencies averaged between ten to fifteen accidents 

per one-hundred car drivers. Although these rates are still too low to simulate in an 

activity, we felt that we could increase them for the purpose ofthe activity while keeping 

it more realistic than the homeowners' insurance example. 
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Developing the Activity 

Once we decided on an activity related to automobile insurance, we chose a 

variety of cars to use in the activity. These cars included a 2006 BMW Z-4, 2002 

Mustang GT, 1999 Ford F150, 1993 Geo Prizm, 2004 Buick Lesabre, and 2003 Chevy 

Tahoe. For each of the automobiles, we also assigned a description of the driver and a 

risk category in which each driver was placed for insurance. Please see Exhibit E to view 

this data in detail. We then utilized Geico's online insurance pricing tool to determine 

realistic six-month premiums for each car and driver. We detailed their driving record 

according to the risk level that we assigned them. For instance, we made the low risk 

drivers have no recent accidents or tickets, but the high risk drivers had several tickets 

and past accidents. We did alter some of the numbers slightly so that in each of the risk 

categories-low, medium, and high-the averages of the premiums came out to integers 

so that they would be easier to work with. We then put all of the data onto cards that we 

could hand out to the students. (See Exhibit E to view these cards). 

Once we had all of the data for the different automobiles, we needed a way for the 

students to "drive" and determine whether or not they would have an automobile accident 

or some other source of damage. We decided that the easiest way to do this would be to 

draw a numbered ball out of a bucket. Using balls versus a dice or coin enabled us to 

adjust the number of outcomes to the exact number that we desired. For example, with a 

dice, we could only have six possibilities for each driver, but we wanted to have seven 

possibilities and were able to do so with the balls. We constructed three lists of scenarios 

that could happen to the driver, one for the low risks (Exhibit F), another for the medium 

risks (Exhibit G), and a third for the high risks (Exhibit H). On each of the scenario 
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sheets, we made the average of the loss covered by the insurance equal to the average 

premium for the drivers in that category. For instance, in the low risk category, the 

average expected loss for the insurance company was (probability of loss multiplied by 

the amount ofloss): 

!..* (0) + !..* (500) + 1 *(0) + !..* (1000) + 1 *(0)+ !..* (670) + 1 *(0)=310 
7 7 7 7 7 7 7 

and the average insurance premium was: 1 * (300) +!.. * (320) = 310 
2 2 

These amounts are equal, and if we continued this process for the other risk categories, 

the same equivalence would occur. For each risk category, we not only included the 

amount of loss that the insurance company would cover, but we also included deductibles 

to be paid by the insured. We did this to make the examples more realistic because many 

insurance policies have either deductibles that the claims must exceed before the 

insurance company pays, or they have policy limits, meaning that any amount of the 

claim that exceeds the limit is the insured's responsibility-it is not the insurance 

company's liability. There are more sophisticated methods of determining expected 

losses with deductibles, but we wanted to keep the mathematics simpler so that all of the 

students could understand and perform the calculations. For this reason, we did not go 

into great detail about the deductibles in our presentation. After we completed the risk 

scenarios, we numbered seven ping pong balls one through seven and placed them in a 

bucket so that the students could draw one of the events for each risk level. 
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Instructions for the Activity 

With all of the material finished, we were ready to play the activity. The basic 

rules were that the students would have to break up into six groups. Because the classes 

were not very large, we planned to have two to four people in a group. Once the students 

were in groups, we would designate a spokesperson, banker, and recorder for each group. 

We would then hand each group an envelope of money and one of the automobile cards 

with all of the driver, car, and insurance information. We would first explain to the 

students that the card they held represented the type of person they were and what car that 

they drove while we represented the insurance company. Starting with the first group, 

the Mustang GT, we would ask the spokesperson to read the card aloud to the class. We 

would then ask the banker to pay us-the insurance company-the six-month insurance 

premium. Once they paid this, the recorder would write the amount of their payment on 

the chalkboard while the spokesperson would "drive," draw a ball, and we would then 

hand them the corresponding scenario that matched the number on the ball and their risk 

category. The spokesperson would read the event aloud to the class while the recorder 

would write next to their insurance payment, the amount that the insurance company had 

to pay for any damages this period. We would then circulate through the rest of the 

groups in this same manner. Once the first round was completed, we would circulate 

around the room one to two more times, depending on time, and have each group pay 

their premium, drive and discover if they have any damages. As we circulated, each 

group would again record the premium payment and loss covered by the insurance 

company on the board. 
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After everyone was finished driving, we would then total the premiums paid and 

losses covered by the insurance company for each automobile. Because of our small 

number of trials, these two totals would never match, and we would be able to use this 

phenomenon to lead into discussing where the premium amounts were coming from. We 

would explain how actuaries computed the expected loss amounts for each risk category 

to compute the six-month premium payments. We would also be able to use the different 

risk categories to discuss with students how actuaries will try to find relationships among 

gender, age, marital status, car type, and driving records to categorize different 

individuals into different risk categories. For instance, married females with children are 

the lowest risk, whereas single males under twenty five who drive sports cars tend to be 

the highest risk. In general, the activity will serve as a convenient discussion starter for 

how we can see the work of actuaries in our every day life. 

Preparing the PowerPoint Presentation 

Once the details of the activity were finalized, we could begin the last step of our 

presentation preparation: creating the PowerPoint presentation. Fortunately, creating our 

PowerPoint presentation was fairly simple as our information had already been compil~d 

through the formation of our pamphlet. With our PowerPoint slides, we sought to be 

clear and concise, knowing that we would expand on our thoughts verbally throughout 

the presentation. This would prevent students from being overly focused on reading an 

overloaded slide rather than listening as we spoke. We also chose to include slides with 

questions requiring audience feedback, in attempts to keep the students interested and 

involved. The presentation would conclude with a list of resources available to students 
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for further research, similar to the list we'd compiled in the pamphlet. Since the 

PowerPoint would be a crucial part of our presentation, it was important that we were 

ready for different types of technology in the classroom. Therefore, we not only saved 

the PowerPoint as a file for use with a computer and screen, but we also had the slides 

printed out on transparencies in case only an overhead projector was available. To view 

this PowerPoint, see the CD in the front pocket of this binder. 

IV. Predicting the Outcomes 

As a final step in our preparation, we recorded predictions for the statistical 

analysis of our stated objectives. After studying our objectives and surveys, we estimated 

that approximately 90% of the students would know what actuarial science is, and of 

those who know, 10% would hear the name from the media, 40% from their teachers, and 

50% from their relatives or friends. Because the actuarial science field also has a higher 

male to female ratio, we predicted that more male students would have learned about the 

field. In fact, we guessed that of the students knew about actuarial science, 60% would 

be males and only 40% would be females. Not only did we make predictions about thf.' 

gender relationship of students who know about actuarial science, but we also assumed 

there would be a link between the number of students who knew about actuarial science 

and the school that they attended, particularly that Burris would contain the largest 

number of students who know because their school is more closely tied to Ball State 

University and therefore, its students are probably more aware of the opportunities it has 

to offer, including actuarial science. 
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We also made some presumptions about how students might view an actuary's 

personality. We believed that most students would label them with a stereotype, 

describing them as math nerds who have no communication skills and sit at their desk all 

day crunching numbers. Our main theory was that movies like About Schmidt and Along 

Came Polly were leading students to these beliefs and falsities. By making these 

predictions about students' responses and perceptions, we would now be able to compare 

our hypothesis of what we expected to see in the classrooms to our actual experiences. 

V. The Results 

The original idea for our thesis project sprung from an underlying assumption that 

high school students are either poorly informed about actuarial science or completely 

unaware of the field. The before and after surveys that students took part in at the 

beginning and end of every presentation-as well as feedback received from students 

during the presentation-provided our main source to weigh the accuracy of that belief. 

As shown in Graph A, our results supported our hypothesis. Overall, only 32% of all 

students surveyed had heard of actuarial science. Of those students that had at least ht:ard 

of the field, based on their responses to other survey questions, we determined that only 

41 % actually had a firm and accurate understanding of what actuarial science entails. 

Therefore, approximately 87% of all students surveyed did not know what actuarial 

science was, leaving only 13% of the students who did truly know. This result very 

closely matched our prediction that 90% of students would not know. Surprisingly, our 
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prediction of the overall male and female awareness was very accurate also: 63% of 

those who had heard of actuarial science were males and 37% were females. 

After compiling our overall data, we were also interested in breaking down the 

results by school in order to see if there were any trends in what type of students were the 

most informed, and whether awareness of the field varied according to high school 

settings. Graphs B through F display our results. We found that the majority of students 

who had heard of actuarial science, and the entire group of students who actually knew 

what it was, came from Burris Laboratory School and Highland High School. Based on 

the surveys we asked the teachers to complete, we were able to link this occurrence to the 

fact that the teachers of these two classrooms each knew what actuarial science was and 

consistently discussed the field with their classes from year to year. We also found these 

two particular teachers to be the most interested in the presentation and eager to have us 

share with their students. In contrast, we found that students of the remaining teachers

who either did not know what actuarial science was or did not take time to share about it 

with their students-were highly unaware of the field. In fact, not a single student from 

Muncie Southside had even heard of actuarial science, along with the mere 4% of 

students from Anderson High School. Though we had not yet analyzed any of our resu!ts 

concerning where students are hearing about the field, we could already tell that their 

teachers were playing a very influential role in their knowledge and perceptions of the 

career. While this result purely confirmed prior expectations, we were surprised to see 

that levels of awareness did not vary based on the type of math class students were 

taking; there seems to be no correlation between the two factors. We presented to a 

Discrete Mathematics class, several Calculus classes, and a Statistics class--expecting to 
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find the highest awareness in the Statistics class-and found no overlying connections 

between the different facets of Math and the awareness of actuarial science. 

Though we were already seeing the correlation between what a teacher knows and 

what their students know, we wanted to take our analysis further and see what other 

sources students were obtaining information from. Based on survey results, we found 

that teachers were in fact the primary source of information for students. Specifically, 

60% of students had heard about actuarial science from a teacher, 26% had heard from a 

relative or friend, and 14% had been exposed through the media. However, each of these 

sources produced approximately the same levels of stereotypes. No one source produced 

a more stereotypical view than another, which contrasted our suspicion that the students 

who had heard of actuarial science through the media would hold a more stereotypical 

view than those who had heard from a personal contact. These results can be seen in 

Graph G. Overall, as seen in Graph H, 41 % of the students who had heard of actuarial 

science held a stereotypical view. This stereotypical view included students believing 

actuaries are dry, boring, math nerds, who sit in a cubicle crunching numbers all day; 

they are uptight, unhappy, and over-cautious. 

Although many of the students had misconceptions about the profession and 

personality of actuaries, we believe that we were successfully able to destroy many of 

these false assumptions. Through the use of our surveys, we discovered that of those 

students who initially considered actuaries as dull, socially inept number crunchers, 75% 

of them changed their opinion at the end of the presentation and no longer believed that 

the typical actuary resembled their previous stereotype. Not only were we able to change 

the students viewpoint about an actuary's personality, but we were also successful in 
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instilling a basic understanding of the profession while in each classroom. Before we 

presented, the surveys showed that approximately 87% of the students had no idea what 

actuarial science is. However, after reviewing the students' responses following the 

presentation, we discovered that 79% ofthe students were either completely or almost 

completely confident that they know understood what actuarial science is. Seeing these 

drastic percent changes also assured us that through our thesis we had successfully 

developed the communication skills to clearly explain complex ideas in a simple matter 

while being able to hold an audience's attention. 

From our results, we also believe that there is enough evidence to support the idea 

that if more students were aware of the field, there would be more interest in actuarial 

science. For instance, at the conclusion of our presentation 62% of the students 

expressed that they were interested in learning more about the field, and several of them 

were even considering majoring in actuarial science. In fact, two students were certain 

that they wanted to major in the field. Aside from the written responses which displayed 

the students' further interest, we also discovered that when time allowed, most of the 

students were eager to ask us questions about the schooling and our personal experiences 

with the field and coursework. Similarly, we also received some emails from students 

inquiring us to share more about our exposure to the field and how to prepare for college. 

Once we saw the impact that we had on these students, we were thrilled to realize 

that we had successfully attained our desire to give other high school students the same 

rare opportunity we received by enabling them to enter college with the awareness of 

actuarial science. However, we did not want the act of informing students to end with 

our honors thesis, so with the help and donations of Ball State University's Department 
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of Mathematical Sciences, we were able to provide each classroom with a video and 

pamphlet which provides more information about actuarial science and was created by 

the Society of Actuaries and the Casualty Actuary Society. The Department of 

Mathematical Sciences also provided us with brochures that provide students with more 

information about the unique opportunities at Ball State University's Center for Actuarial 

Science. Through the distribution of these materials, we hope that the teachers will be 

able to continually share information about actuarial science with their future students so 

that it will no longer be the unknown profession. 
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Exhibit A 

Student Survey Questions (Before) 

1. Have you ever heard of actuarial science? 

Yes No 

2. If so, where did you learn about it? 

a) relative/friend 
b) teacher/advisor 
c) movie/media 
d) other ----------------------

3. What do you think an actuary does? 

4. On a scale of 1-5, rate how confident you are about your previous answer 
concerning what an actuary does. (With a 5 being "1 could not be more 
confident" and a 1 being "That's a pure guess.") 

1 2 3 4 5 

5. What do you think an actuary's personality might be like? 

6. Based on what you know now, how interested are you in exploring actuarial 
science further? Choose the answer that describes you best. 

a) I am not interested at all. I know all I need to know and would not want to 
be an actuary. 

b) I am interested in learning more but am not sure l' d want to be an actuary. 
c) I am interested in learning more and am certain 1 want to major in 

actuarial science and become an actuary. 
d) 1 decided to pursue actuarial science prior to this presentation. 

************************************************************************ 
First name: --------------------------------

Sex: Male Female 

***********Note: We ask for your first name in order to match up the before and after 
surveys so we can analyze how-if at all-responses change. Your name will not be 
used at all in our thesis. Thank you for contributing to our research!************** 



Exhibit B 

Student Survey Questions (After) 

1. On the same scale of 1-5, rate how confident you are now about what an actuary 
does. (With a 5 being "I could not be more confident" and a 1 being "That's a 
pure guess.") 

1 2 3 4 5 

2. What do you now think an actuary's personality might be like? (If your opinion 
has not changed at all, tell us so! If it has changed, even in the slightest, please 
say how.) 

3. Based on what you've learned from this presentation and now know, how 
interested are you in exploring actuarial science further? Choose the answer that 
describes you best. 

a) I am not interested at all. I know all I need to know and would not want to 
be an actuary. 

b) My interest has been sparked and I am interested in learning more but am 
not sure I'd want to be an actuary. 

c) I am interested in learning more and am certain I want to major in 
actuarial science and become an actuary. 

d) I decided to pursue actuarial science prior to this presentation. 

************************************************************************ 
First name: ----------------------------------
Sex: Male Female 

***********Note: We ask for your first name in order to match up the before and after 
surveys so we can analyze how-if at all-responses change. Your name will not be 
used at all in our thesis. Thank you for contributing to our research!************** 
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Teachers' Survey 

Please circle one answer for each of the following questions. 

1. Have you ever discussed or brought someone in to discuss Actuarial Science with your 
students 

A. This Year? 

Yes No 

B. At any time? 

Yes No 

If you answered "Yes" in IB, approximately when? ________ _ 

2. On a scale of 1 to 5, how confident are you in your knowledge of Actuarial Science? 
(With a 5 being extremely confident and 1 being least confident) 

1 2 3 4 5 

3. Have students ever questioned you about Actuarial Science? 

Yes No 

If yes, approximately how many students ask per year? ________ _ 



ACADEMIC AfFA1R~ Muncie. Indiana 47306-0155 
['hone; 765·285·160() OfFlCE or ACADEMIC RESEARCH AND SrONS(!R.!it) PROGRAMS 
Fax: 765-285- J 624 

INSTITlrllONAL REVIEW BOARD 

10: Tamara Bleke 
Mathematical Sciences 
2701 N, Silvertree Ln" Apt #2D 
Muncie, IN 47304 

Institutional Review Board 
Jerrell Cassady. Chair 
Melanie L Morris, Coordinator of Research Compliance 

lJ,\[T: April 21, 2005 

RL: Human Subjects Protocol - IRS # 05-343 

The Institutional Review Board has recently approved your project titled The Unknown Profession: Spreading the News 
about Actuarial Science as an expedited study, Such approval is in force from April 21, 2005 to April 20, 2006, 

Editorial notes: 

Your study has been changed to expedited review, as it is unclear that this is encompassed in the category involving 
normal educational practices, No action on your part is required to maintain this status, 

1, As an expedited study with minors. parental consent with child assent is necessary for this population, 
However, the federal regulations provide for a waiver of informed consent in certain situations. The IRS may 
waive informed consent if it finds that: 

a. the research involves no more than minimal risk to the subJects, 
b, the waiver will not adversely affect the rights and welfare of the subjects, 
c. the research could not practicably be carried out without the waiver, and 
d, whenever appropriate. the subjects will be provided with additional pertinent information after 

participation, 
Please provide justification that your study meets these four criteria in order that the IRB may grant the 
waiver of informed consent before you begin your study, 

2, Your study was changed to expedited for the reason given above. Also, surveys with minors may not be 
exempted, However, assessing the effectiveness of an instructional technique may be exempted, If you 
would like for your study to be re-considered for exemption, please provide an explicit rationale as to how this 
study meets one or more categories for exemption, If you choose this option, the requirements in #1 above 
would not be necessary, 

It is the responsibility of the P.L and/or faculty supervisor to inform the IRS: 

• when the project is completed, or 
• n the project is to be extended beyond the approved end date, 
• if the project is modified. 
• if the project encounters problems, 
• if the project is discontinUed, 

Any of the above notifications should be addressed in writing to the IRS at Academic Research & Sponsored Programs 
(2100 Riverside Avenue), Please reference the above identification number in any communication to the IRB 
regarding this project Se sure to allow sufficient time for extended approvals. 

pc: Sheryl L, Stump. Mathematical Sciences 
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Bt\LL SlXfE UNIVERSITY • INSTITUTIONAL KEVIEW BO,A,RD 

ExemlJt Review (office lise only) IRB # ____ _ 
Human Subjects Research Application 

,----------------------------------------------------, Protocol Title: The Unknown Profession: Spreading the News about Actuarial Science 

Anticipated project dates: begin August 2005 end December 2005 

Principal Investigator: _T_am_a_ra_BI_ek_e ______________ _ 

Department: Mathematical Sciences 

PI's address to which all 2701 N. Silvertree Lane, Apt. 20 
correspondence Muncie, IN 47304 

' .. _-------

Rank: lundergraduate 

Email: tlbleke@bsu.edu 

will be sent: Telephone: (260) 710-0715 

If this project js funded or if the investigator is seeking funding, list the agency(s) and/or source(s): 

To comply with the federally mandated educational requirement, you (and all of the key personnel for this project
including faculty advisor/sponsor) must have completed the on-line tutorial on the protection of human subjects. A 
printout of the computer-generated certificate indicating your successful completion of this tutorial must be either 
attached to this application or be on record in the Office of Academic Research and Sponsored Programs. Have you 
and all key personnel completed this online tutorial? ® Yes I No 0 

IRB Assurance Statement 
I have read and understand Ball State University's Policy for the Protection of Human Subjects in Research as stated in 
the Faculty and Professional Personnel Handbook and I agree: 
a) to accept responsibility for the scientific and ethical conduct of this research study; 
b) to obtain IRB approval prior to revising or altering the research protocol or the approved Informed Consent text; 
c) to immediately report to the IRB any serious adverse reactions and/or unanticipated effects on subjects which occur 

as the result of this study. 

Signature of Principal Investigator Date 

Faculty Advisor/Sponsor Assurance Statement 
As the Faculty Advisor/Sponsor, I certify that I have reviewed this protocol and affirm the merit of this research project 
and the competency of the investigator(s) to conduct the project. (A signature is required for all student research 
projects, and for all persons not affiliated with Ball State University.) 

Mathematical Sciences 

Signature Department Date 
Dr. Sheryl L. Slump 

PrinUType of Faculty Mentor name 

rc-"-'" ••.•.••••..... ,., ......... ,., .. , ........... -:;--_ ........ :'~ .. ' • .' ...... ' ........... _, -. _ .......... ~.~ ............ _._ .. _-, ... - ....... · .... _'·' .. ··" .. 1 I Send original (including the appliCation, protOcOl pillS any additional materials) to: .' ... ' . .'. I 

l .... ~~~ .. ;~~~~~~ .. ~!~ ~~~~~~~, and .. ~=~::::pr~~:ms, B~I: ~t:~:.~~:~sit~:,.2100·VV~ .. _ ........ _ ... J 
For IRB use: 
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B/\LL STt\TE UN!VER..SITY • lNSTITLITlONM. R.EVIEW BOARD 

Exempt Review: Protocol Information 
Human Subjects Research Application 

List all persons, other than the PI, who will have a role in the research project (include additional sheet of paper if 
necessary): 

Name: Kari Jennings Rank: lundargraeuate ~ Department: .Mathematical Sciences 

Responsibilities: Co - Principle Investigator. sharing equal duties with Tamara Blake 

Name: ___________________ __ Rank: I...-IO_the_r ____ .........J1 Department: _________ _ 

Responsibillties: 

Name: Rank: ! ....... o_ther ____ .............. ! Department: _______ _ 

Responsibilities: 

Name: ________________ __ Rank: '-_____ --1 Department: __________ _ 

Responsibilities: 

Description of subject population: 

Number of Subjects: _15_0_-2_00 ___ _ Gender of Subjects: I~emale & Male I Age Ranges: _16_-7_0 ____ _ 

Check all categories that apply to the subjects: 

OCognitively Impaired 
[!]Minors (individual under age 18 years) 
ONormal Healthy Volunteers 
o Patients/Clients 
!!lather, explain: Secondary Education Mathematics Teachers 

o Pregnant Women 
o Prisoners 
[!] Students 
o Student Athletes 

Will any information pertaining to the research be withheld from the subjects (Le" as in a deception study)? 0 Yes! No ® 

If yes, for what purpose? ___________________________ _ 

LJst the location(s) where the research will be conducted: 
Professional Schools in the Muncie area 

If an advertisement(s) will be used to recruit subjects. indicate the format(s) to be used: 

o Flyer Radio 
o Newspaper Television (e.g., public access channel) o Electronic Media, describe: _________________________ _ 
o Other, describe: ___________ . 

Attach copies of all advertisements to the protocol 
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BALL STATE UNIVEIUITY • INSTITUTIONAL R EVIE\V BOARD 

Exempt Review: Check list 
Human Subjects Research Application 

Indicate the most appropriate category(s) that apply(s) to the proposed project: 

rl~;~;IA~~-~~TE T~~-~~:~~t Re~e:'cat~~~~i~~~~~n~~-~;;IY to; (a)tesearch involving prlsoners,tetuses, . 
lpregnant women! orhumanin vitro fertilization; (b)researchinvqlving survey or interview procedures Of: .. 

I observation of public behavior ofminors,exoept for ri;lsearch involving observations of public behavior wh~n the 

I
i inv~sti9. at~r(s) d~n .. ot p .. artIC. ipatein activities being observed; {c).re§earCh. i.nvOIVing.th9 deception ofth. 9 .. s. U.b.j~ct ... 
\ Whllethemvestlgator mayrequestthat a research protocolrec91ve an Exempt Review, thelRB maydetermln~ 
lm~t suc~ arevi~'!V isnotapproprlate irthere existsa~ypoteTltialrisktoth~subject. In such a case, the pro~ocol 
, . Will receive the type of review (Expedited Or Full ReView) deemed appropriate by the IRB. I . ... . ....... • . . 
l...:.. ... _.~~ .. ~ __ .. _ ............... ;._. ___ ~ ...... _~:::... ... __ ._ ........... _ . .:.-._ .................. w • .....::, •• __ ._ •••••• : •• ::........_ •••.•••.•••• _ ••••••••••••• _ ............... . 

!!l Research conducted in established or commonly accepted educational settings, involving normal educational 
practices, such as (a) research on regular and special education instructional strategies. or (b) research on 
the effectiveness of or the comparison among fnstructional techniques, curricula, or classroom management 
methods, 

o Research involving the use of educational tests (cognitive, diagnostic, aptitude, achievement), survey 
procedures, interview procedures, or observation of public behavior, unless: (a) information obtained is 
recorded in such a manner that human subjects can be identified, directly or through identifiers linked to the 
subjects; and (b) any disclosure of the human subjects' responses outside the research could reasonably 
place the subjects at risk of criminal or civil liability or be damaging to the subjects' financial standing, 
employability or reputation. 

o Research involving the use of educational tests (cogniflve, diagnostic, aptitude, achievement), survey 
procedures, interview procedures or observation of public behavior that is not exempt under category 2 of this 
section, if (a) the human subjects are elected or appointed publfc officials or candidates for public office; or 
(b) Federal statute(s) requlre(s) without exception that the confidentiality of the personally identifiable 
information will be maintained throughout the research and thereafter. 

o Research involving the collection or study of existing data. documents, records, pathological specimens, or 
diagnostic specimens, if these sources are publiciy available or if the information is recorded by the 
investigator in such a manner that subjects cannot be identified, directly or through identifiers [inked to the 
subjects. 

DResearch and demonstration projects which are conducted by or subject to the approval of Federal 
Department or Agency heads, and which are designed to study. evaluate, or otherwise examine: (a) public 
benefit or service programs: (b) procedures for obtaining benefits or services under those programs; (c) 
possible changes in or alternatives to those programs or procedures; or (d) possible changes in methods or 
levels of payment for benefits or services under those programs. 

o Taste and food quality evaluation and consumer acceptance studies, (a) if wholesome foods without additives 
are consumed or (b) if a food is consumed that contains a food ingredient, or agricultural chemical or 
environmental contaminant at or below the level and for a use found to be safe, by the Food and Drug 
Administration and approved by the Environmental Protection Agency or the Food Safety and Inspection 
Service of the U.S. Department of Agriculture. 
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SECTION 1-TITLE, PURPOSE OF THE STUDY, AND RATIONALE 

1. Title: The Unknown Profession: Spreading the News about Actuarial Science 

2. Purpose of Study: 
• Fulfilling the desire to better infonn students of math-related opportunities 
• Detennining whether or not our assumption that students are not well 

infonned about actuarial science is accurate 
• Providing more current infonnation to teachers so that they can continue 

to infonn future students of the actuarial profession 

3. Rationale: The need for our research is to answer the following questions for our 
senior honors thesis which presupposes that there is not enough student awareness 
of Actuarial Science: 

• Would there be more interest in Actuarial Science ifhigh schools were 
made more aware? 

• Does awareness of the profession vary according to high school settings? 
• What are high school students' conceptions of actuaries? And where did 

they get these ideas? 

We will utilize these questions to confinn or negate our assumption that students 
are not aware of Actuarial Science. 

SECTION 11- DESCRIPTION OF SUBJECT POPULATION 

1. Number of Subjects: 150 to 200 subjects 

2. Describe the Subject Population: Subjects will be high school students in 
advanced mathematics courses. They will be primarily juniors and seniors, aging 
sixteen to nineteen years. The students we are selecting will be from Professional 
Development schools. We will also be surveying the teachers in these classrooms 
who may range in age from early twenties to late sixties. 

SECTION 111- SUBJECT RECRUITMENT 

1. Describe the Method of Subject Recruitment: We will be contacting principals 
from professional development schools in order gain access into the classrooms 
where we will conduct our study. 

SECTION IV - METHODS AND PROCEDURES 

1. Describe the Methods and Procedures to be Used: We will be conducting 
three surveys: a teacher survey and a student survey given before and after the 
presentation. Every student and teacher in the classrooms that we visit will be 
given a survey. We will ask students to provide their first name on the surveys so 
that we can compare their answers before and after our presentation. We will put 
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a disclaimer on the survey stating that their name will not be used at any time in 
our publication. (Teachers will not be required to put their name on the survey.) 

SECTION V - ANONYMITY / CONFIDENTIALITY OF DATA 

1. Describe How the Data will be Collected and Stored: Our data will be 
collected through surveys which will be distributed to teachers and students in the 
classrooms where we conduct our presentation on Actuarial Science. The data 
will not be anonymous because we will ask students to provide their first name on 
the surveys so that we can compare their answers before and after our 
presentation. We will put a disclaimer on the survey stating that their name will 
not be used at any time in our publication. We will personally collect the surveys 
while in the classroom, and when we record the data, we will not use names, we 
will simply number our sUbjects. 

SECTION VI - SUBJECT INCENTIVES / INDUCEMENTS TO PARTICIPATE 

1. Describe Any Incentives / Inducements to Participate that will be Offered to 
the Subjects: This section does not apply to our study because we will be going 
to the schools and approaching the students rather than them voluntarily choosing 
to participate. Therefore, no incentives will be provided. 
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Car: BMW Z-4 Car: Mustang OT 
Car Year: 2006 Car Year: 2002 
Sex: Male Sex: Female 
Age: 30 Age: 24 
Occupation: Lawyer Occupation: Journalist 
Marital Status: Single Marital Status: Single 
Risk Level: High Risk Level: High 
Insurance: $1000 Insurance: $1100 

Car: FordF150 Car: Oeo Prizm 
Car Year: 1999 Car Year: 1993 
Sex: Male Sex: Male 
Age: 28 Age: 18 
Occupation: Construction Occupation: Student 
Marital Status: Married Marital Status: Single 
Risk Level: Low Risk Level: Medium 
Insurance: $300 Insurance: $600 

Car: Buick Lesabre Car: Chevy Tahoe 
Car Year: 2004 Car Year: 2003 
Sex: Female Sex: Female 
Age: 73 Age: 37 
Occupation: Retired Occupation: Actuary 
Marital Status: Married Marital Status: Married 
Risk Level: Medium Risk Level: Low 
Insurance: $700 Insurance: $320 



Exhibit F 

Low Risk Scenarios 

L 1. Congratulations, you were a safe driver this period and 
have incurred no additional costs. 

L2. Your car has taken a beating by a baseball bat. After 
breaking the windshield, the batter continued to smash in 
the headlights and dent your hood. You have incurred 
$750 in damages. You must pay a deductible of $250 and 
the insurance will cover the remaining $500. 

L3. Congratulations, you were a safe driver this period and 
have incurred no additional costs. 

L4. While driving on the highway, a large deer leaps in front of 
your car. Although you slow down and swerve, the 
collision is unavoidable. Because of your defensive 
reactions, damages were reduced and totaled only $1250. 
The insurance covers $ 1000 of the loss while you must pay 
$250. 

L5. Congratulations, you were a safe driver this period and 
have incurred no additional costs. 

L6. A large storm passes through your city. A tree limb comes 
crashing down onto your car, denting your hood and 
breaking your windshield. Your losses total $920. You 
must pay a $250 deductible and the insurance company 
will cover the remaining $670. 

L7. Congratulations, you were a safe driver this period and 
have incurred no additional costs. 
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Medium Risk Scenarios 

MI. You have received multiple speeding tickets this period.· 
The insurance company now sees you as a more hazardous 
driver, and your insurance rate has increased. Pay the 
insurance company $ 20. 

M2. Your car has taken a beating by a baseball bat. After 
breaking the windshield, the batter continued to smash in 
the headlights and dent your hood. You have incurred 
$750 in damages. You must pay a deductible of $250 and 
the insurance will cover the remaining $ 500. 

M3. While pulling out of a parking place, you misjudge distance 
and back into a light pole. Damages to your bumper total 
$ 1270. The insurance covers $ 1020 of the loss while you 
must pay $250. 

M4. Congratulations, you were a safe driver this period and 
have incurred no additional costs. 

MS. While at Wal-Mart, your car was taken for ajoy ride. Your 
vehicle was returned, but with several parts missing. Your 
losses total $920. You must pay a $250 deductible and the 
insurance company will cover the remaining $670. 

M6. You swerved to avoid hitting a squirrel and rolled your car 
over into a ditch. Damages totaled $2360. The insurance 
company covered all costs. 

M7. Congratulations, you were a safe driver this period and 
have incurred no additional costs. 
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High Risk Scenarios 

H 1. You have received multiple speeding tickets this period. 
The insurance company now sees you as a more hazardous 
driver, and your insurance rate has increased. Pay the 
insurance company $ 20. 

H2. Your car has taken a beating by an unknown enemy. After 
being keyed, egged, and having the windshield smashed 
in, you have incurred $750 in damages. You must pay a 
deductible of $250 and the insurance will cover the 
remaining $ 500. 

H3. While adjusting your stereo system, you fail to see the car in 
front of you come to a stop and you rear end them. losses 
total $ 1910. The insurance covers $ 1660 of the damages 
while you must pay $250. 

H4. Congratulations, you were a safe driver this period and 
have incurred no additional costs. 

H5. Overnight, your car was broken into and stripped for parts. 
You no longer have tires or a stereo system. Your losses 
total $ 1170. You must pay a $ 500 deductible and the 
insurance company will cover the remaining $670. 

H6. While talking on your cell phone, you neglected to see the 
crosswalk in front of you. You hit your brakes, but 
unfortunately clipped the pedestrian and caused bodily 
injuries of $2140. The insurance company covered all costs. 

H7. You run a red light and T-bone a car making a left-hand 
turn. No one is harmed, but sufficient damages have 
incurred costs of $2630. The insurance company pays 
$2380 while you must pay the $250 deductible. 





Graph A 

Overall Percentage of Students Who Have Heard of Actuarial Science 

Does Not Know 
59% 

Have Not Heard 
68% 



Graph B 

Percentage of Anderson Students Who Have Heard of Actuarial Science 

Female Not Heard 
65% 

Male Heard Does Not 
Know 
100% 

Not Heard 
31% 



Graph C 

Percentage of Burris Students Who Have Heard of Actuarial Science 

Male Heard 

Male Knows 
75% 

Female Not Heard 
13% 

Female Knows 
40% Know 

60% 



Graph 0 

Male Heard 
Knows 
50% 

Percentage of Highland Students Who Have Heard of Actuarial Science 

Male Heard 
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Not Know 
50% 
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Female Not Heard 
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Graph E 

Percentage of Muncie Central Students Who Have Heard of Actuarial Science 

Male Heard 
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Know 
100% 

Female Not Heard 
51% 

21% 
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Know 
100% 
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Graph F 

Percentage of Southside Students Who Have Heard of Actuarial Science 

Male Not Heard 
46% 

Female Not Heard 
54% 



Graph G 

No Stereotype 
56% 

Where Students Have Heard About Actuarial Science 

Friend/Relative 
26% 

Stereotype 

44% 

Stereotype 
60% 

Media 
14% 

Teacher 

No Stereotype 
52% 
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Graph H 

Percentage of Students Who Have Heard of Actuarial Science and Hold a Stereotypical View 

No Stereotype 
59% 

Stereotype 
41% 
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Probability - A number expressing 
the likelihood that a specific event will 
occur, expressed as the ratio of the 
number of actual occurrences to the 
number of possible occurrences 

• Example: 
D Probability of drawing anyone 

ball is 1/7 



Computing Expected 
Losses 

• Low Risk: 

1 1 11 11 1 
- (0) + - (500) + - (0) + - (1000) + - (0) + - (610) + - (0) = 310 
1 1 1 1 1 1 1 

D To find expected losses for each insured, multiply the 
probability for each event by the loss of the event. 
This is how premiums are determined. 



Application of Game 

• The Actuary's Role 
D Manage risk 

D Develop premiums and deductibles 

D Use Probability and Statistics to model the 
likelihood of future events 



Career Opportunities 
• Property/Casualty Insurance 

D Auto and Homeowners Insurance 
D State Farm, Allstate 

• Life Insurance 
D Annuities 
D Nationwide, 

• Health and Welfare 
D Anthem, Humana 

• Pensions and Retirement 
• Government 



Who is an actuary? 
• What is your impression of an actuary's 

personality? 

• What is your impression of an actuary's work? 

• Hollywood's portrayal 
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What Does it Take to be 
an Actuary? 

• Strong aptitude in math and business 
• Self-discipline 

o Exams 
• A loan is being repaid with 25 annual payments of 300 

each. With the 10th payment, the borrower pays an 
extra 1000, and then repays the balance over 10 years 
with a revised annual payment. The effective rate of 
interest is 8%. Calculate the amount of the revised 
annual payment. 

• Computer skills 
o Excel 

• Problem solving skills 



The Rewards 

• Rated as one of the best jobs in America 

• Allows a good balance between work and 
personal life 

• Pay increases and bonuses with exams 

• Challenging and rewarding 

• High job security 

• Respected position 
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