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Abstract
 Current and future generations of students are struggling to attain a higher education while 

avoiding the tremendous costs associated with it by taking community college or AP courses to 

obtain college credit. However, due to course and testing fees and minimal funding for low-income 
students, lack of access is growing and the intellectual divide is widening.  Recently however, with 

the rise in Massive Open Online Courses, MOOCs, students have been able to conveniently access 
top-tiered university courses for a fraction of the time and price. Students who are easily deterred, 

misguided, and lack the technical skills to participate in an online interface will benefit from gaining 
access to a MOOC. Infinitum believes that Rensselaer Polytechnic Institute, RPI, should become a 

part of this modern method of higher learning. 
	

	 The MOOC program will span the last two years of high school and will provide schools a 
diversified course catalog to fill their curriculum for students to receive college credit. High schools 

will have to match certain criteria, including data about four-year college attendance and lack of 
technology usage, to obtain access to the program. Once admitted, schools will either pay per stu-

dent or apply for a grant program depending on the financial position of the school. 

	 The Rensselaer Grant will give each school donations such as warrantied laptops for each 
student to utilize the MOOC most efficiently and scholarships for high achieving scholars. Teacher-

nominated students will participate in the MOOC throughout the school day while also taking tradi-
tional classroom style classes for a unique learning experience. A major intra-school competitive 

hands-on program will motivate students to compete while inspiring them to pursue a technical 
education at RPI. One final program will be for accepted students to experience a pre-orientation 

program with similar scholarship granted MOOC scholars in order to form support networks and 
friends as well as properly transition to RPI.

Background
	 A new generation of education is beginning in America. This is the generation of the MOOC, 

or Massive Open Online Courses. MOOCS are online courses taught by top-tier universities such as  
Harvard, MIT, and CalTech, that can be taken anywhere. MOOCS can be used to flip the classroom, 

so videos can be watched at home and students can do homework in the classroom. This tech-
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nique is being used by San Jose State University and is spreading globally. MOOCS can also give 

students a more in-depth understanding of the material by giving them the ability to rewind, pause, 
or fast-forward (Jarrett).

 There has been a recent increase in the usage and popularity of these courses. Coursera, 

which was founded in January 2012, already has over 2 million users and offers varied courses. The 
usual participant in MOOCS are highly motivated and educated individuals seeking to increase 

knowledge in their expertise while also learning new ideas. Individuals such as Kimberly Spillman, a 
software engineer and Stacey Brown, an information technology manager at a Hartford insurance 

company, have taken courses from MOOCS such as Introduction to Artificial Intelligence and How 
to Build a Blog (Pappano). If these seem like technical courses for technical people, they are. There 

are many other courses in different subject areas. However, many people who begin a course online 
do not complete the course.  In fact, as few as 20 percent of students taking classes through 

MOOCs actually graduate (Rooney). The implicit problem in offering a MOOC is that many people 
who will take it already have technical knowledge and many people who have not taken or will not 

take MOOCS are the ones in the most need for technical knowledge. Although degrees cannot be 
offered through MOOCS, there is much knowledge to be gained. Another flaw in MOOCS are that 

they are not guided, a student who desires to take all the courses that a electrical engineer would 
take at MIT on edX, their MOOC, could not because edX does not have an overall course catalog. 

	 A prestigious and technical institution that has not began to participate in the revolution of 

MOOCS is Rensselaer Polytechnic Institute, otherwise known as RPI. This institution was ranked as 
the 4th best engineering school in the world by business insider (Lynley). RPI students immerse 

themselves in course work that combines theory with learning by gaining experience in unparalleled 
facilities, using a variety of advanced technologies. In this environment, students learn to recognize 

needs, visualize solutions, and initiate change in every realm of society.
	

 Rensselaer’s comprehensive educational and research programs cut across academic disci-
plines, giving students the opportunity to learn and to grow into world leaders in their chosen fields. 

Students are encouraged to work in interdisciplinary programs that allow them to combine scholarly 
work from several departments or schools while maintaining a constant concentration on mathe-

matics, science, and technology ("Academics at Rensselaer Polytechnic Institute (RPI)"). However, 
this top-tier education does not come cheap.  According to CollegeCalc, the cost of tuition to RPI is  

increasing about 5.5 percent annually on average ("Rensselaer Polytechnic Institute"). This rise in 
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tuition price is not unique to Rensselaer. “Tuition and fees have increased 5.4 percent annually 

above inflation in the decade since 2001-2002” (O’Shaughnessy).

Problem Definition
 One of the greatest problems faced by the upcoming generation is the rising cost of attaining 

higher education. According to a report from Bloomberg, college tuition and fees have increased 
1,120 percent since records began in 1978 (Mosbergen). To put the rise in cost into perspective, 

medical expenses have climbed 601 percent, while the price of food has increased 244 percent 
over the same period (Mosbergen). Even public universities, that were once considered a financial 

“safety school” for those unable to pay for private school tuition, have had their tuition rise by almost 
15 percent between 2008 and 2010. If the rising costs of tuition wasn’t enough of a struggle for 

students, state funding for grants have also diminished. After taking a $1.4 billion budget cut from 
higher education, Washington had to deny funds to over 30,000 students eligible for aid because 

they did not have adequate funds for all (Beaver). This has led to national student debt hitting $1 
trillion dollars while forcing many families to make the tough decision on whether or not college is 

worth the financial burden. Senator Tom Harkin, who is the chairman of the Senate Health, Educa-
tion, Labor, and Pensions Committee said “for millions of young people, rising college costs are 

putting the American dream on hold, or out of reach.”

 As a way to take off the financial burden, some students are able to bypass freshman pre-

requisite courses by taking community college courses or by obtaining credit through College 
Board's AP program. However, that solution is one that many students cannot attain due to the high 

cost of exams, courses, and the lack of access to the proper technology. In December 2011, “Con-
gress slashed funding from $43 million to $29 million for the federal Advanced Placement programs 

that fund fee waivers for low-income students” (Ceasar). Although organizations such as College 
Board will increase its subsidy for low income student fees to only pay $15 each for the first three 

exams, it is still estimated that about 29,000 low-income students nationwide will be deterred by the 
cost and choose to forgo taking any AP exams (Ceasar). 

 Another assumed solution to the growing gap of education was the equalizing power of 

technology. Districts around the country though have not received the same quality and presence of 
technology in their classrooms. This has caused a serious technological divide between students or 
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different districts, states, and income levels. A 2008 study was done by the National Center for 

Education Statistics that analyzed the presence of technology within classrooms. The study showed 
that the ratio of students to Internet-connected computers was three to one.  Eighty five percent of 

those machines were more than a year old and less than forty percent of schools reported wireless 
network access for the whole building (Watters). Another report done in 2011 by the Common 

Sense Media, stated that about 48 percent of low-income families have a home computer com-
pared with 91 percent of high income families (Watters). In a recent PBS national survey it was 

found that although 91% of teacher have access to technology in the classroom only 22% of teach-
ers had the right level of technology to increase student engagement and foster learning (Barse-

ghian). The lack of technological immersion in the classroom setting is causing the digital divide 
among students to increase while negatively impacting students from developing retention and en-

gagement skills connected to the 21st century tech world.

 College Tuition vs. Medical Care vs. Home Prices vs. CPI: All Items 
 1978 - 2011
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Problem Solution
  Infinitum will aid Rensselaer in creating a fully immersive massive open online course tailored 
for high schoolers. The MOOC itself will be a broad online platform that will store a multitude of 

classes online that students would normally take in their first and second years at Rensselaer. Stu-
dents that take these courses as alternatives to their traditional science, math, and elective courses 

in their junior and senior years have the opportunity to attain both credit from Rensselaer and possi-
bly other institutions without the high cost of AP exams or community college courses.

 High schools around the nation will have two methods of entry to begin using the MOOC. 

The first way of entry is a simple pay per student method that will suit wealthier districts who choose 
to have their students go an alternate route for their junior and senior year. This method also makes 

the assumption that the district can provide adequate computers and technology for their students. 
The second method of entry is admission into a grant program set up by Rensselaer. High schools 

are chosen based on myriad of criteria including test scores, the percentage of students going to 
four year universities, Rensselaer Polytechnic Institute, or choosing an engineering based career 

path, and the condition and number of computers in their school. 

	 The program would span the last two years of high school and would provide an extensive 
course catalog that schools can hand pick courses from. Schools districts have the power then to 

choose what courses students will replace with traditional classroom setting classes. Some classes 
that will be offered will include Introduction to Engineering Analysis, Calculus I, Engineering Graphic 

and CAD, and Computer Science I. Students will then have the opportunity to gain college credit 
from these classes once they passed appropriate examinations in the MOOC and show proficiency 

in the subject. 

 As part of the grant, high schools chosen by Rensselaer will also receive donations including 
both laptops and networking upgrades. Utilizing Rensselaer’s strong relationship with Lenovo, each 

high school will receive Lenovo Thinkpads to be utilized by students when accessing their online 
classes. This will provide students a very accurate experience of how they will be utilizing laptops 

when they join the Rensselaer community. The computers will also come with the highly regarded 
warranty that will keep the laptops functioning throughout the year and takes off the burden from 

the high school’s technicians. The laptops will connect wirelessly to updated networks within the 
schools that will also be updated by Rensselaer and various hardware partners. The investment in 
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technology will guarantee that the high schools chosen will have the tools they need to have stu-

dents become successful when taking their Rensselaer based courses. 

 When high schools are awarded the Rensselaer Grant they will receive funding for the sup-
plies necessary for nominated students to complete the hands-on engineering project during the 

summer before their junior year.  The students that are chosen after their sophomore year will spend 
two weeks of their summer vacation working together to complete said project.  The students will 

learn to work together as a team to develop the most innovative, efficient, and effective product 
possible.  At the end of their two weeks they will test their project and record the outcome.  All the 

high schools that receive a grant will enter their project in a competition for first, second, and third 
place prizes.  The prizes can be additional technological donations to their school such as iPads, or 

scholarships.

 This summer program will be a great opportunity for the students to determine if they truly 
want to begin a path towards a technical degree.  It will also strengthen the students’ teamwork 

skills and teach them the benefits of working and collaborating with others; an extremely valuable 
tool in industry.  It’s a great chance for students in tough circumstances to immerse themselves in a 

hands-on project that they may not have had the opportunity to partake in without the Rensselaer 
Grant.  A project like this will also allow the students to begin forming relationships with each other, 

relationships that may last through their senior year of college.  Some of the possible summer pro-
jects are listed below:

Model Bridges - schools compete to design and build a bridge that will hold the most weight.  The 

supplies for this project can include:  toothpicks, craft sticks, copper wire, straws, uncooked noo-
dles of various sizes, glue, tape and rubber cement.  After the bridge is complete, test it with small 

bags of various weights till it breaks. 

Rube Goldberg Machine - this is an extravagant machine that requires sometimes 50 energy trans-
fers to undertake a simple task such as lifting a coffee mug or squeezing a tube of toothpaste.  This 

project can be done cheaply with random resources and students have a large platform for creativity 
and implementing their own ideas. They can be graded on complexity, creativity, and the number of 

energy transfers (processes).
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Green Engineering - Give a presentation on previously-used items that have been recycled to make 

new products and show how this recycling has contributed to a healthier environment. Then, assign 
students to construct their own usable items from things that we throw away every day. Ideally, stu-

dents will use items thrown away by family or neighbors. If too few items are available, students can 
buy from a thrift store. Place a $5 cap on spending for this project to ensure that students are build-

ing from discarded objects. (eHow.com, High School Engineering Projects, Catherine Day) 

Remote Controlled Chainsaw-Engine Dragster - The grant will provide students with the necessary 
remote control and two servos, one to control the engine throttle (speed) and the other to control 

steering (optional).  The students will have to find the rest of the supplies; unless the grant can afford 
to send engines, aluminum stock, wheels, gears, chains etc.  If the grant can’t fund everything it is 

possible for students to find old chainsaw engines, material for the frame (wood/metal stock), some 
sort of wheels (bicycle, lawn mower, skateboard, etc.), and bicycle gears and chain so that the en-

gine can spin the wheels.  A teacher can guide students through the design and construction proc-
ess, but the students should be able to do 90% of the design and work Source: (Day)

	
 A second summer program will also implemented. Our program will follow a similar format to 

that set up by the Posse Foundation.  Students that went through our online high school classes 
and received acceptances from RPI will be given a type of pre-orientation where they will have the 

opportunity to bond with one another and form a sense of community amongst each other.  The 
students will have programs and social events together that will not only allow them to experience 

the RPI campus, but get to know one another.  This part of the program is crucial because often 
students that are able to leave low-income areas and move into a completely different setting have 

difficulty adjusting to  the culture and ultimately drop out.  With a group of peers that have similar 
backgrounds and common interests it makes the change seem less drastic and provides students 

with a support net that will last them their entire college career.  

Implementation
Project Duration: 4 years

Phase I: Initial Planning
 The project will be presented to the cabinet members and deans of RPI where we will de-

scribe our goal to further diversify Rensselaer as well as help foster more technological and science-
driven students. Once approved, the team will immediately contact honorable and successful RPI 
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alumni, grad students and current high-achieving undergraduate students to begin the development 

of Rensselaer’s individualized and customizable MOOC environment. 
	 Amongst those contacted would be software engineers, designers, business and course 

operations managers, and other team research members. This initial planning stage would take 
about a year and a half to engineer and create a platform with a wide range of RPI courses. Deans 

of schools and RPI faculty will coordinate with our MOOC team to develop online versions of RPI 
prerequisite/introductory courses. Without relying on a MOOC provider such as Coursera, it puts 

Rensselaer in line to compete with other MOOCs and universities such as UCLA, Stanford, MIT, 
Yale, Harvard, and others that use platforms like edX and Udacity. During this ongoing development, 

research members will delve into finding the first 10 high schools that will best be suited to startup 
the program.

	 In planning, it is decided that the first stage of the program will be rolled out without overlap. 
This means that instead of allowing high schools to apply every year, and having two phases of the 

program going through at the same time (one would be juniors right after approved at the end of 
their sophomore year, and the other group would be the second-year MOOC students, who would 

be going into their senior year of high school and coming closer to the scholarship nominations and 
awards), the first cycle would be two years and focus on the first phase of MOOC students to en-

sure everything runs smoothly for the first run and that we attend to all needs and wants of these 
chosen high schools.

Phase II: Preparations / Social Infrastructure

 Each selected high school’s Board of Education will be contacted and presented with the 
program opportunity. The first high schools would not have to apply since our team approved and 

did research to select the best fits. These schools would be awarded the grant money if their Board 
of Education accepts it, and it is decided what courses will be replaced with the online learning envi-

ronment. Our social media team member will create an online personality for each school to en-
courage and enthuse students about the program.

	 Teacher nominations will roll out for the students in the spring, and chosen sophomores will 
be announced by the end of the school year. Each student chosen will have a letter sent home in-

forming them of the pre-MOOC summer program at RPI.

Phase III: Prototype
	 The new school year arrives, and the laptops will be delivered with IT specialists from our 

team to help all then-sophomore and now-junior recipients become acquainted with their new tech-

            Infinitum                      9 



nology. The laptops will be for the school to keep. Students will have gone to the pre-MOOC sum-

mer program and are ready to get involved and know what to expect from this new way of learning 
and teaching. Courses begin the second week of school and their blended learning experience be-

gins with the online course-load and in-classroom discussion and guidance.
	

Phase IV: Full Implementation
 After completing at least two courses, students take a required survey when given their on-

line certificate and credit. The software development and engineering team acquire a great amount 
of feedback from students, teachers, and schools about this MOOC. By the end of the fall of these 

students’ senior year, the MOOC provides resources for students to learn how to apply to RPI and 
other college admissions advice. Nearing the end of the students’ senior year, faculty gather once 

more to evaluate the highest-achieving and most involved students of the MOOC. Those chosen are 
awarded the scholarship and may use the financial aid if they are admitted to RPI. Information is 

sent out about the pre-orientation program to unite the scholarship recipients and help them get 
acquainted with the faculty, resources, and RPI campus. The first group of high school students 

have completed the program.

Phase V: Evaluation and Modification
 An official evaluation of the MOOC will consist of a survey that the students take upon com-

pletion of their involvement in the program (whether or not they were scholarship recipients). This 
feedback will help us to properly evaluate if there is dire need for an engineering, design, or opera-

tions change. This evaluation will be very important for the sustainability of the program when the 
project duration has exceeded 4 years, and when the program begins to overlap into two separate 

cycles of high-school students--one of juniors in their first year of the courses, and one of seniors in 
the second year of the courses. New team members will be hired through advertisement in the RPI 

community to sustain and build the program. The hiring of specific RPI alumni and students ensures 
that our goal (mentioned in Phase I) stays within original intention and that the MOOC will always be 

in-sync with RPI’s academic goals.
	 After these first three years in the project, the next year will start up the application process. 

Media will spread the word of the completion of the first high schools in the MOOC and state that 
applications are open to any high schools that are of need and interest in the program. High schools  

that do not need the grant for laptops and WiFi may still apply to have access to the online courses, 
but must pay per student.
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	 Now that the MOOC team has grown, the program can handle and tend to two cycles of 

high school juniors and seniors. The process is repeated, except now with a prior six-month evalua-
tion process of the high school applicants. By the end of this time, the project duration will be up 

and the team will be able to sustain and run the program with a new cycle of high school students.

Budget 

Global Budget 	 	 	 	 $900,000
Grant Supplied Laptops	 	 	 $383,760
Paypal Account		 	 	 $1,440

Summer Session Expenses 	 	 $288,000

Summer Session II Expenses	 	 $138,000

MOOC platform development & upkeep	 $25,000

IEA Course Materials	 	 	 $2,736

Calculus I and II Materials		 	 $20,877.6

Computer Science I Materials 	 	 $924

Data Structures Materials		 	 $37,260

Total	 	 	 	 	 $897,997.6

Contributions: The organization researched and edited collectively
Adam Podpora: Proposed Solution 

Ally Reiner: Initial Layout
Candice Poon: Problem Definition, Proposed Solution

Holly Loomer: Initial Layout, Implementation, Works Cited
Jaylen Thompson: Background, Proposed Solution

Maima Samah: Problem Definition, Budget
Christine Padavil: Abstract, Problem definition, Formatting

William Ash: Background
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