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Abstract 
 

In project-oriented university computing courses, 

students may get the chance to develop real-world 

computer information systems for actual customers. By 

working on real-world systems with actual customers, the 

students learn the appropriate technical and soft skills for 

filling meaningful roles in the professional information 

technology workplace. The project team has to jointly 

accomplish a complete project. Research has shown that 

work in teams enhances learning, and creating an "active 

learning process." Student teams have been found 

particularly effective when the students actually need each 

other to complete the project. It is also the norm for 

employees to work in teams, and teams are used in all 

kinds of organizations, such as in industry, education, and 

government.  

 

Keywords: Capstone, dispersed team, project team, 

peer-review, real world customer. 

 

1. Introduction 
 

A capstone course is a course offered as part of an 

academic major aiming to bring together major aspects of 

the academic discipline(s) related to the said major. 1  

Capstone courses for computer science majors are, of 

course, more focused on technology than capstone courses 

in non-technological majors, e.g., for psychology or 

business majors.   

This paper evaluates six issues relating to capstone 

courses and concludes with a section about Pace 

University’s capstone course.  Section 1 is the 

introduction.  Section 2 of the paper discusses how 

projects and project customers are determined.  Section 3 

discusses team assignment, including whether they are 

self-selected, professor selected, or randomly selected.  

Section four discusses how some schools use peer review 

as a means of grading.  Section 5 discusses the issue of 

dispersed teams. Section 6 discusses capstone 

requirements.  And lastly, section 7 discusses possibilities 

for capstone courses at Pace University. 

To get a sense of how universities are handling these 

issues, we located 84 of universities that have capstone 

courses in the computer science or engineering 

departments.  Our goal was to then contact the professors 

and ask them a set of relevant questions.  Out of 84 

schools polled, 34 professors responded.  Table 1 is a 

partial list of schools we polled that responded.   

 

Carnegie Mellon 

NYU Wagner 

University of California 

University of Maryland 

University of Technology Sydney 

U.S. Air Force Academy 

U.S. Naval Academy 

Table 1.  Example Universities Responding to Poll  

 

 

The questions asked in the poll are available in the 

appendix to this paper, and the results are discussed 

throughout the body of the paper.  The questions were 

emailed to professors of capstone courses of computers 

science or engineering classes at the various schools, and 

if they did not respond, attempts were made to contact 

them by phone.  For schools that did not respond, answers 

to some of the questions were obtained from the school’s 

website or from articles written about the school’s 

capstone project, thereby increasing the total number of 

answers to some of the questions in the poll.  We were 

able to answer some of the questions for up to 49 of the 

universities by locating information on the internet. 

 

2. Determine Projects and Project Customers 
 

An important aspect of capstone courses that largely 

defines not only the subject matter of the capstone project 

but also the structure of how the student conducts his or 
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her project work is how is the project subject matter and 

scope is determined.  Since some capstone courses work 

with real world customers such as corporations or 

organizations that often have a say in the project subject 

matter and scope.  Therefore, a related issue worth 

discussion is how the real world customers are 

determined.  

 

2.1. Real World Customer Determined Projects 
 

Publications about capstone courses often state that it 

is not common that an external organization acts as a 

regular customer in a capstone project course in software 

engineering. 2  However, the poll of university capstone 

courses disagreed with 33 out of  48 universities using 

external customers, though many of those schools 

admitted to using a mix of real world customers projects 

and university-based projects as it is not always easy to 

obtain enough real world customers.  The universities that 

don’t use real world customers all try to mimic the real 

world work environments with the professor acting as a 

customer. 3 

When real world customers are involved, the course 

instructor often works with the customer to determine the 

subject matter and scope of the project, thereby improving 

the possibility that the project is a good fit for students.4 

As shown by the survey of universities, customers 

can range from private industry, government, quasi-

government, or non-profit.5  Customers should not suggest 

projects that involve so much work that is becomes a 

second job for the students, which is one way for the 

professor to reject to a customer’s project suggestion.6 The 

customer should be committed to the project from start to 

end and ensure availability and resources to the project.7  

If the customer is not, the professor likely will not use that 

customer again in the future. 

One method of determining customers is to contact 

alumni working in the industry.8  Another way customers 

are determined is by searching for customers that might be 

interested in the subject matter of the project or projects 

the professor has decided upon. 9   For example, The 

University of Canterbury has several programs for 

students dealing with augmented reality and works with 

real world customers interested in the technology.10 

In some cases, the students may be required to sign 

non-disclosure agreements, which may provoke a 

professor not to choose such customers.11  This is because 

the professor may not like the idea of students dealing 

with proprietary information subjecting the students and 

school to potential legal issues.12 

Another means by which real world customers and 

projects designs are determined is by professional 

associations building competitions between schools. 13  

Students entering these competitions often get to display 

their projects to multiple corporate representatives during 

at the competition. 

Yet another means by which customers are 

determined is based on some previous relationship the 

customer has with the school or department of the school.  

For instance, if the customer is known to hire students 

from the school, they are good candidates to participate in 

capstone courses. 

In response to the question how are real world 

customers chosen, the professors polled provided various 

responses with, surprisingly, one of the more common 

responses being that the capstone projects were advertised 

on the school’s website with information directing 

external organizations to contact the school if they were 

interested in participating.  In other words, it appears that 

companies may actively seek out work from students by 

looking for relevant capstone courses on the internet. 

Professor Dean Knudson of North Dakota State 

University explained that money is a factor as well.   His 

capstone program has worked with real world customers 

such as IBM and Microsoft who have paid up to $50,000 

for the students’ work.  In fact, the school has a waiting 

list of potential customers and the higher paying customer 

sometimes gets to lead a project, but the project proposal 

still must be appropriate for the students. 14 

Some potential benefits of having real world 

customers determine project subject matter and scope are: 

 

 The students may be more interested in the 

projects because of their drive to please a real 

world customer, perhaps even to make contacts 

for potential jobs.15 

 

 The students may be more likely to learn a 

technology that is directly applicable to the real 

world setting. 

 

 Customers may allow students to use equipment 

at their facilities.16 

 

A potential downside to having the customer 

determine project subject matter and scope are: 

 

 The chosen subject matter may be too difficult 

for students due to less familiarity with niche 

subject matter. 

 

2.2. Student Determined Projects 
 

Rarely are students allowed free reign to determine 

their own capstone projects.  The university poll shows 

that students only 9 out of 45 universities allow the 

students to determine their own projects.  Even when 

students are allowed to determine their own projects, the 

projects often must relate to a specific subjects matter, 

e.g., web design or biometrics.  In fact, many schools offer 

multiple capstone courses, each on a different subject 

matter and taught by different professors.17  This allows 
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the students at least some initial options in choosing the 

subject matter or their capstone.   

Students are less likely to determine their own 

projects if the work in teams.  The poll showed that of the 

9 courses where students decided their own projects, only 

2 of those courses involved working in teams. This may 

be because unlike working for real world customers, less 

resources are needed to do a student-designed project. 

Students are more likely to determine their own 

projects when real world customers are not involved in the 

project.  This point seems obvious considering that real 

world customers would have little use for a project that 

likely is not directly related their work.  Of the 9 

universities that allowed students to determine their 

projects only 1 involved real world customers and that 

only seemed to occur when the student had a prior 

relationship with a customer through a co-op or internship.  

Some potential benefits of having students determine 

their own projects are: 

 

 The students may be more interested in the 

subject matter than projects chosen by a 

professor or customer. 

 

 The students may be more likely to have a 

background in the subject matter of their 

projects.  

 

Some potential downsides to having students 

determine their own projects are: 

 

 The students may be less able to determine the time 

and resources required for their projects than a 

professor or customer. 

 

 The students may be less likely to learn new 

technologies. 

 

 The students will not benefit from working with a real 

world customer. 

  

2.3. Instructor Determined Projects 
 

Oddly, only a small number of the universities polled, 

5 out of 45, had professors design their student’s capstone 

projects.  But in 10 additional universities the professor 

and the real world customer determined the projects 

together.  At only 5 out of these 15 of these schools, the 

students get to choose from a group of options with the 

remainder being assigned to a specific project.  And 

responses from many of the schools indicated that the 

professor at least had to approve of the project even when 

an external customer was involved. 

An instructor will design a project keeping in mind 

the work, related activities, and potential effort required 

by the students.18  Professors have likely taught multiple 

capstone classes and therefore have developed a good 

sense of these issues. 

Some potential benefits of having professors 

determine the projects are: 

 

 In the group setting, members may be more 

likely to complement each other’s skill sets, e.g., 

programming skills, leadership skills, writing 

skills. 

 

 Professors may be more likely to assign projects 

with subject matter they are familiar with and 

therefore be better able to aid the students and 

evaluate the students’ work product throughout 

the course of the project. 

 

A potential downside to having the professors 

determine the projects is that in the team setting, members 

lacking skill sets necessary for unfamiliar subject matter 

may be more harshly judged by their peers, which can 

impact grades in courses where peer review is used as a 

grading tool.  

 

3. Team Assignment 
 

Capstone classes utilize peer review to document and 

determine how the team worked together to complete their 

project and reflects how the individual team members feel 

that their team members contributed to the success of the 

project. 

 

When teams are chosen for Capstone projects they are 

self-selected, Professor-selected or randomly- selected. 

 

3.1. Self-Selected teams 
 

Self-selected, or self-designed Capstone teams are 

formed when students choose each other to work together 

on their Capstone project.  Classes that meet in person are 

more likely to have students that   know each other from 

attending classes together throughout their college career. 

Self-selected teams can be formed if the professor asks the 

class to split up into teams of 4 and notify him of the 

formed team.  On-line only students can post to the class 

discussion board their particular talents as it relates to 

their major in the hope that like-minded classmates will 

chose to be on the same team.19 

Self-selected teams generally feel that they have more 

control over the project process and tend to grade each 

other with higher activity rankings due to the team feeling 

that each member is committed to and enthusiastic about a 

shared goal, and when people know each other well 

enough to support and hold each other accountable to 

generate a good product. 
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3.2. Professor-selected teams 
 

Professor selected teams are formed when the 

professor uses his or her judgment to assign team 

members to a particular Capstone project based on 

expressed interest by students for particular projects, by 

geographical location of students, by student age and work 

history.  The Professor might have the class complete a 

survey that asks the students to rank the offered projects, 

asks them if they work full time and do their primary 

classwork in the evenings and weekends or can ask them 

what time zone they are located.20 

 

3.3. Random-selected teams 
 

Project teams were historically chosen by using a 

completely random assignment process; such as drawing 

names from a bowl.  As technology is used in most 

aspects of modern life there are now several methods of 

choosing teams via electronic methods. 

There are several tem generating websites, including 

https://www.jamestease.co.uk/team-generator/, and 

http://www.randomlists.com/team-generator that can be 

used to generate a random team list.   

Apple has designed an iPad app called Team Shake 

that will randomly select names to create teams or to 

select an individual name.  Team Shake can create rosters 

by manually entering names or by importing a list of 

names. Teams can be selected by selecting the number of 

teams, shake the iPad, and then each person is randomly 

assigned to a team. 

 

3.4 Selection process conclusion 
 

Research suggests that instructor selection is the most 

beneficial method to establish groups. This way the 

professor can ensure a diverse group of students. Not just 

in an academic aspect but also with regards to 

background, gender and race. This diversity achieved by 

this selection process prevents cliques of students from 

forming and also helps students develop important social 

skills, which result in learning the material much better.21
 

Also, better problem solving emerged through 

collaboration of diverse groups as opposed to individual 

working alone. 22 

 

4. Capstone Projects Utilize Peer Evaluations 
 

Capstone projects are graded based on the results as 

deemed viable by the customer and through peer reviews 

of how the individual team members felt that their peers 

performed to meet goals and complete a product or project 

to the specification of the professor and the client. 

 

 

4.1.  Peer Evaluation Pros 
 

When teams are located geographically near one 

another they have the opportunity to meet in person on a 

regular basis.  Team members can take cues from one 

another through in-person interaction and the 

responsibility of each team member is clear.23 

 

Although the standard belief is that if students that 

know that their team members will evaluate them will 

work harder, there is no statistical data to prove this.   

Mid-class peer reviews assist the professor in 

identifying if there are contribution issues or personality 

issues amongst the team members that need to be 

addressed before the project can be negatively impacted.  

 

4.2. Peer Evaluation Cons 
 

Each student brings with them to the peer review 

process their own set of standards.  Some students may 

not feel equipped to judge their team members.  Some 

may feel that the peer review process is an unjust method 

that creates stress among the team and does not reflect the 

actual work that was contributed by each team member.  

Some university programs utilize student logs in the place 

of peer reviews because they are perceived as more 

honest. 

Teams that are dispersed geographically are required 

to utilize technology to conduct meetings via conference 

bridges, video chat, text and email.  It is more difficult for 

dispersed teams to create a cohesive bond since it is more 

difficult without face-to-face interaction. 

  

5. Dispersed Teams 
 

A geographically dispersed team (also known as a 

virtual team, distributed team, or remote team) is a group 

of individuals who work across time, space and 

organizational boundaries with links strengthened by webs 

of communication technology.24 These teams are similar 

to traditional teams but are geographically dispersed and 

rely heavily on virtual methods such as email, Skype, etc.  

Professors believe experience working on virtual team 

prepares students for the growing business demand.25 

Of the schools surveyed, roughly 80% percent of 

capstones are offered in-person and/or as a hybrid model 

while only 20% of capstones offered entirely online.  

Within these online capstone course offerings, teams are 

dispersed both nationally and internationally.   Research 

shows that these schools have indicated both pros and 

cons to having dispersed teams.   

https://www.jamestease.co.uk/team-generator/
http://www.randomlists.com/team-generator
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Table 2. Universities that Responded to Poll 

 

Effectiveness of the productivity of the team is 

questioned.  Of the schools surveyed with distant teams, 

59% felt that dispersed teams run smoothly with 

occasional issues.  Communication methods and 

management tools are essential to the capstone projects.  

The schools indicated their dispersed teams most 

effectively communicated with various forms of 

technology. 

 

5.1. Challenges 
 

Management of dispersed teams present unique 

problems from cultural, language, time zones and 

geographical differences.  However the biggest problems 

are the ability to build trust among team members and 

effective communication.26 

One of the most obvious challenges faced by a 

dispersed team is the substantial time difference between 

each member.  Communication across multiple time zones 

creates challenges when scheduling virtual meeting.  

There is limited times for simultaneous cooperation on a 

single task.  Of the schools with dispersed teams, 65% 

indicated difficulty.  These teams use Skype, 

GoToMeeting, or similar technology to hold their virtual 

meetings.  Teams get to know each other and interact 

“personally” establishing trust amongst team members.   

Another challenge faced by dispersed teams is 

repository issues.  Students have to email multiple files to 

each team member.  Keeping track of all files presents 

challenges for team members.  If the team is small, the 

team leader usually manages all the data for the project.  

When the teams are large and/or the project is large, the 

team leader assigns a member to track the updates and 

changes to the file depository.  Teams use Project 

Management tools to track large projects and tools like 

Dropbox or SharePoint to store files or maintain one 

database.  Most respondents indicate that the more 

organized repository files are kept and the more structure 

the management of those files, the more successful the 

projects have been.   

 

5.2. Positives 
 

Many professors feel that disperse team promotes 

active learning.  Students learn to develop soft skills such 

as problem solving skills, verbal communication skills, 

and teamwork skills. 27   Since students are essentially 

forced to establish methods to best communicate with 

each other, manage files, and communicate with their 

customers, they learn to adapt to issues as they arise and 

find ways to best solve the situation for their issue.   

Sixty percent of schools with dispersed teams held 

weekly or biweekly team meetings either via phone 

conference, chat room, or virtually (Skype, Lync, etc.).  

The team leader maintained communication with team 

members to ensure project advancement.  Most teams 

found it best to use one current version of project drafts 

allowing to best track changes and updates.  Some teams 

designated a team manager to keep track of all changes.  

Students learn to trust each team member to complete 

their tasks and work together to stay on task.  Students 

also learned to manage themselves within a group project. 

Due to the complexity and scope of the projects, 

teams can be broken down into sub-teams.  Students are 

able to experience team interactions with their own team 

members and also with other teams.  Students learn how 

to successfully work through issues together within their 

group and with outside groups.  Students experience 

personal and professional growth as they develop 

confidence in their leadership, decision-making, and self-

assessment skills.28 

Only 11% of the schools indicated that the professor 

chooses a Project Manager or Team Leader.  Many 

guidelines on effective management of dispersed teams 

state team leaders must have effective practices 29 to be 

successful.  Team leaders learn how to drive their projects 

forward while working with several constraints.  58% of 

the schools polled allow students to self-select a team 

leader with the supervision of the faculty member. 

 

5.3. Real-Time Tech Companies 
 

Numerous papers have been published justifying the 

need of real-world experience in capstone projects. 30 

When students self-select the project they would like to 

practice, they invest more time and effort in their work 

because they are working in an area that interests them 

personally.31  

Many companies currently conduct business with 

dispersed team members both nationally and 

internationally.  Companies need to adopt innovative 

technologies to provide channels of communications to 

conduct task coordination and management among their 

global teams.32  Disperse student capstone project team 

members learn the skills to help them in real-world jobs.  

To ensure success, students develop project management 
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and communications skills.  Companies expect their 

project managers to have strong leadership, time 

management, and organizational skills to successfully 

manage virtual teams and push their organizational goals 

forward.  

 

 

6. Capstone Requirements 
 

6.1 Goals and Structure 

 

A Capstone is a multifaceted project that serves as an 

academic and intellectual experience for students. 

Educational goals of Capstone projects should include the 

following aspects at a minimum: 

 Increasing academic tenacity 

 Increase educational and career eagerness 

 Academically challenge the student 

 Increase student motivation and involvement 

 Setting of and accomplishing goals 

 Improving student confidence in their field 

 Demonstrating a solid learning proficiency 

 

Rubrics may also be used to structure and facilitate 

the process of Capstone. Rubrics may take many different 

approaches, but they frequently include the following: 

 The educational purpose of the given assignment, the 

rationale behind it, and how it connects to the 

concepts or themes of a course. 

 The precise criteria or objectives that students must 

show proficiency in to successfully complete the 

Capstone assignment or to meet the expected 

standard.   

 The specific quality guideline of the work the 

professor will use when evaluating or grading 

assignments and projects.  

 Many rubrics consist of a numeric grading system for 

example 1-4 for each portion of an assignment. Some 

rubrics utilize descriptive language such as, does not 

meet, partially meets and meets or exceeds the 

standard. 

 

Effective rubrics offer several benefits to Capstone 

students.  Rubrics assist the students to: 

 Fully comprehend the professors expectations and 

standards 

 Utilize professor or mentor feedback to improve their 

performance level 

 Monitor and assess their progress and verify work is 

progressing to their clearly indicated goals 

 Recognize the students strengths and weaknesses and 

assist in directing their efforts accordingly 

 

One drawback to using rubrics is the complex grading 

process for Universities that have a letter grading system. 

Since the majority of rubrics are four point grading 

systems a method to translate the points to a percentage 

must be established due to the fact that a satisfactory 

grade in a rubric is three but translating three of four is 

only a seventy five, which is a D grade.  

There are many ways to do this from simply 

establishing twenty five criteria that will be graded and the 

final rubric point is the final percentage, to formulas 

where the course has several objectives, each of which 

will be given a score of 1-4 and then the total number is 

divided by the number of categories and applied to a scale 

such as the following:33 

 

1 – 4 Rubric Scale(No 0) 1 – 4 Rubric Scale(With 0) 

  

A = 3.41 - 4.0 A = 3.21 - 4.0 

B = 2.81 - 3.4 B = 2.41 - 3.2 

C = 2.21 - 2.8 C = 1.61 - 2.4 

D = 1.61 - 2.2 D = .81 - 1.6 

F = 1.0 - 1.6 F = 0 - .8 

 

The scale which allows a zero creates a little more 

leeway for the professor and also for the students that 

perform well as compared to the ones that do not 

participate fully or with quality work. This option allows 

the professor the ability to enforce the zero grade for 

unacceptable work and also for no work completed. 

 

6.2 Alternative Methods 

 

Many Capstone programs offer alternative methods of 

documenting their students’ academic understanding of 

their field of study into real-world application. These 

options include but are not limited to writing a Thesis 

Paper 34 . The requirements for the Thesis vary among 

universities but generally must be original and of 

substantive content. Thesis reports in place of Capstone 

courses are allowed at twenty seven percent of the 

Universities polled. 

Capstone is utilized as a “learning pathway” which is 

a reference used in academia for the specific programs, 

courses, and the learning experiences that the individual 

students complete to further their education in their 

specified educational path.  In its plural form, the term 

“learning pathways” is utilized to refer to the multiple 

options of the various courses, programs, and learning 

opportunities offered by a university, community 

organizations, or local businesses that allow students to 

earn academic credits to help satisfy their universities 

graduation requirements. 

Technical education and career education are terms 

frequently used in association with Capstone courses. 

These terms are applied to University educational 

programs that specialize in skilled trades, applied sciences 

and current technologies as well as career preparation.  

This path was historically called vocational education. 
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However, the term has fallen out of favor with most 

educators over the past decade. 

Technical programs often offer both academic and 

career oriented courses. Many of these programs provide 

the students with the opportunity to gain work experience 

through internships, on the job training, job shadowing 

and certification opportunities within their respective 

industry. Technical programs can provide an extremely 

wide range of learning experiences across many 

industries, fields within the respective industry and fields 

depending on the size, configuration and mission of the 

technical programs parent organization.  

Many Universities also allow non-thesis replacement 

of the Capstone Course through volunteering within the 

target industry. This is less common than the Thesis 

option but is not unheard of and is allowed at fourteen 

percent of universities within our sampling. 

Internships are also allowed to be worked for 

Capstone credit. However, the frequency of universities 

allowing this is very low as they generally have other 

courses not related to Capstone that require Internships. 

The final method of earning capstone credits through 

an alternative method is by utilizing a comprehensive 

exam to test the knowledge of a student in the field in 

which they are learning. This method is not very common 

and is only offered at three percent of the Universities 

within our sampling. 

 

6.3 Verifying Progress 

 

A portfolio can be an important part of the Capstone 

program. A portfolio allows a student to compile work to 

turn in to the professor, advisor or mentor and to keep for 

future referencing or endeavors. The portfolio is a good 

tool to utilize when evaluating coursework quality and 

academic achievement, creating a permanent record of 

academic work products, and assisting in the 

determination of whether students have met the learning 

standard or requirements for course grading and for credit 

completion. 

Advocates of student portfolios often argue that 

compiling, reviewing, and evaluating student work over 

time can provide a richer and more accurate picture of 

what students have learned and are able to do than more 

traditional measures, such as standardized tests or final 

exams. 

A portfolio is a collection of student work that 

includes materials such as journal entries, written 

assignments, laboratory reports, completed tests, artwork, 

physical projects, and other material evidence of the 

students learning progress and academic 

accomplishments. The portfolio is therefore a very 

valuable tool for professors of Capstone when grading 

student work. 

All of the Capstone professors polled required some 

sort of progress report to be turned in regularly. The most 

common frequency is weekly, which is required at an 

astounding forty eight percent of Universities polled. 

Weekly is preferred since it goes along with most class 

schedules and allows the professor to monitor the students 

and advise them if the progress appears to be falling 

behind.  

Surprisingly, the number of Universities that did not 

require any type of progress report and required the 

student to be one hundred percent responsible for their 

own progress and planning was higher than expected at 

twenty six percent. Several professors indicated that 

managing time, responsibility and problem solving was a 

factor in the course structure so they choose not to 

monitor student progress. 

In a distant second among universities requiring a 

report only seventeen percent have a bi-weekly frequency 

for their progress reports. Although class schedule was not 

on our survey several professors offered the fact that they 

prefer bi-weekly only for night students but day students 

are required to submit weekly reports. 

Aside from the Universities that do not utilize a 

progress report very few professors allowed a lengthy 

time to pass between reports. From our survey only nine 

percent allowed a greater frequency than two weeks to 

pass without a report.  

 

6.4 Time Requirements 

 

The time required of students weekly was quite a 

surprise. There really was not any time frame that could 

be considered average. The professors from our survey 

ranged the time they expected a student to spend on the 

course from only two hours per week(NYU Wagner) to 

forty hours(Bellevue College). A majority of programs, 

sixty percent, expect more than ten but less than twenty 

hours.  

The professors that expected the most time taught 

very specialized Capstone courses that are geared to a 

specific field whereas the professors that expected the 

least time to be spent weekly taught more generalized 

courses intended for multiple different Majors within a 

similar field. 

Reviewing the time required given by professors of 

single semester Capstone courses and two semester 

Capstone course no determination could be made that one 

or the other required more time to be spent on project 

work as the time expected varied greatly for both lengths 

of Capstone Courses. 

 

6.5 Capstone Grading 

 

Capstone classes are predominantly letter-graded 

classes but there are some programs, such as Drake 

University, which offer capstone as Pass/Fail35. However, 

from our survey this is very rare and was not offered at 

any of the Universities within our survey.  
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The high ratio of professors that utilize a letter 

grading system rather than Pass/Fail suggests letter 

grading is widely accepted as the standard for Capstone 

Courses across all concentrations of academic studies. 

Several of the professors polled stated they prefer to 

lay out exact guidelines for grading that can easily be 

followed by their students. They indicated they do not like 

to bargain for points after a test is complete so making a 

clear and concise grading system is not only beneficial to 

them but to their students as well since they are not left 

wondering what percentage towards the final grade a 

particular assignment is weighted.  

  

7. Possibilities for Pace’s Capstone Course 
 

Pace University’s Capstone course in Computer 

Science lasts two semesters for some majors and only one 

for others.  They involve teams to work on projects both 

for real world customers and projects determined by the 

professor.  Many of the projects for real world customers 

are valuable and one way Pace might approach getting 

more real world customers is to add a page to their 

website providing information for potential customers to 

contact the capstone professors.  This seems to work well 

for other universities.  It may even be possible to charge 

the customers for the student’s work since it is indeed 

valuable. 

The true value of a Capstone course lies in its 

structure and execution. Courses that are not structured 

well, meticulously executed and do not have real world 

value are for all intrinsic purposes a waste of time. Several 

professors polled included notes stating they strive to 

achieve a high academic standard within their program 

and follow real world scenarios to ensure vital information 

is being taught. Whether the Capstone Experience is for a 

real world customer, or Professor generated, a lot of time 

must be spent ensuring a quality program that is focused 

on important projects that carry a high educational and 

professional value within the student’s field or future 

profession. Not only for the benefit of the student but also 

the customer that is potentially paying for the project and 

also the integrity of the University.  

Several professors indicated that corporate sponsors 

pay their universities to have student teams develop 

specific software, databases and processes for their sole 

use.  Perhaps Pace University could actively pursue this 

option through a valuable resource the school already 

owns, it’s prior graduate email database. Many University 

graduates have gone on to very successful careers with 

influential positions in large corporations. The universities 

own College of Computer Science and Information 

Systems (CSIS) is now named after one such graduate, 

past president of Verizon Communications, Ivan 

Seidenberg. He has since retired but many other promising 

careers have been launched at Pace University. 

 

8. Questionnaire 

 

 
How many semesters do the capstone projects last? 

 

Is the course at the PhD, Masters, or Undergraduate level? 

 

Do students work on their own or in teams? 

 

Do your capstone projects involve real 

world/external customers or are only instructors and 

students involved? 

 

Do students, professors, or real world customers design 

the projects? 

 

If there are real world customers, how are they chosen? 

 

If professors design the projects, do the students get to 

choose from a list of project options or are they simply 

assigned one of the projects? 

 

Is there a quality assurance team of students that monitor 

the other groups' progress? 

 

Are capstone courses online or in person? 

 

How well have dispersed groups worked 

together?   Smoothly, with occasional troubles, or regular 

issues? 

 

Have the communications with distant students gone 

smoothly, with occasional troubles, or regular issues? 

 

What method do you use to choose your Capstone teams? 

Self-selected, Professor-selected, or randomly selected? 

 

How often does your program conduct peer evaluations? 

 

Are your peer evaluations confidential? 

 

Do you feel that your peer evaluations are accurate 

reflections of the individual contributions to the project? 

 

Can students write a thesis or volunteer for an 

organization in place of the Capstone? 

 

 

 

 

 

 

 

 



D1.9 

 

9. References 

 

 
1 Marcus Ford and Marcus Peter Ford, Beyond the 

Modern University, 2006. 

2  See e.g. Ville Isomotton and Tommi Karkkainen, 

“The Value of a Real Customer in Capstone Project”, 

University of Jyvaskyla Finland, Software Engineering 

Education and Training Conference, 2008. 

3 See e.g., Robert H. Todd, et al, “Designing a Senior 

Capstone Course to Satisfy Industrial Customers”, Journal 

of Engineering Education, Vol. 82, No. 2, April 1993; 

Mohamed A. Omar, “Design and Implementation of 

Capstone Course to Satisfy the Industry Needs of Virtual 

Product Development and ABET Engineering Criteria”, 

Education Research International, Vol. 2014, Article ID 

578148. 

 
4 See Isomotton, 2008. 

 
5 See John Baker Sr., “Challenging The Traditional 

Graduate Information Systems Program”, IT Professional, 

2011 vol. 13, Issue No. 06, Nov-Dec. 

 
6 See id. 

 
7 See id.  

 
8  Gerald C. Gannod, et al., “Increasing Alumni 

Engagement through the Capstone Experience”, 40th 

ASEE/IEEE Frontiers in Education Conference, October 

27-30, Washington D.C. 

 
9  Mark Billinghurst and Andreas Dunser, 

“Augmented Reality in the Classroom”, IEEE Computer 

Society, Issue No. 07 – July 2012 vol. 45. 

 
10 See id.  

 
11 See Baker, 2011.  

 
12 See Id.   

 
13  See York College of Pennsylvania, 

http://www.ycp.edu/academics/academic-

departments/physical-sciences/programs-in-engineering-

and-computer-science/student-projects/fsae-capstone-

design/, accessed on February 27, 2015. 

 
14 Email communications between Todd Breuer and 

Dean Knudson dated March 25, 2015. 

 

 

 
15 See Baker, 2011.  

 
16 Dean Knudson and Alex Radermacher, “Updating 

CS Capstone Projects to Incorporate New Agile 

Methodologies used in Industry”, North Dakota State 

University, 2011. 

 
17  See e.g., Virginia Tech, 

http://www.cs.vt.edu/undergraduate/capstones, accessed 

on March 3, 2015; University of Washington, 

http://www.cs.washington.edu/students/ugrad/capstone, 

accessed on March 3, 2015. 

 
18 See Baker 2011. 
 

19 Paretti, M., Layton, R., Laguette, S., & Speegle, G, 

“Managing and mentoring capstone design teams: 

Considerations and practices for faculty”, 

International Journal of Engineering Education, 27(6), 

1192 – 1205, 1992 

 
20  Bacon, D.R., Stewart, K.A., & Silver, W.S, 

“Lessons from the best and worst student team 

experiences: 

How a teacher can make the difference.” Journal of 

Management Education, 23(5), 467-488, 1992. 

 
21  Nilson, Linda B, “Teaching At Its Best: A 

Research-Based Resource for College Instructors.”, Third. 

San Francisco, CA: Jossey-Bass, 2010. 
http://www.pharmacy.cmu.ac.th/unit/unit_files/files_download/2

014-05-02Teaching-at-its-best.pdf
. 

 

22 Heller, P., Keith, R., & Anderson, S., “Teaching 

problem solving through cooperative grouping. Part 

1:Group vs. individual problem solving”, American 
Journal of 

Physics, vol. 60 number 7, 627–636. 1992. 

 
23  Freeman, S.A. & Dyrenfurth, M.J., “Using peer 

assessments in team activities”, Journal of Industrial 

Technology, 20(1), 2-8, 2014. 

 
24 Virtual Teams – Wikipedia, the free encyclopedia. 

Available from: 

http://en.wikipedia.org/wiki/Virtual_team#cite_note-1

  
25  See Jay Goldberg, Susannah Howe, “Virtual 

Capstone Design Teams: Preparing for Global 

Innovation.”Marquette University, Smith College, 2014. 

 

 

http://www.ycp.edu/academics/academic-departments/physical-sciences/programs-in-engineering-and-computer-science/student-projects/fsae-capstone-design/
http://www.ycp.edu/academics/academic-departments/physical-sciences/programs-in-engineering-and-computer-science/student-projects/fsae-capstone-design/
http://www.ycp.edu/academics/academic-departments/physical-sciences/programs-in-engineering-and-computer-science/student-projects/fsae-capstone-design/
http://www.ycp.edu/academics/academic-departments/physical-sciences/programs-in-engineering-and-computer-science/student-projects/fsae-capstone-design/
http://www.cs.vt.edu/undergraduate/capstones
http://www.cs.washington.edu/students/ugrad/capstone
http://www.pharmacy.cmu.ac.th/unit/unit_files/files_download/2014-05-02Teaching-at-its-best.pdf
http://www.pharmacy.cmu.ac.th/unit/unit_files/files_download/2014-05-02Teaching-at-its-best.pdf
http://en.wikipedia.org/wiki/Virtual_team#cite_note-1
http://en.wikipedia.org/wiki/Virtual_team#cite_note-1


D1.10 

 

 
26  See Gray, C.F. and Larson, Erik W, Project 

Management: The Managerial Process, 5th Ed., McGraw-

Hill Irwin, New York, 2008.  

 
27  See Alex Bringas, “Using Collaboration for 

Successful  

Global Virtual Team Management,”, Intel 

Corporation, 2008. 

 
28 See Goldbert 2014 

 
29 See Mikogo, How to Effectively Manage a Remote 

Team. 

 
30  Jeff Huffman, “Benefits of Utilizing ‘Existing’, 

Real-World, Civil Engineergin Projects in a Catpstone 

Course and The Civil Engineering Capstone Project”, 

Marshall University, 2012. 

 
31 Jeffrey Huffman, “A Real World Design Project in 

a One Semester Civil Engineering Capstone Design 

Course.” Marshal University. Paper ID# 10146, 2014. 

 
32 See Bringas 2008. 

 
33http://www.phschool.com/eteach/professional_devel

opment/four-point_rubric_score/essay.html  accessed on 

March 25 2015 

 
34  Claflin University Capstone Guide, 

http://www.claflin.edu/docs/academics/undergraduate-

capstone-guidelines-2012.pdf?sfvrsn=0 

 
35 See Drake University, 

(http://www.drake.edu/mathcs/student 

resources/capstoneguidelines/), accessed on March 7, 

2015. 

 

 

 

http://www.phschool.com/eteach/professional_development/four-point_rubric_score/essay.html
http://www.phschool.com/eteach/professional_development/four-point_rubric_score/essay.html
http://www.claflin.edu/docs/academics/undergraduate-capstone-guidelines-2012.pdf?sfvrsn=0
http://www.claflin.edu/docs/academics/undergraduate-capstone-guidelines-2012.pdf?sfvrsn=0
http://www.drake.edu/mathcs/student%20resources/capstoneguidelines/
http://www.drake.edu/mathcs/student%20resources/capstoneguidelines/

