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Abstract  
The Senior Development Project as a capstone research project was already introduced in [1]. Our 
institution, with its international campuses in USA, Eastern Europe, and the Middle East, is setting a 
new level of distance and collaborative education that enables students to form different cultures and 
time zones to work together on real projects in a controlled, academic setting, but in a manner that 
mirrors business and industry projects to a very significant degree. Three instructors are delivering this 
course jointly on three continents. This remote, synchronous delivery has both advantages and 
disadvantages. Students are more aware of one another and fully understand, subconsciously, that 
they are being taught the exact same material to the exact same standards. However, the technology 
still does not provide a smooth interface that provides the same immersive experience as face-to-face 
communication. There are also issues with motivating the students who are sitting alone in the 
classroom while the instructor is physically at the other campus.  

Students form joint teams of 6 – 7 team members that are not just international, but also 
multidisciplinary – Web and Mobile Computing (WMC) students work together with Computing and 
Information Technologies (CIT) and also, more recently, Human-Centered Computing (HCC) students. 
This creates a real need for the students to deal with the many issues of distributed teams, project 
coordination, and customers to give feedback through assessment of students projects. 

Each year students work on different projects and over the last four years we offered multiple projects 
randomly divided on teams – each team works on a single project, but about four teams on average 
work on any particular project, competing with each other. In order to assess projects, it is crucial to 
set the benchmark for assessment of their project work and learning outcomes. In this case, the 
classical way of student evaluation through exams and in-class work is not applicable due to project 
specifics. That’s why we introduced innovative assessment tools like writing intensive papers, project 
and user documentation, gate reviews, sponsor input, and at the end heavy dose of peer evaluations. 
This paper will describe this assessment factors in order to achieve better student experience and 
feedback. The key aspect, however, is that the course exposes our students to the typical projects, as 
well as the cultural and technical problems, that they will encounter in the workplace and it is important 
to assess that work in a comprehensive and innovative way. This is in sharp contrast to most other 
schools where this capstone work is purely hypothetical and the projects exist only on paper. 

Keywords: Gate reviews, writing intensive documentation, peer evaluation, sponsor feedback, 
capstone project.  

1 INTRODUCTION 
Our institution, with its international campuses in USA, Eastern Europe, and the Middle East, is setting 
a new level of in students capstone project that enables students from different cultures and time 
zones to work together on real projects in a controlled, academic setting, but in a manner that mirrors 
business and industry projects to a very significant degree. Our approach to Senior Development 
Project course as a capstone project for senior students was already introduced in [1]. In that work, we 
concluded that delivering technology-rich distance and collaborative courses that engage students in 
different team activities, as well as laboratory and in-class exercises, creates new challenges in 
communication not only between instructors and their students but also among the instructors and 
students themselves. In [2] we also concluded that the important role in the course is that students 
gain the experience of the real-life business environment and that they experience differences in 
culture and norms in all possible ways with the motto: even a negative experience with sponsors in a 
valuable experience at the student level. 

Our capstone course consists of two consecutive courses over one academic year and students in 
order to enroll second part need to successfully finish the first part of the project. 
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Three instructors are delivering this course jointly on three continents. Students form joint teams of 6 – 
7 team members that are not just international, but also multidisciplinary – Web and Mobile Computing 
(WMC) students work together with Computing and Information Technologies (CIT) and also, more 
recently, Human-Centered Computing (HCC) students. Generally, CIT students are responsible for 
system design and infrastructure development, WMC students for software development, and HCC 
students for user experience. Students work on projects that are industry-based, with sponsors 
located worldwide. This creates a real need for the students to deal with the many issues of distributed 
teams, project coordination, and customers [1]. 

2 METHODOLOGY 
In the first part (semester) of the senior level system development capstone project, students form 
project teams. Teams are assigned by the instructor. Actual team assignments are based, in part, on 
the results of a self-assessment survey each student take at first in-class meeting. Teams are required 
to be self-directed, selecting one member of the team to act as a project manager, technical lead, etc.  

After the forming phase, they work with project owners (sponsors) to define system requirements. 
Student teams are given considerable latitude in how they organize and conduct project work. Teams 
then create architectures and designs, and depending on the project, also may begin software 
development. At the half of the first semester requirements, elicitation and development practices 
introduced in prior coursework are reviewed, and additional methods and processes are introduced.  

In the second of the consecutive course, student teams complete development of their system project 
and package the software and documentation for deployment. Usability testing practices introduced in 
prior coursework are reviewed, and additional methods and processes are introduced. Teams present 
their developed system and discuss lessons learned at the completion of the course. Students 
continue their work on the project assigned during the first part of the course, focusing on design 
refinement, development, and deployment. At the end of the project, the sponsoring organization 
provides input into the project grade. 

2.1 Course organization 
This is a project-oriented course with no exams. There are regular team meetings required both in and 
outside of class and numerous presentations and status reports required as the project progresses. 

A project is assigned at the beginning of the first part of the course. This project is based on an actual 
industry need and involves the participation of a sponsoring organization. At the end of the project, the 
sponsoring organization provides input into the project grade. The project is loosely defined, requiring 
needs assessment, investigative work, and solution designing.  

As a specific objective (learning outcomes) of the course as an outcome of the work on the project, the 
successful student will be able to: 

1 Apply requirements elicitation methods in an extra-classroom environment. 
2 Architect an effective, user-centric solution 
3 Apply contemporary software development practices.  
4 Design and evaluate domain-sensitive end-user experiences. 
5 Apply contemporary software development practices  
6 Develop and deploy n-tier, integrated, user-centric computing systems 

2.2 Grading 
Grading is predefined and is consisted of multiple factors that are covering complete students work on 
the project. In the first part of the project overall grade is consisted of the components described in 
Table 1.  

Grading of the components Requirements lists, Use Cases, Project Charter, and Design 
Documentation is also based on the feedback that instructors receive from the sponsors and the 
stakeholders of the project. 
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Table 1. Grading components for the first part of the Senior Development Project course 

Component Percentage 

Self-Assessment – students self-assess their own skills regarding team lead and full stack 
development 

5% 

Team Contract – students act as a team of individual contractors, each with other obligations, 
that have come together to work on this project; as such, there is a need for a common 
understanding of how to proceed to work 

5% 

Requirements List – after speaking with the stakeholders, teams develop a complete list of 
requirements for the project, including functional, performance, and business requirements 

10% 

Use Cases – teams need to identify every function and describe what should happen and what 
might go wrong (and what to do about it) 

10% 

Project Charter – in this document students need to answer the following questions: 
• Purpose: Address “why” the project is being done and the expected business value. State 

the organization being supported by this project, the business problem being solved, and its 
priority. 

• Goals and Objectives: What will be accomplished? Concrete, measurable objectives need to 
be provided. 

• Success Criteria: What will dictate whether this project is successful? What specific results 
need to happen? 

• Project Context: How does this project relate to business goals? What political factors are in 
play? What similar, related projects are also going on? 

• Project Dependencies: What needs to happen in order for this project to be successful? Are 
there resources or other projects that are necessary? Students need to include staffing 
estimates and draw attention to any special skill sets. 

• Scope Specifications: Clearly specification of the scope of the project in all dimensions, e.g. 
organization, process, and systems. 

• Out-of-scope Specifications: What is not included? What are the aspects that are just on the 
“other side” of the scope boundary? 

• Assumptions: List of any assumptions that the project depends on including technological, 
personnel, and other resource considerations. 

• Constraints: What business conditions (schedule, budget, etc.) are limiting the options 
available to the students during project execution? 

• Schedule Milestones: List of major occurrences such as phase gates and review sessions. 
Students need to give ranges, not specific dates. 

• Risks: What can go wrong? What if it does go wrong, what the teams can do and what will 
the impact be? 

• Cost Estimates: What is the expected cost of the project? Students need to break the figures 
down as much as possible. 

• Stakeholders: List of everyone connected with the project and their relationships. 
• Communication: What communications will be issued during the project? Who will issue 

them? Who will receive them? Will responses be expected? 

20% 

Design Documentation – this includes delivering of Work Breakdown Structure (WBS), Gantt and 
Pert chart – students start with the major pieces and then keep breaking them down into smaller 
pieces until it can be confidently said that they know exactly what’s entailed and how long it will 
take, which presents inputs for WBS but also tasks, deliverables, and milestones in Gantt ant 
Pert chart 

20% 

Peer Review within the teams 20% 

Participation in class discussions 10% 

In the second part of the project overall grade is consisted of the components described in Table 2. 
Grading of the components Sponsor reports, Deployment plan, User Documentation, and System 
Documentation is also based on the feedback that instructors receive from the sponsors and the 
stakeholders of the project. Sponsors attend Final project presentation, ask questions about the 
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project and its implementation, usability, maintainability, and setup of the project and give crucial 
feedback for the final project grade.  

Table 2. Grading components for the second part of the Senior Development Project course 

Component Percentage 

Status Reports – there are two types of status reports – first is including Individual Status 
Reports of team members to team leaders where team members on a bi-weekly basis inform 
about their performance, accomplished and unaccomplished tasks and risk they are facing with; 
second is including Team Sponsor reports to the project sponsors where teams are reporting 
their time and budget allocation and are tracked regarding the previously submitted Gantt chart 

25% 

Documentation – this includes a Deployment Plan, User Documentation, and System 
Documentation 

15% 

Final Project Evaluation – the final result of the project evaluated by both instructors, sponsors 
and stakeholders, the process of evaluation is described in the next chapter 

30% 

Peer Review within the teams 20% 

Participation in class discussions 10% 

3 RESULTS 
Results of the project in four student generations (in four consecutive Academic years) that have 
undertaken this Senior Development Project courses can be analyzed through Final project evaluation 
and Gate Reviews that student teams need to accomplish. 

3.1 Final Project Evaluation 
Evaluation of the finished project is conducted jointly form course instructors and stakeholders. The 
stakeholders on the sponsor side of the project are divided into two sub-categories. The first category 
represents the sponsor’s team that is in charge of the technical perspective. The second category 
represents the user perspective of the project. Even though these sponsors are not directly part of a 
single organization, they are all motivated by the same goal. 

The individual responsibilities that have been proposed, and agreed upon with individual sponsor 
groups include the following [2]: 

• Technical team: 
o Discussing and demystifying any technical issues 
o Providing existing documentation. Evaluation of performances of the existing system 
o Mentoring regarding the implementation of the solution 
o Technical evaluation 
o Primary contact during development. 

• User experience team: 
o Evaluation of the features 
o Evaluation of the project presentation and usability 
o Demystifying actual use cases and business processes 
o Primary contact during project testing and evaluation. 

So far, no team failed Final Project Evaluation. In the first occurrence of the course, all the student 
teams were working on the same project and the winning solution was implemented as a complete 
hardware/software deliverable and deployed on the sponsor side. In the second generation, students 
were divided and half of the teams (four of them) were working on one project and the second half 
(other four) on the other project. Both projects had a winning solution and both of them were 
implemented on the sponsor side. In the third occurrence of the course, the number of students 
significantly increased, so they were divided to work on the three projects  (altogether 12 teams), two 
of them sponsored in the US and one in Croatia. However, that year on one of the projects sponsored 
in the US no team provided a satisfying solution for the sponsor – all student teams passed the 

1210



course, but none of the solutions was implemented, so this project was repeated the following year 
(just finished Academic year) and in the second iteration one team provided a satisfying solution which 
was implemented on the sponsor side. Also, this year we had four different projects (15 teams), two 
sponsored by the US sponsors, one from Croatian sponsors and one from the Germany sponsors, 
and again one US sponsor won’t deploy any of the solutions.  

3.2 Gate Reviews 
Also, teamwork is subject to Gate Reviews. There are four Gate Reviews (two in the first part of the 
project course and two in the second one) along with the project and they represent is a significant 
milestone for a project where a go vs. no-go decision is made. If the project has met the gate criteria 
and still looks viable, work can continue, if not, the project is canceled. Teamwork receives a pass, 
conditional pass, or fail assessment. If they meet all the criteria, they receive a “pass” and are allowed 
to continue their work. If they meet most but not all of the criteria, they receive a “conditional pass”. In 
such a case a team has 2 weeks to complete the rest of the criteria and have the work re-evaluated. 
At that time, they receive either a pass or a fail. If the team receive a “fail” at any point, those students 
fail the course and are required to repeat it next semester. 

For the first Gate Review, student teams need to accomplish the Requirements Traceability Matrix for 
tracking the requirements set by the sponsor. Second Gate Review includes developing wireframes 
for the project application. Teams need to review these wireframes with their sponsors. For the third 
Gate, review teams need to list all features and indicate their needs for testing before the 
implementation. Finally, the last Gate Review student teams need to demonstrate and prove that they 
have implemented the primary functionality for their project. 

4 CONCLUSIONS 
So far, no team failed the course, either on Gate Reviews or during the Final Project Evaluation, but 
the last occurrence of the course showed that vast majority of the teams received at least one 
“conditional pass” on Gate Reviews (which they turned into  a “pass” in the following two weeks), 
mostly because they were late with the deliverables needed for the specific review, showing that 
students time management and work balance is not good and needed to be improved for the next 
generations. 

It is shown [3] that at the beginning of the course during the requirements gathering, forming and 
brainstorming phase of the project, students still have no communication challenges and they are very 
enthusiastic about the future project work. But as shown by their peer reviews at the end of the course 
and referenced in [4], communication challenges still remain the biggest issue at the end when 
students give their feedback on the project and course. 

Overall, sponsors are satisfied with student results, of course, as always during the real projects, there 
are ups and downs, but at the end student teams are able to provide working solutions with primary 
functionalities that are sometimes not implemented due to the lack of something which would be a 
“killer application” or the “killer feature” for the project and there is space for improvement for us as 
instructors to work with the students from the next generation to develop these for the future sponsors. 
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