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ABSTRACT 
 
The capstone project in the Diploma in Multimedia and Infocomm Technology trains students 
to put their technical and soft skills into practice, through the development and presentation 
of their applications and solutions. This paper presents the design and implementation of a 
suite of comprehensive rubrics-based assessments for most aspects of the capstone project. 
This suite includes assessments of components such as project presentations and project 
report documentation. While it is common to assess projects using scoring guides and 
rubrics, the varied nature of the projects and the personalised nature of the supervision 
methods used, presents differing operational considerations of applying such rubrics in 
assessments. This paper also shares on the pre-implementation preparation, implementation 
planning and experiences, supporting IT application and tools, rubrics’ evolvement as well as 
feedback from faculty and students.  
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INTRODUCTION 
 
In their final year of studies, students from the Diploma of Multimedia and Infocomm 
Technology (DMIT) in School of Engineering (SEG), Nanyang Polytechnic (NYP) are 
required to complete a 12-week full-time capstone project. The capstone project enables 
students to put into practice the knowledge and skills that they have acquired from the 
course to develop real-life innovative solutions.  Project specifications range from industry or 
competitions’ requirements to lecturer or student-proposed projects. Industry projects are 
usually exacting in nature with well-crafted specifications while competition projects allows a 
greater degree of creativity and innovation. Lecturer-proposed projects are usually geared 
towards a specific technology area while allowing students some freedom in terms of 
application scenarios. We also encouraged students to propose their own projects as this 
would enhance their sense of project ownership. 
 
Students work closely under the mentorship and supervision of lecturers (also known as 
supervisors) in their project development. Most students are assigned to work on individual 
projects. Through the 12-week stint, in addition to acquiring technical knowhow, hard and 
soft skills for project development, project work also instils life-long learning skills to prepare 
students adequately for their entry into the workforce. Students also develop their project 
report writing and presentation skills.  
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Students are assessed on their attitude, technical product, project management, report 
writing and presentation skills. To ensure fair assessment as well as to guide and motivate 
the students towards a successful project outcome, we have defined a clear assessment 
process and developed a set of assessment rubrics. As mentioned by Gray [2], there are 
major challenges in such an endeavour. 
 
 
ASSESSMENT CRITERIA AND CDIO SYLLABUS 
 
The criteria used by the School for the assessment of the capstone project are shown in 
Table 1. Each criterion has an accompanying description to illustrate the focus area(s) of the 
assessment. 
 

Table 1. Assessment Criteria and Description 
 
Criteria Description 
Attitude Student should show interest and participate actively in the project. 

Student should show strong commitment and sense of responsibility. 
Initiative Student should look for means to solve problems diligently 
Knowledge Student should show that they understand the project well. Student 

should be able to apply relevant knowledge acquired in school and show 
competency in solving the problem. 

Product Student should design and implement a product/an application that 
meets specifications, is functional, reliable and practical 

Documentation Student’s project report should express ideas and concepts orderly, 
comprehensively and logically. Student should explain technical 
specifications and achievements clearly and comprehensively. 

Presentation Student’s presentation should have good flow, is relevant, 
comprehensive and clear. Student should use aids that are relevant and 
clear. Student should show a good command of language and manage 
his presentation time well. 

 
These criteria cover the major topics in the CDIO Syllabus v 2.0 [1], (refer to Table 2) 

 
Table 2. Mapping CDIO Syllabus to Assessment Criteria 

 
 CDIO Syllabus version 2.0* 

2.1 2.4 3.2 4.3 4.4 4.5 
Attitude       
Initiative       
Knowledge       
Product       
Documentation       
Presentation       
* Topics in CDIO Syllabus version 2.0 are as follows:  

2.1 Analytical Reasoning & Problem Solving 
2.4 Attitudes, Thoughts and Learning 
3.2 Communication 
4.3 Conceiving, Systems Engineering & Management 
4.4 Designing 
4.5 Implementing 
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The six criteria are assessed through three overarching components: product, presentation 
and report. Each assessment component covers two or more criteria. 
 
A panel of assessors conduct presentation assessments for the students at week 6 and 12 of 
the project schedule. Project supervisors are responsible for assessing the 
product/application and project documentation of their own students. 
 
Other than the descriptions given in Table 1, there were no further grading guidelines on the 
differentiation between an average, good or excellent project. While the existing guidelines 
do enable projects to be graded in a comprehensive manner, it does not adequately aid 
faculty and students in having a common and specific understanding of its requirement.  
 
The team thus set out to develop a set of rubrics, for the three assessment components, that 
is used to assess the students throughout the project duration. In this paper, we would be 
sharing on the rubrics that are used, namely, the presentation, the report and the technical 
assessment components. 
 
 
RUBRICS 
 
The objectives for the design and usage of the rubrics are firstly to ensure fair assessment 
across projects, students and faculty. In this respect, it would be desirable for students and 
faculty to share a common and clear understanding of a detailed set of scoring guidelines. 
Secondly, students’ attitude and motivation towards a better project outcome could be 
improved by a heightened awareness of their mid-project performance through a scoring 
sheet and faculty’s feedback.   
 
 
PRESENTATION ASSESSMENT  
 
A clear outcome of the project module is to develop students to become confident presenters. 
During the course of the capstone project, students will have at least three opportunities to 
present their projects to an audience. They are required to do two formal presentations to a 
panel of assessors. The presentation assessment rubrics were developed to enable the 
faculty to achieve a fair and consistent assessment.  The rubrics assess the students on their 
presentation skills as well as four other criteria: attitude, initiative, knowledge and product. 
This is achieved by assessing the students’ ability to articulate their achievements and 
technicality of their projects.  
 
Table 3 shows the mapping between the presentation assessment rubrics categories and the 
topics set out by CDIO syllabus version 2.0. The complete presentation assessment rubrics 
is shown in Figure 1. 
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Table 3. Mapping of the Presentation Assessment Rubrics to CDIO Syllabus 

 

Presentation Rubric Categories 
CDIO Syllabus version 2.0 

2.1 2.4 3.2 4.3 4.4 4.5 

Presentation 
Mechanics 

Delivery  ▲     

Question and Answer    ▲ ▲ ▲ 

Presentation 
Content 

Organisation  ▲     

Material (eg. illustrations, diagrams)  ▲     

Technical 
Competency 

Level of Technical Understanding  ▲     

Soundness of Design  ▲     

Initiative: Drive, Originality and Independence in Problem 
Solving 

▲  ▲ ▲ ▲ ▲ 

Scope Fulfilment ▲ ▲  ▲ ▲ ▲ 

 : Direct Assessment, ▲ : Indirect Assessment 
 

Figure 1. Assessment Result Sheet for Student 
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REPORT ASSESSMENT  
 
The report assessment component allows us to directly assess students on their project 
documentation, knowledge and attitude. Some level of initiative and product quality can also 
be assessed through the report assessment component. 
 
The resulting rubric, through developing the report assessment criteria, is a rubric that 
assesses students based on the six categories listed in Table 4. 
 
Table 4 shows a mapping between the assessment criteria we used to assess our students 
for their capstone project report and the topics set out by CDIO syllabus version 2.0. A key 
feature of this rubric is the inclusion of timeliness, to factor responsibility (attitude) as part of 
the assessment component.  
 
Figure 2 and Figure 3 shows the major categories and the minor categories that are 
assessed in a report respectively. 
 

Figure 2. Major Categories of Report Assessment Rubrics 
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Figure 3. Minor Categories of Report Assessment Rubrics  
 

 
 
 

Table 4. Mapping of the Report Assessment Rubric Categories to CDIO Syllabus 
 

Report Rubric Categories 
CDIO Syllabus version 2.0 

2.1 2.4 3.2 4.3 4.4 4.5 

Technical Writing: Level of Technical Understanding and 
Correctness in technical explanation 

 ▲  ▲ ▲ ▲ 

Writing Mechanics: Content, Conciseness and Coherence  ▲     

Spelling, Grammar and Punctuation  ▲     

Neatness and Formatting  ▲     

Timeliness       

Plagiarism       

 : Direct Assessment, ▲ : Indirect Assessment 
 
 

TECHNICAL ASSESSMENT  
 
The technical assessment component allows us to assess students on their technical 
knowledge and their ability to apply skills that they have learnt in previous semesters.  
 
Table 5 shows a mapping between the assessment criteria we used to assess our students 
for their technical competency and the topics set out by CDIO syllabus version 2.0.  
 
A non-negotiable outcome for the capstone project module was for students to stretch 
themselves and complete at least an implementation of a single module of a large system or 
concept demonstrator within the 12-week timeframe that was given. We also recognised that 
students are at different technical skill levels. As such, the complexity of the projects are 
tailored to the students and taken into consideration for the assessment. This results in a 
rubric as shown in Figure 4, with a complexity multiplier factor that is applied to the technical 
competency, project implementation and scope fulfilment categories designed to reward 
efforts put in by academically stronger students attempting projects that has high level of 
difficulty and the rest of the students for doing well in a simpler project. 
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Figure 4. Technical Assessment Rubrics 
 

 
 

Table 5. Mapping of the Report Assessment Rubric Categories to CDIO Syllabus 
 

Technical Rubric Categories 
CDIO Syllabus version 2.0 

2.1 2.4 3.2 4.3 4.4 4.5 

Technical 
Competency 

Level of Technical Understanding  ▲     

Aesthetics and Design  ▲     

Project 
Implementation 

Approach  ▲     

Implementation Specification  ▲     

Scope Fulfilment  ▲     

Initiative: Drive, originality & independence in problem solving ▲   ▲ ▲ ▲ 

 : Direct Assessment, ▲ : Indirect Assessment 
 
 
APPLYING RUBRICS 
 
We emphasise on awareness and understanding of the rubric for both faculty and students 
as an important part of the process in the application of the rubric. As mentioned in Boden [3], 
awareness and understanding can better equip the faculty with knowledge on where to focus 
their training effort for their students. Students too will have a better knowledge on the areas 
they should improve on. Finally, we also emphasise a consistent set of operating procedures 
to ensure all students are assessed as fairly as possible.  
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Raising Awareness and Understanding of Assessment Criteria 
 
Before mandating the use of the assessment rubrics, the team conducts briefings for all 
assessors. The assessors were brief on how to conduct the assessments and apply the 
rubrics to the assessment components. The team also provided samples to aid the 
assessors in scoring the rubrics. 
 
The team also conducted briefings for the students on the assessment criteria set out in the 
rubrics. The briefings are usually conducted one to two weeks before their assessment. The 
students are provided with samples that represent ‘good’/’excellent’ standard in their 
assessment component. In fact, the school houses ‘excellent’ standard projects in an 
exhibition room, accessible by both faculty and students. 
 
Continuous Feedback Process  
 
The students are provided continuous feedback on their progress from various channels. 
Aside from their supervisors, students are provided constant feedback by the panel of 
assessors. The main feedback and assessment schedule can be found in Table 6. 
 

Table 6. Major Assessment and Feedback 
 

Time Milestone Feedback Method / Assessment 

Week 2 Project Proposal Pitch 
Immediate feedback on the project objectives, scope 
and schedule 

Week 6 
Progress Update Presentation 

Immediate feedback on the students’ progress and 
application  
Feedback & Assessment through Report Assessment 
Rubrics 

Project Documentation Feedback through Report Assessment Rubrics 

Week 12 

Final Presentation 

Immediate feedback on the students’ performance 
and quality of work 
Feedback & Assessment through Report Assessment 
Rubrics 

Technical Documentation Report Assessment Rubrics 

End-Project Application/Product 
Delivery 

Technical Assessment Rubrics 

 
In Week 6, the presentation assessment rubrics are used to assess their progress update 
presentation. Within a week after their assessment, a copy of the rubric with the panel’s 
evaluation on their presentation is returned to the students and their supervisors. The scored 
rubrics, used as a form of feedback, aim to allow students to know where their strengths and 
areas for improvement are so that they may work on their presentation skills with their 
supervisors for the final presentation assessment held in Week 12.  
 
This feedback process has also improved the quality of the students’ presentations 
regardless of the projects they were working on. This can be seen in the improvement of 
average scores that students attained between their mid-term and final-term presentations as 
shown in Chart 1. 
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Students are required to submit a mid-semester project report during their presentation 
assessment. This report serves to enable them to consolidate and document their project 
specifications, initial design and progress thus far. In doing so, it also helps them to start their 
project documentation process and lessen the amount of effort to be expended at the end of 
the project. Additionally, the report rubrics are also used to give them an assessment on their 
project documentation. This mid-semester project report has proven to be useful and 
beneficial in practice.   
 

Chart 1. Average Presentation Scores attained by Students Categorised by Technology 
Group of their Projects 

 

 
 
 
OBSERVATIONS 
 
To ascertain the effectiveness of the presentation rubrics from both the students and faculty’s 
perspectives, we conducted surveys immediately after the release of the mid-term 
presentation assessment results. As for usage of the report and technical assessment 
rubrics, survey results will be available at the conference. 
 
Student Survey Results 
 
Table 7 shows the tabulated results of a survey on the usage of the presentation rubrics. The 
rating includes that of “Disagree” and “Strongly Disagree” but this is not shown in the table as 
there were no students with those feedbacks. The survey result generally shows that the 
rubrics do help the students to understand the assessment criteria and focus. Additionally, 
students generally agree that the rubrics help them to obtain specific feedback on their 
performance and progress.  
 
In the same survey, students also responded with encouraging comments towards how the 
rubrics have helped them as well as sharing on areas for improvement. These comments 
were shared with all faculty, to motivate them as well as to encourage them to spend time 
with their project students to debrief them on their performance through the rubrics. At the 
same time, it was also impressed upon assessors that students do appreciate and value their 
written comments.  
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Table 7. Survey Results on Presentation Rubrics 

 
Questions \ Ratings Strongly 

Agree 
Agree Neither 

Agree Nor 
Disagree 

The rubric helped me to understand what I am assessed on 
for my project 

13% 72% 15% 

The rubric gave me guidelines on what/how I should focus on 
for my project 

15% 72% 13% 

The mid-term feedback based on the rubrics helped me to 
identify my strengths and weaknesses 

20% 70% 10% 

I was able to better prepare myself for the final presentation 
based on the assessment rubrics scoring 

22% 43% 35% 

I feel that this set of rubrics is also applicable whenever I do a 
presentation on a project in the future 

20% 63% 17% 

 
Question 1: Share with us the one thing that you felt most strongly that the rubric has 
helped you with 

 
• Helps me to identify what I should focus on when presenting and areas that I need to 

improve on. 
• It encourages me to be better prepared for the final presentation. 
• Let me know where my weakness is so that I can improve on it :) 
• Enable us to set achievable goals 
• Give me more confidence in my project after knowing my performance  
• Helps me to enhance my project in the different ways that a project is assessed. 
• We can use it as a guide to understand what the assessors are looking for. 

 
Question 2: Share with us one item you felt that the rubric was lacking in 

 
• More comments from the assessors  
• The rubric would not be good enough, lecturers should spend slightly more time to 

guide and explain more about it to the students. 
• Further details in the results 
• Comments on where and how we can do better. 

 
Faculty Survey Results 
 
Faculty raised concerns about the assessment of projects with differing technical complexity 
with respect to the criteria on initiative and scope fulfilment. However, they also noted that 
when their students are acutely aware that they are being assessed on these criteria, their 
sense of innovation and work rate seems to improve.   
 
Another concern relates to the time spent in paper administration relating to the scoring 
results. This feedback is addressed through the development and usage of an assessment 
web application, which is described in the next section. 
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IT SUPPORT 
 
A web-based assessment application for the scoring of the capstone project via rubrics was 
designed and developed to support faculty, both in the mid and final project presentations. 
The faculty is able to input of scores for students under their charge directly during 
presentation. The application also provides the auto-generation of scores for the compilation 
of results as well as indicative assessment results for the students. The timely introduction of 
this application also helps to enable the acceptance and implementation of the rubrics-based 
project assessment. 
 

Figure 5. Assessor’s Scoring Page 
 

 
 
 
CONCLUSION 
 
The rubrics and its development and application process work together hand in hand for fair 
assessment of students in their capstone project. Additionally, it is also a tool for training and 
channelling feedback to students, enabling them to use their knowledge and skills from 
design to implementation of their capstone project. Judicious usage of the assessment result 
via the rubrics’ scoring sheet facilitates the faculty to impart and inculcate positive learning 
attitudes more effectively.  
 
The rubrics have served to highlight the capstone project’s assessment criteria and enable 
them to be the guiding posts for students to strive towards not just achieving good results but 
more importantly, to train them to acquire the course learning outcomes in the process.  
 
Over the next semester, the rubrics will be refined further to take into account feedback from 
the students and faculty. 
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