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MAPPING OF ABET REQUIREMENTS                                                         

THROUGH SENIOR DESIGN PROJECTS               

                                                                                                                                     

Abstract 

ABET's most current set of required Outcomes is highly logical and comprehensive (Criterion: 

3). In most cases, however, mapping all of these requirements in the earlier courses may pose 

considerable challenges to Engineering educators. The authors suggest that capstone projects 

may serve as highly viable candidates for alleviating the above concern. However, this should 

not be treated as an arbitrary process. It is necessary first to lay a solid foundation for the 

successful implementation of Senior Projects. The authors propose a promising and well-tested 

model for conducting Senior Design Projects. Details of the 33 timed steps of the proposed 

model are summarized in a single table. They share their tested recommendations for the 

formation of Senior Project Teams and how to increase their chances for optimal performance. 

They have identified and organized the broad resources that may become available for 

conducting assessments. They present how, through well-timed interventions, such resources 

may effectively map into select Outcomes. They share the method of assessment and mapping 

adopted in their program. To illustrate the potency of the proposed approach, the authors present 

a condensed summary and analysis of the data of one such survey. The results are based on data 

on Forty (40)+ distinct Senior Projects in the past three iterations. The analysis of the data 

reflects on the degree of success in effectiveness of this suggested mapping. Additional samples 

of surveys are included in the appendices. 

                                                                                                                                                 

Introduction 

Engineering education is constantly evolving to meet the changing needs of students. As one 

would expect, many of these changes are initiated and paced by the radical advances in 

technology. In addition, however, engineering education must also consider those subtle changes 

occurring in the social system, the changes in the needs and wants of the "end-user" (consumer), 

and the changing needs and desires of the engineering professionals. These variables place 

fundamental constraints on the continued development of the engineering education program, 

specifically on the engineering design element [1].  

 

Primary expectations from a Senior Design Project is defined by ABET with an emphasis on 

product, process, and professionalism. In principle, the requirements for a senior design project 

should include the development of student creativity, use of open-ended problems, development, 

and use of design methodology, formulation of design problems, alternative solutions, and 

detailed system description. Constraints such as economic factors, safety, reliability, ethics, and 

social impact should also be included [2]. Goldberg [3] presents a strong argument that due to its 

culminating nature, the senior design project course is probably the most significant experience 

of the undergraduate engineering students. 

 



The Vision 2030 [4] task force used the ASME Global Summit and NAE Grand Challenges as a 

starting point to further define the areas where mechanical engineers can provide leadership in 

developing innovative and sustainable solutions to these challenges. The areas are broadly 

organized into sustainable engineering, energy, and human health [4]. Regarding the integration 

of the "Professional Experience" into the "Design (and Innovation) process, the 2030 Vision task 

force recommends: 

To strengthen the ‘professional experience’ component of the students’ skill set, a 

significant portion of the curriculum needs to be dedicated to such activities. In this case, 

the ME curriculum should contain a design/build spine in which there would be a 

semester long design course in each of the freshmen, sophomore, and junior years, and a 

two semester year long senior capstone design course. In this design/build sequence, 

important elements of professional practice such as problem solving, design, teamwork, 

and communication would be introduced, and then reinforced in subsequent courses in 

the spine. Professional skills such as problem solving, teamwork, leadership, 

entrepreneurship, innovation, and project management would be central features of the 

design spine. The ‘problem solving’ skills area also incorporates problem formulation 

and judgment. Rather than propose a course in ‘leadership’, or a course in ‘innovation’, 

we think that these skills should be learned in the context of a structured approach to 

problem solving - problem formulation, problem analysis, and solution. The ‘Grand 

Challenges’ can be incorporated as elements into the early design courses to help 

provide a context and engineering background for students as they take the science and 

mathematics analysis courses. This also aids in indicating to students the areas where 

mechanical engineers are needed to provide leadership in the development of innovative 

and sustainable solutions to these challenges [4]. 

 

Gilbuena, et al. [5] point out the unique framework of the capstone projects through which many 

possibilities are available: 

“We argue that capstone projects can enculturate students in both disciplinary and 

industry communities of practice. Educators must identify the differences in the shared 

repertoire of these communities and frame curricular content and activities 

accordingly.” 

Wherever possible, curriculum developers and instructors should employ an integrative 

approach where students can connect their use of professional skills directly to their 

technical work and the engineering objectives they pursue [5]. 

 

At this stage, we may clearly observe that when it comes to: a) integration of the professional 

component into the design and innovation process as well as b) strong consideration and 

incorporation of realistic constraints and standards, recommendations of ASME, ABET, and the 

engineering education community are very much in unison.  

                                  



Our primary goal in this presentation is multi-fold, as described below: 

1. To share a promising model for implementation of Engineering Senior Projects,  

2. To show how this model provides multiple platforms for conducting assessments, 

3. Share what we have identified as potential areas for conducting such assessments, 

4. Provide sample surveys (for such assessments) that have been configured to map into 

select ABET requirements, and  

5. Share the promising results of such sample surveys and suggested mappings. 

 

ABET and Student Outcomes                                                                                                           

Primarily, ABET provides guidelines and roadmaps that enable the engineering education 

community to align its goals and strategies toward delivering the needs and preferences of 

industry, society, and the entire globe. The agency states that: 

ABET accreditation assures the confidence that a collegiate program has met the standards 

essential to prepare graduates to enter critical STEM fields in the global workforce. Graduates 

from an ABET-accredited program have a solid educational foundation. They are capable of 

leading the way in innovation, emerging technologies, and anticipating the welfare and safety 

needs of the public [6]. 

Student outcomes [6] describe what students are expected to know and be able to do by 

graduation. These relate to the knowledge, skills, and behaviors students acquire as they progress 

through the program. Without any interpretations, we list a summary of the most recent (ABET) 

Student Outcomes in Table (1) for reference. 

TABLE 1:  ABET Criterion 3 --- Student Outcomes  

 

# Description of the Outcome 

1 An ability to identify, formulate, and solve complex engineering problems by applying 

principles of engineering, science, and mathematics 

2 An ability to apply engineering design to produce solutions that meet specified needs with 

consideration of public health, safety, and welfare, as well as global, cultural, social, 

environmental, and economic factors 

3 An ability to communicate effectively with a range of audiences 

4 an ability to recognize ethical and professional responsibilities in engineering situations and 

make informed judgments, which must consider the impact of engineering solutions in 

global, economic, environmental, and societal contexts 

5 An ability to function effectively on a team whose members together provide leadership, 

create a collaborative and inclusive environment, establish goals, plan tasks, and meet 

objectives 

6 An ability to develop and conduct appropriate experimentation, analyze and interpret data, 

and use engineering judgment to draw conclusions 

7 An ability to acquire and apply new knowledge as needed, using appropriate learning 

strategies 

                               



A Solid Foundation for Implementation of Senior Design Projects 

In 2012, the authors (who have collaboratively served as Senior Project Coordinators in their 

program) proposed a promising approach for better implementation of capstone Senior Design 

Projects [2]. We benchmarked against a considerable number of our sister institutions and 

aspirant programs. The presented model was based on several iterations over 11-12 years, 

leading to a reasonably balanced and practical approach. With another ten years of additional 

monitoring of 100+ Senior projects and Beta-testing, we invite you to examine a more refined 

and well-tested model and approach.  

 

Table (2), a central piece in this work, shows a suggested model comprised of 33 sequential and 

synchronized steps for the formation of teams, implementation, and successful completion of 

Senior Projects. This is achieved through a series of continuously monitored tasks and reporting 

activities. Although not very broad, the industrial and consulting backgrounds of the two 

coordinators have enabled them to better simulate a real-world design and manufacturing-based 

environment. Consultation with members of our Industrial/External Advisory Council (IAC) has 

led to further calibration of this characteristic of the model. 

 

As in the 2012 model, it proposes the early engagement of students in the process. As listed and 

described in Table (2), all rising Seniors are required to actively participate in fulfilling the first 

seven (7) steps of the process. Inviting the Rising Seniors to the Final Design Presentations of 

both SP-I and SP-II paves the road to a better understanding of the level of expectations and 

commitments in their near future culminating experience. On many occasions, in their Junior 

year, they choose to volunteer their time to projects they are interested in and gain valuable 

experience.  

 

The model should prove particularly useful for programs that require a two-semester-long 

culminating Senior Design experience. Although it has been synthesized for a Mechanical 

Engineering program, it should be readily customizable for other sister programs with minimal 

effort and consumption of time. 

 

To help engineering students gain fluency in professional skills, Shuman et al. (2005) advocated 

a new engineering education paradigm with the words of John Prados (1997), who said this new 

paradigm should be "built around active, project-based learning; horizontal and vertical 

integration of subject matter; mathematical and scientific concepts in the context of application; 

close interaction with industry; broad use of information technology; and a faculty devoted to 

developing emerging professionals as mentors and coaches rather than all-knowing dispensers 

of information" (Shuman et al., 2005) [5].  

 

A close examination of the proposed model should reveal its complete alignment and compliance 

with the recommendations of ASME, ABET, and the Engineering Education Community. 



TABLE 2:  Process of Formation of Senior Project Teams, the Milestones, Reporting, and Presentations 

* Students may come up with their own proposal for a Senior Project and seek Faculty Sponsorship                                                  
** I.A.C.: Industrial Advisory Council 

Step 
# 

Description of the Steps and the Activities Week 
# 

Task and   
Period 

1 Information Session on Senior Projects (SPs) Presented to Rising Seniors 7 

F
o

rm
a

ti
o

n
 o

f 
 S

P
  
T

e
a

m
s
  
 

J
u

n
io

r 
 2

n
d
 S

e
m

e
s
te

r 

2 Faculty and the Department Make the Detailed Descriptions, Requirements, and 

Professional Expectations of all SPs Available to the Students* 

6, 7,  

& 8 

3 Students Apply for their Top 2/3 Choices (of available/listed SPs) 10 

4 Advisors Interview the Potential Members and Assemble the SP-Teams 11 

5 The Expectations for each Project are Established and the Contracts Signed 11-12 

6 Schedule of Weekly Activities, Meetings, the Preliminary Gantt Chart, and a 

Designated Project Website Created 

13-  
    14 

7 Summer Research and the Potential Activities Discussed and Planned 14-15 

8 Proposals Presented to the Entire (Departmental) Faculty and Peers 2  
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9 Work on the Preliminary Design Starts and Continues for 6 – 8 Weeks 1-8 

10 Log Books Reviewed & Critiqued on the 3rd Week (for Good Format & Practices) 3 

11 Interim Designs are Presented to the Faculty and the Entire Class 9-10 

12 Preliminary Budget Requests are Generated & Submitted to the SP-Coordinator 10-11 

13 Budget Allocation Finalized and Shared with All Teams and Advisors 11 

14 Design Decisions and Matrices Produced and Final Designs Conceived                          

  (with Consideration of Realistic Considerations, DFM, Man Power, etc.) 

11-  
    12 

 15 Working Drawings Generated by each Team 8-11 

16 Working Drawings Reviewed by the corresponding Project Advisor(s) 9-12 

17 Working Drawings Critiqued by the Manufacturing Supervisor(s) 12-13 

18 Materials and Components Ordered 11-14 

19 Final Design Presented to the Faculty, Peers, and the Rising Seniors 14 

20 Design Report (for SP-I) and the Individual Log-Books Submitted to the Faculty 

Advisor for Evaluation, Critique, and Assessment 

14-  
    15 

21 Team Members Conduct a Peer Evaluation 15 

22 Registration into Competitions or Conferences Completed and Travel, Lodging, 

and Transport Arrangements Made 

10-  
    15 

23 Teams Make Plans for Taking Advantage of the Semester Break 11-15 

24 Teams Finalize Purchases and Crate a Conflict-Free Schedule for Manufacture 1 
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r 25 Teams Present their Progress since the Last Presentation (9-10 weeks ago) 2-3 

26 Teams Self-Assess, Intensify/re-plan Activities, and Complete their Prototypes 3-10 

27 Teams Start Testing, Debugging, and Improving their Prototypes 8-12 

28 Advisors Decide if the Products are Competition-Ready or Not 13 

29 Final Design Presented to the Faculty, Peers, the Rising Seniors, and I.A.C.** 14 

30 Teams Make Posters of their Projects and Showcase their Achievements 

 (and Prototypes) in the Celebration of Student Achievements (COSA) Day 

13/      
    14 

31 Along with the Log-Books, the completed Final (SP-II) Design Report is 

Submitted to the Faculty Advisor(s) for Evaluation and assessment 

14 

32 Team Members Make a Final Peer Evaluation 15 

      

33 

All Students Complete an Anonymous Mandatory Comprehensive Survey on 

their Overall Experience with their Senior Projects: SP-Satisfaction Survey 

         

15 



The Instrumental Roles of the Senior Professional and Senior Project Seminars                                    

It would be highly unlikely to implement the 33 steps displayed in Table (2) without the 

concurrent support and reinforcements of two Seminar courses.  

These are a) The Senior Professional Seminar and b) The Senior Project Seminar. The former 

meets in the Fall semester (only) for 50-minutes per week. It covers a broad range of topics, 

including Engineering Ethics, Professional Preparations, and Expectations, Respect for the 

Environment and Practice of Green Engineering, and Continued Professional Growth. The latter 

(meeting for 50 minutes per week, both in Fall and Spring semesters) is in concert with the 

requirements and the steps listed in the table. It provides detailed information and guidance on 

successfully delivering and fulfilling the steps required for senior project tasks at hand. 

"Information Sessions" of these two seminars have proven to play a vital role in the effective 

implementation of the necessary steps in the sequence. 

Creation of Senior Projects and Formation of Optimal Teams                                                    

Implementation of the recommended 33 steps starts with inviting all the Rising Seniors to a 

"Mandatory Information Session about Senior Projects" (Step #1/33). 

Perhaps the two most important parameters in the successful implementation of Senior Projects 

are the Performance Requirements of the established projects and the optimal assembly of the 

teams. The symbiotic relationship between these two players may not be overemphasized. And 

while most of the 33 steps in the process are (relatively) intuitive and quite doable, these two 

parameters require both art/experience and dedication. 

Whether a generic, Industry-based, or an ASME/SAE/IEEE-sponsored national/international 

competition project, the project constraints and requirements must be well balanced and 

expectations set at appropriate levels for the target audience. Both the background and the high 

dedication level of the faculty advisor(s) have to be in place. To enhance the chances of success, 

we offer a condensed summary of our recommendations in Table (3). 

An optimal assembly (of the teams) is not necessarily a team comprised of academically high-

performing individuals. According to Carl Smith [7], "Base groups are long-term, heterogeneous 

cooperative learning groups with stable membership whose primary responsibility is to provide 

each student the support, encouragement, and assistance he or she needs to make academic 

progress". This is the transformation process that changes a group of individuals into a fully 

functioning, cohesive group [8]. 

In 1965, Bruce Tuckman [9] published his "Forming, Storming, Norming, and Performing" team 

development model. This elegant model has served as the basis for a host of similar models that 

have been developed in the almost six decades since its original publication. The Forming, 

Storming, Norming, and Performing stages of team development form a basis for understanding 

the team developmental process. A team must identify which stage they are in and manage the 

transition from one stage to another adeptly [8].  

All individuals in a team are held accountable for the overall team performance. To learn that 

they will either all swim or all sink. While helping team members is encouraged, they are not 

allowed to hitchhike through others. 



TABLE 3:   Suggestions for Improving the Chances of Success for a Team-Based Project 

 

Suggestions for Advisors to successfully Implement Senior Projects 

1. Plan a comprehensive first meeting, reviewing all objectives, rules and regulations and 

logistical issues related to the project. 

2. Review the role of each member as an individual contributor and make it clear that the 

success of the team depends on the performance and dedication level of each of the 

members.  Swim Together or Sink Together. 

3. Provide sources of information for conducting research and obtaining related literature. 

4. Inform the new team about the existing network of support for obtaining financial and 

professional assistance and sponsorship. 

5. Discuss the synergistic nature of the design and team work activities and provide examples 

of success and failure using prior experiences, etc. 

6. Set up a regular weekly time for group meetings that is compatible with every member's 

schedule and emphasize on the importance of participation of all members. 

7. Make them aware that a later change of design in one of the components/subsystems of the 

product may create a "Domino Effect" on many other components/subsystems. 

8. Have the entire team work with the project manager to generate a Gantt chart and a Critical 

Path Network. 

9. Have all members provide a progress report on weekly-basis and discuss/brainstorm the 

potential solutions for the newly encountered/unforeseen problems. 

10. Encourage members to finalize a (seemingly) flawless and promising design before they start 

fabrication. 

11. Encourage/require the team to test the functionality/practicality of their proposed designs 

by computer simulations and actual prototyping. 

12. Establish ample hours for the project, and make yourself available for all team members. 

13. Have the entire team make a presentation to previous year team members and all involved 

supporting individuals/collaborating advisors at critical stages of the project. 

14. Encourage the previous year team members to provide support and advice for the 

inexperienced team. 

15. Establish a rewarding and appreciation system for all the parties involved. 

To better monitor their contributions, the team members must complete "The Group Activities 

Evaluation Form/Peer Evaluation Form" at the end of both SP-I and SP-II activities.  This form 

is included in the Appendices as well. 

To simulate an industrial climate, the selection of team members will be made after the advisor 

completes interviewing (the initially qualified) applicants (Steps 2 and 3 /33). If not familiar with 

the applicants' academic background, the proposal form (included in the Appendices) would help 

the process. Again, for this stage, we present a condensed summary of our recommendations in 

Table (4). Laguette's work on selecting teams for Capstone projects should be a good 

complement to what we have offered here [10].  



TABLE 4:   Suggestions for Planning the Project 

Planning the  Project - Team Formation and Setting the Expectations 

 

 

1. 

                                                                                                                                                     

Evaluate the feasibility of conducting the project with regard to its required finances, 

human resources, equipment, facilities, deadline for completion, etc. 

 

If not financially feasible, consider offering the “High-Cost” Legacy/Perennial Projects on 

an Alternating/ Biennial Basis. 

       

2. 

                                                                                                                                                        

Recruit members that their interpersonal and intellectual skills complement each other. 

     

3. 

                                                                                                                                                            

Set realistic expectations and challenge each member at a level that s/he may succeed. 

         

4. 

                                                                                                                                                              

Prepare a preliminary timetable for major activities involved in the project. 

         

5. 

                                                                                                                                                   

Establish a clear grading policy consistent with project’s objectives and its requirements.  

 

 

Mapping of the Selected Outcomes                                                                                                            

Among many sound recommendations of the ASME Vision 2030 task force, perhaps, the 

following is the most important one: 

As we 'create the future for mechanical engineering education, we can not be 

prescriptive, with a 'one size fits all' template. We recognize that every ME department 

has to align their curricula with their overall institutional mission, whether it is a large 

land grant institution or a small private college. Therefore, the most important 

consideration in our recommendations is 'flexibility'. This consideration respects 

differences in institutional missions, the breadth of the mechanical engineering 

discipline, and accommodates the changing nature of engineering practice [4].  

So, it is important to note that we are in no way "prescriptive". Nor suggesting or implying that 

the "Assessment of Outcomes" may be limited or reduced to resources available in the spectrum 

of the activities in Capstone Senior Projects. Even if the model proves to be a rather 

comprehensive one, without prior preparations and "Continuous Improvements" on all aspects of 

the program, it will prove deficient throughout the four (4) years. This would be particularly 

evident in the assessment and the fine-tuning of the sequential progression/gains in both the 

design and the professional skill sets.  

With this in mind, and for better viewing our choices, we first present a rather condensed 

description of the assessment process at our program.  

 



In our case, we assess both laterally and vertically. Through extended retreats and multiple 

iterations and revisions, we have established the following method and approach for the 

assessment of outcomes: 

1. Examine the suitability of every engineering-based course as a candidate for the 

"better" mapping of (any of the seven) outcomes. The courses are selected based on the 

High (H) and Medium (M) content contribution to a particular student outcome, 

2. For every one of these courses, we have assigned a faculty (who usually conducts the 

course/laboratory),  

3. The faculty create an End of the Semester report that examines the degree of success in 

achieving the objectives of every course (in number-1 above),  

4. Each of these courses is assessed once every two years, 

5. The results for each course are delivered to a central (electronic) depository, 

6. At our retreats, the faculty share the details of their findings with the rest of the group, 

7. If not satisfactory, we identify the problem(s) source and look for a change of strategy 

and remedies to correct/resolve the issue. 

Tables (5) and (6) show the core and elective courses selected for the assessment and the 

frequencies of their examination in the Mechanical Engineering Program at TCNJ.  

TABLE 5: Core and elective courses used in the assessment process 

With the revised ABET outcomes and the new additional requirements, we realized that it would 

be difficult to assess specific outcomes (such as S.O.s number 5 and number 7). So, we did 

further formalize the process of implementation of the Senior Projects so that: a) we may create 

additional avenues for conducting assessments, and b) such avenues would legitimately map into 

the examination of the new outcomes.  

Core courses: Elective Courses: 

ENG98: Fundamentals of Engineering Review 

ENG99: Senior Professional Seminar 

ENG 232: Manufacturing Processes 

MEC 263: Mechanical Engineering Laboratory I 

MEC 311: Mechanical Design Analysis 

MEC 321: Numerical Analysis 

MEC 361: Fluid Mechanics 

MEC 371: Thermodynamics II 

MEC 411: Heat Transfer 

MEC 433: Mechanical Engineering Laboratory III 

MEC 460: Finite Element Analysis in Mechanical Design 

MEC 463: Mechanical Engineering Laboratory IV 

MEC 495/496: Senior Project I & II 

MEC 381: Introduction to Mechatronics 

MEC 421: Kinematics & Mechanisms 

MEC 431: Mechanical Design Analysis II  

MEC 451: Heating, Ventilating & Air Conditioning 

MEC 461: Thermal Systems Design 

MEC 470: Special topics 

MEC 471: Compressible Fluid Mechanics 

MEC 481: Advanced Strength of Materials 

MEC 483: Robotics 



TABLE 6: Two-year cycle of course review in the ME program at TCNJ   

                                                                                                                                                                                               

 

With reference to the 33 steps [listed in Table (2)], we created survey instruments listed in Table 

(7) below. Although the rich resources identified in the foundation of the new model of 

implementation of the Senior Projects would enable us to examine all of the (ABET) S.O.s, we 

did not think we should resort to this resource only. Nor did we think it would be necessary to 

assess all S.O.s through this sole resource. We concluded that it might be more suitable to 

concentrate on using the Capstone Projects (as one of the several available platforms) for 

addressing S.O.s number: 2, 3, 5, and 7 (only). However, the addition of this particular resource 

has provided a level of comfort that otherwise may have proven problematic.  

2-Year Cycle of 

COURSE REVIEW in the ME PROGRAM 

Cycle of Review Year 1 Year 2 

 

Course 

Fall 2019 

   Fall 2021 

      Fall 2023 

Spring 2020 

   Spring 2022 

      Spring 2024 

Fall 2020 

   Fall 2022 

      Fall 2024 

Spring 2021 

   Spring 2023 

      Spring 2025 

ENG 232 [2]  

MEC 321 [8]  

MEC 460 [1, 2, 8]  

FALL RETREAT 

 Fundamentals, 

  Modern Tools, and 

   Engineering Math.                                                         

SOs Assessed: 1, 2, 8 

   

MEC 311 [1, 2] 

MEC 263 [3, 6] 

MEC 463 [3, 6] 

 

All offered electives  

 SPRING RETREAT 

Solid Mechanics Courses    

 and 

  Associated Laboratories           

SOs Assessed: 1, 2, 3, 6 

  

ENG 98 [4] 

ENG 099 [4, 7] 

MEC 495/496                                        

                    [2, 3, 5, 7] 

  

All offered electives 

  FALL RETREAT 

Engineering Economics, 

 Ethics, and 

   Senior Design Project 

SOs Assessed:                                               

                  2, 3, 4, 5, 7 

 

MEC 371 [1, 2] 

MEC 411 [1, 8] 

MEC 433 [3, 6] 

MEC 361 [1] 

 

All offered electives 

   SPRING RETREAT 

Thermo-Fluids Courses    

 and 

  Associated Laboratories 

SOs Assessed:                                 

      1, 2, 3, [4], 6, [7] 



TABLE 7:  Senior Project Surveys and Tools Utilized in the Assessment and the Mapping Process  

                                                                                                                                                                       

As a sample and for illustration of the potency of the proposed process, here we present the 

application of the Final SP-Satisfaction Survey. Table (8) provides a detailed summary of the 

data collected throughout three (3) Academic Years. The ratings fluctuate between 80 to 90% in 

"all" of the selected Student Outcomes. The promising results are based on the activities through 

over 40 different Senior Project groups. Ninety-nine (99) out of the 100 (available) students 

participated in this survey.  

 

 

 

 
# 

 
Survey for / 

Evaluation of: 

Conducted by: Outcome #                  
Mapped Into 

Students S.P.                
Coord. 

Faculty 
Advisor 

All Departmental 
Faculty 

1 2 3 4 5 6 7 

1 Proposal 

Presentation 
 

 √ 

 

√ √   √ 

 
    

2 Log-Books 

 
  √        √ 

3 Interim Design 

Presentation 
 

 √ 

 

√ 

 

√ 

 
  √ 

 
    

4 Senior Project – I 

Presentation 
 

 √ 

 

√ 

 

√ 

 
  √ 

 
    

5 Senior Project – I 

Design Report 
 

  √ 

 
  √ 

 

√ 

 
 √ 

 
 √ 

 

6 Peer Evaluation                     
for SP-I 

 

√ 

 

       √ 

 

  

7 Progress Report 
 

√      √  √   

8 Realistic Constraints 
and Standards 

 

 √ 

 

   √ √ √    

9 Senior Project – II 
Presentation 

 

 √ 

 

√ 

 

√ 

 

  √ 

 

    

10 Senior Project – II 

Design Report 
 

  √ 

 

  √ 

 

√ 

 
 √ 

 
 √ 

 

11 Peer Evaluation                     
for SP-II 

 

√ 

 

√ 

 

√ 

 

     √ 

 

  

12 Final SP-

Satisfaction Survey 
 

√ 

 

√ 

 

  √ 

 
√ 

 
√ 

 
√ √ 

 
√ √ 



TABLE 8:  Summary of the Senior Project Satisfaction Survey for over 40 Different Projects 



Summary                                                                                                                                                            

We have proposed a model for implementing Engineering Senior Projects that serve as a multi-

level platform allowing for launching surveys that may measure the level of success in achieving 

the goals of engineering programs.  

The 33 steps described for implementing the proposed model should enable the interested 

colleagues to examine its potential adoption for their programs. The model has been created 

through three (3) decades of iterations and improvements. Although the model has been 

synthesized for a Mechanical Engineering program, it should be readily customizable for other 

sister programs with minimal effort and consumption of time.  

ASME and ABET have converging statements regarding the integration of Professional 

Experience with Design and Innovation. A close examination of the proposed model should 

reveal its complete alignment and compliance with the recommendations of these leading 

authorities.  

A good number of the activities embedded in the proposed sequence of implementation serve as 

legitimate candidates for conducting clear and practical assessments. There are ample avenues to 

explore and choose from. These may be a mixture of both quantitative and qualitative methods of 

assessment. A sample of clear mapping (of ABET SOs,) is presented. A summary of the 

promising results of surveys conducted over 40 different Senior Projects at three iterations is 

provided. In the Appendices, in addition to a comprehensive proposal form, we have included 

ample samples of guidelines provided (to the SP-students) and surveys conducted at particular 

intervals/for relevant activities.  

Should the paper be well-received, the authors would eagerly conduct a workshop for sharing the 

full spectrum of the details embedded in the proposed model and process. 

Conclusion                                                                                                                                          

Through a balanced, comprehensive, and well-tested model for Undergraduate Engineering 

Senior Projects implementation, many legitimate assessment avenues would become available. 

However, while the Senior Project experience and process provide some rather unique 

opportunities, this should not be the only source for conducting such assessments.  

The quality, type, and balanced scope of the Senior Projects and the process of the formation of 

the teams are instrumental in their successful implementation and completion. The control and 

proper creation of this symbiotic relationship are critical factors in the process.  

There should be no prescriptive processes if we understand that every program is unique. The 

accreditation agency-ABET and ASME, are quite aware of this broad spectrum of program sizes, 

attributes, and limitations. They provide guidance and roadmaps that help enhance engineering 

education leading to a more prepared engineering workforce.  



Acknowledgments  
The authors wish to acknowledge the inputs received from the faculty of the mechanical 

engineering department of their affiliation. 

 

 

Bibliography 

 

[1] B. Sepahpour and N. Asper, “A Promising Model for Integrating Design in Undergraduate 

Engineering Curriculum”: Proceeding of ASEE 2001 National Conference, Albuquerque, NM, June 2001.    

                                                                                                                                                                                                  

[2] M. Paliwal and B. Sepahpour,  “A Revised Approach for Better Implementation of Capstone Senior 

Design Projects”: Proceedings of ASEE 2012 National Conference, San Antonio, TX, June 2012. 

 

[3] J.R. Goldberg, Capstone design courses producing industry-ready biomedical engineers, CA : 

Morgan & Claypool Publishers, 2007. 

 

[4] ASME Vision 2030: “Creating the Future of Mechanical Engineering Education, Phase 1 Report”: 

ASME Center for Education Task Force, December 15, 2010. 

 

[5] D.M. Gilbuena, B.U. Sherrett, E.S. Gummer, A.B. Champagne, and M.D. Koretsky, “Feedback on 

Professional Skills as Enculturation into Communities of Practice”: Journal of Engineering Education, 

Vol 104 No. 1, pp. 7-34, Jan. 2015. 

 

[6] Criterion 3: Student Outcomes – ABET 2018 Criteria   

 

[7] C.A. Smith, “Effective Teamwork for Engineering Classrooms”: Workshop proceedings,                              

Re-Engineering Engineering Education, Rensselaer Polytechnic Institute, 1995. 

 

[8] N. Asper and B. Sepahpour, “Utilizing Team Building Skills in Engineering Projects”: Proceedings of 

ASEE 2003 National Conference, Nashville, TN, June 2003. 

 

[9] B.W. Tuckman, “Development Sequence of Small Groups”,: Psychological Bulletin, 1965, Vol. 63, 

No.6, 384-399. 

 

[10] S. Laguette, G., “Development of High Performance Capstone Project Teams and the Selection 

Process”, Colorado : Capstone Design Conference, 2010. 

 

 

 

 

 

 

 



 

Appendices 

 

 

 

 

 

                                                                                                                                                                           

The following Appendices provide: 

A) Samples of the guidelines for better implementation of the Senior Projects and 

B) Samples of Surveys for collection of data and mapping into the Outcomes 

      

Designation 

                                                                                                                                                           

Description 

# of Pages 

(shown Here) 

Original            

# of Pages 

                          

A 

                                                                                        

List of the AY 2021-22 Senior Design Projects 

and a sample of the schedule of Presentations 

                                 

1 

                             

2 

                        

B 

                                                                                       

The Proposal Form for Applying to a Senior 

Design Project 

                                                                                

3 

                             

6 

                          

C 

                                                                                    

Peer Evaluation of Professional Responsibilities 

                               

1 

                             

1 

D A Sample of the Rubrics and Surveys used in the   

Assessment of the Quality of the Presentations 

1 1 

E Evaluation of the Written Senior Project 

Reports and the Selected Outcomes for Mapping 

1 2 

F Guidelines for the Contents and Format of Final 

Design Presentations 

2 4 

G Evaluation of the Progress on Senior Projects                              

………     …(since the last presentation) 

1 1 

H Senior Project Satisfaction Survey – Blank Form 1 1 



Appendix - A                                                                                                                                                   

List of the AY 2021-22 Senior Projects and a sample of the schedule of Presentations 

 

 

 

 

 

 

 

 

 

 



Appendix-B                                                                                                                                                  
The Proposal Form for Applying to a Senior Design Project  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



Appendix-B --- Cont. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix-B --- Cont. 

 
 



 Appendix-C                                                                                                                                                                

Peer Evaluation of Professional Responsibilities 



Appendix-D                                                                                                                                                                   

A Sample of the Rubrics and Surveys used in the Assessment of the Quality of the 

Presentations 



Appendix-E                                                                                                                                          

Evaluation of the Written Senior Project Reports and the Selected Outcomes for Mapping  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



Appendix-F                                                                                                                                                                                                                                          

Guidelines for the Contents and Format of Final Design Presentations 



Appendix-F--- Cont. 



Appendix-G                                                                                                                                                                                                                 

Evaluation of the Progress on Senior Project (since the last presentation) 



Appendix-H                                                                                                                                                           
Senior Project Satisfaction Survey – Blank Form 


