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Explanations of Introduce, Teach,  Apply 
Introduce: 
• Touch on or briefly expose the students to this topic 
• No specific learning objective of knowledge retention is linked to this topic 
• Typically less than one hour of dedicated lecture/discussion/laboratory time is spent 

on this topic 
• No assignments/exercises/projects/homework are specifically linked to this topic  
• This topic would probably not be assessed on a test or other evaluation instrument 
 
Example: At the beginning of class an example is given of the operation of an 
engineering system (4.6) to motivate an aspect of the design.  No explicit discussion of 
the design or analysis of operation is presented. 
Example: An ethical problem or dilemma (2.5) is presented to students, which sets the 
context for an example or lecture. No explicit treatment of ethics or its role in modern 
engineering practice is presented. 
 
Teach: 
• Get students to learn new material 
• Learning objective is to advance at least one cognitive level (e.g. no exposure to 

knowledge,  knowledge to comprehension, comprehension to application, etc.) 
• Typically, one or more hours of dedicated lecture/discussion/laboratory time are spent 

on this topic  
• Assignments/exercises/projects/homework are specifically linked to this topic  
• This topic would probably be assessed on a test or other evaluation instrument 
 
Example: The process and methodology of product design (4.4) are explicitly presented 
to and practiced by the students on a project or assignment. 
Example: Several workshops are presented on working in teams and group dynamics 
(3.1), and a coach works with students on understanding teamwork throughout the 
semester’s team project. 
 
Apply (Use): 
• Assumes the student already has a certain level of proficiency in this topic 
• No specific learning objective is linked to this topic, but the student will use 

knowledge of this topic to reach other learning objectives  
• No time explicitly allotted to teaching this topic 
• Assignments/exercises/projects/homework are not designed to explicitly teach this 

topic 
• Tests or other evaluation instruments are not designed to explicitly assess this topic 
 
Example: When teaching a topic other than communication, students are expected to 
apply their skills in preparing oral presentations (3.2) to explain their work.  No further 
explicit instruction in communication is given. 



Example: When working in a laboratory session, students are expected to apply their 
skills of experimentation (2.2). No further explicit instruction on techniques of 
experimentation are given. 
 
Sample Interview Questions to Benchmark Curriculum and Instruction 

 
Course______________________________       Instructor(s)______________________ 
Person Being Interviewed _____________________________ 
Interviewer ________________________________________    Date________________ 
 
• What is it you would most like to improve when it comes to the quality of student 

learning in this course? 
 
 
• Describe what a student will be able to do after successful completion of this course 

(in terms of knowledge, skills, and attitudes)? 
 
 
• What learning outcomes from The CDIO Syllabus are addressed in this course? 
 
 
• What areas of knowledge from previous courses need to be improved? 
 

 
• When do students get feedback during this course? How do they use the feedback? 
 

 
• What are the most motivating aspects of the course to students? 
 
 
• What are the least motivating aspects of the course to students? 
 

 
• Describe the main tasks and roles of the instructor(s) in this course. What resources are 

available, and how are they used? Are the resources adequate or too demanding, as the 
course is organized today? 

 
 
• What other comments would you like to make about teaching this course? 
 

 
 
 
 
 
 



 



 



 



 



 



 



 
 



 



 



 



 



 



 
 
 
 
 
 



MIT Department of Aeronautics and Astronautics 
 

Last Four Digits of Your MIT ID#:  _________________   Class of  2004   April 2004 
Please take a few minutes to complete this form.  We will use the information to determine the effectiveness of our programs.  Your responses will be compared 
with those that you gave in the Fall of 2001 when you began Course 16.  All results will be kept confidential and anonymous. 
 
         Level of Proficiency (check one box per line): 

 
Proficiency 

Little or 
None 

 
 Basic 

 
Emerging 

 
Advanced  

 
Superior 

  
Don't Know 

Knowledge of engineering science fundamentals, e.g., 
fluids, solid mechanics, control 

       

Knowledge of aerospace engineering fundamentals, 
e.g., aerodynamics, digital communications, navigation 

       

Ability to analyze problems in complex situations 
 

       

Understanding of abstract technical concepts 
 

       

Willingness to learn new ideas and approaches 
 

       

Aptitude for innovation and discovery 
 

       

Motivation to build things 
 

       

Systems perspective and holistic thinking 
 

       

Ability to design and conduct experiments 
 

       

Demonstrated initiative 
 

       

Personal time management skills 
 
 
 
 

      (over)



 
Proficiency 

Little or 
None 

 
 Basic 

 
Emerging 

 
Advanced  

 
Superior 

  
Don't Know 

Ability to form and lead work teams 
 

       

Effective collaboration on a team 
 

       

Ability to work successfully in organizations 
 

       

Effective written communication 
 

       

Clear oral communication and presentations 
 

       

Ability with different computer platforms 
 

       

Effective use of the Web 
 

       

Understanding of engineering product life cycles, e.g.,  
C-D-I-O 

       

Understanding of design processes 
 

       

Ability to implement and operate existing designs, 
products, and processes 

       

Ability to design new processes and products 
 

       

Efficient and effective project management 
 

       

  
Thank you for completing this form.  Please return it to: Doris R. Brodeur, MIT 37-391, dbrodeur@mit.edu, 617-253-1695         
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Baseline Interviews 
  

 
Expectations 
1. Why did you choose Course 16?  
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
 
2. Complete this sentence: My time and efforts at MIT will have been worth it, if I 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
 
 
Description of Freshmen Year 
3. Did you take 16.00 or Space Systems Freshmen Seminar or some other aerospace 
related subject?      Yes    No     Which one(s)? _______________________________ 
 
 
4. Thinking about your first year, what do you know and what can you do now that you 
didn't know or couldn't do before?   
______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________ 
 
 
5. What extracurricular experiences did you participate in?   
Academic?  __________________________________________________________ 
Sports?  __________________________________________________________ 
The Arts? __________________________________________________________ 
Social?  __________________________________________________________ 
 
 
6. What subjects and experiences would you like to have participated in if you had had 
more time? 
______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________ 
  
 
 
 
 



Baseline Proficiencies   
7. Rate your level of skill on each of the following skills: 

 Little  or no
skill 

Skilled Very 
skilled 

Expert 

Informal writing     
Technical writing     
Speaking in class or small groups     
Formal presentations to groups     
Computer skills     
Web skills     
Working in teams     
Leading teams     
Analytic thinking     
Problem solving     
Creative thinking     
Designing new tools or products     
Building from a set of plans     
Finding information      
Conducting research projects     
 
8. In what other areas are your skills well-developed? 
_______________________________________________________________________ 
_______________________________________________________________________ 
 
 
Satisfaction 
9. How satisfied are you with your experiences at MIT so far? 
 
Very dissatisfied --Dissatisfied -- Satisfied and Dissatisfied ---Satisfied ---Very Satisfied 
 
10. What have been the highlights? 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
 
11. What, if any, have been disappointments? 
_______________________________________________________________________ 
_______________________________________________________________________ 

___________________________________________________________ 
 
 
 
 
 
 
 



Senior Exit Interviews 
________________________________________________________________ 

Description of Program and Experiences 
 

Have you been at MIT for 4 years?        ______ yes            _______ no 
Have you been in Course 16 for 3 years?   ______ yes       _______no 
 
Freshman Year subjects/experiences related to aerospace? 
16.00 Introduction to Aerospace and Design  
Space Systems Engineering (freshman seminar) 
Other: 
 
Capstone Experience? 
16.62x  and 16.82 
16.62x and 16.83 
16.821/822 
16.831/832/833 
Other: 
 
HASS concentration areas?  
 
Extracurricular experiences?   
Academic   Sports   The Arts     Community/Social 
UROP 
Internships 
 
What subjects and experiences would you like to have participated in if you had had more 
time? 
__________________________________________________________________ 

Learning Achievements 
Knowledge 
Thinking of your three years in Course 16, what do you know (about) now that you didn't 
know before?  In what knowledge areas do you feel competent or proficient? 
In what knowledge areas do you feel that you lack competence or proficiency? 
 
Skills 
What do you know how to do (skills) now that you did not know how to do before?  In 
what skill areas do you feel competent or proficient? 
In what skill areas do you feel that you lack competence or proficiency? 
 
Appreciation and Caring 
For what people, issues, or academic experiences have you developed a special 
appreciation in your time here at MIT? 
Do you think you were able to devote sufficient time and energy to the people and things 
you value in your time here at MIT? 
____________________________________________________________________ 



CDIO Skills 
 
How would you rate your proficiency in: 
Teamwork 
 
Communications 
 
Design 
 
Creativity 
 
Risk-Taking 
____________________________________________________________________ 

Satisfaction 
How satisfied are you with your experiences overall? 
Very Dissatisfied   Dissatisfied    Satisfied and Dissatisfied    Satisfied Very Satisfied 
 
What are the highlights that you will remember most? 
 
What are your main regrets or disappointments? 
 
__________________________________________________________________ 

Recommendations 
Would you recommend Course 16 or MIT to a sibling or friend? For what reasons? 
 
What advice would you give to the Class of 2006 as they begin Course 16? 
 

______________________________________________________________________ 
Post-Graduation Plans 

 
What are your plans once you graduate from MIT? 
Graduate school 
Applied  Accepted   School Chosen 
 
Job in Engineering 
Applied  Hired   Where? 
 
Other Job 
Applied  Hired   Where? 
 
Undecided 
 
 
Thank you for participating in this group interview.  Your comments are appreciated. 
 
 



Portfolio Template Excerpts 
 

Table of Contents 
 

Resume of Professional and Academic Experience 
 
Checklist of CDIO Learning Outcomes 

 
Matrix of Entries 

 
Learning Outcomes 1.0: Technical Skills 

 
Learning Outcomes 2.0: Personal and Professional Skills 

 
Learning Outcomes 3.0: Interpersonal Skills 

 
Learning Outcomes 4.0: CDIO System Skills 

 
Additional Student-Specific Learning Outcomes 

 
Summary Reflection and Synthesis 

 
Entries in Numerical Order 

 
 

Checklist of Learning Outcomes 
 

Name Last Update:     

Proficiency Levels:           

1 Have experienced or been exposed to       
2 Can participate in and contribute to Expected Level of Proficiency 
3 Understands and can explain        
4 Skilled in the practice or implementation of       
5 Able to lead or innovate in           

    1 2 3 4 5 
1.1 Demonstrate a capacity to use the principles of the underlying 

sciences of           
  mathematics           
  physics           
  chemistry           
  biology           

1.2 
Apply the principles of core engineering fundamentals 

          
  fluid mechanics           
  solid mechanics and materials           



  dynamics           
  signals and systems           
  thermodynamics           
  control           
  computers and computation           

1.3 Demonstrate deep working knowledge of professional 
engineering:           

  aerodynamics           
  structural mechanics           
  structures and materials           
  jet and rocket propulsion           
  flight and advanced aerospace dynamics           
  computational techniques           
  estimation and navigation           
  human and supervisory control           
  digital communications           
  software engineering           
  autonomy           
  digital circuits and systems           

2.1 Analyze and solve engineering problems           
  Identify and formulate problems           
  Create and use models           
  Estimate and analyze problems qualitatively           
  Analyze problems under conditions of uncertainly           
  Solve problems and make recommendations           

2.2 
Conduct inquiry and experimentation in engineering problems           

  Formulate hypotheses           
  Survey print and electronic literature           
  Conduct experimental inquiry          
  Test and defend hypotheses           

2.3 Think holistically and systemically           
  Think holistically             
  Recognize emergence and interactions in systems           
  Identify priorities and focus in systems           
  Identify trade-offs and choose optimal solutions           

2.4 Master personal skills that contribute to successful 
engineering practice, including           

  initiative and willingness to take risks           
  perseverance andflexibility           
  creative thinking           
  critical thinking           
  self-awareness           
  curiosity and lifelong learning          
  time and resource management           



2.5 
Master professional skills that contribute to successful 
engineering practice, including           

  professional ethics and accountability           
  professional behavior          
  career planning           
  currency in the field of engineering           

3.1 
Lead and work in teams 

          
  Form effective teams           
  Practice effective team behavior          
  Identify skills for team growth and evolution           
  Practice team leadership and team facilitation           
  Demonstrate technical teaming and collaboration           

3.2 
Communicate effectively 

          
  Analyze situations and choose communication strategies           
  Construct appropriate communications structures           
  Communicate in writing           
  Communicate in electronic form           
  Communicate with graphic media           
  Communicate in oral presentations           

4.1 Recognize the importance of the societal context in 
engineering practice           

  Accept the roles and responsibilities of engineers           
  Explain the impact of engineering on society          
  Describe society's regulation of engineering           
  Describe the historical and cultural context          
  Define contemporary issues and values           
  Develop a global perspective           

4.2 Appreciate different enterprise cultures and work successfully 
in organizations.           

  Appreciate different enterprise cultures             
  Recognize enterprise strategy, goals, and planning           
  Recognize technical enterpreneurship           
  Work successfully in organizations           

4.3 Conceive engineering systems            
  Set system goals and requirements           
  Define function, concept, and architecture           
  Create models of the system that meet the goals           
  Manage development projects           

4.4 Design complex systems           
  Demonstrate the design process          
  Explain design process phases and approaches           
  Use technical knowledge in design           
  Practice disciplinary design           
  Practice multidisciplinary design           
  Demonstrate multi-objective design          



4.5 Implement hardware and software processes and manage 
implementation procedures           

  Design the implementation process           
  Describe the hardware manufacturing process           
  Describe the software implementation process           
  Describe the integration of hardware and software           
  Test, verify, validate, and/or certify the process          
  Describe the management of implementation           

4.6 Operate complex systems and processes and manage 
operations.           

  Design and optimize operations          
  Describe training for operations           
  Describe requirements to support the system lifecycle           
  Recognize systems improvement and evolution           
  Define disposal and life-end issues           
  Describe the management of operations           

 
 

Entries for Each CDIO Learning Outcome 
CDIO Learning Outcomes Entry   

1.1 1.2 1.3 2.1 2.2 2.3 2.4 2.5 3.1 3.2 4.1 4.2 4.3 4.4 4.5 4.6 
1                                 
2                                 
3                                 
4                                 
5                                 
6                                
7                                 
8                                 
9                                 
10                                 
11                                 
12                                 
13                                 
14                                 
15                                 
16                                 
17                                 
18                                 
19                                 
20                                 
21                                 
22                                 
23                                 
24                                 
25                                 
26                                 



27                                 
28                                 
29                                 
30                                 
31                                 
32                                 
33                                 
34                                 
35                                 

                 
    Primary        Secondary     
                 

  
Sample Page 

 
3.0 Interpersonal Skills 
Learning Outcome 3.1: Lead and work in teams. 
 

 
Entry 

 
Reflection 

Entry 
Number 

Peer Assessment 
Summary from 
16.684 Space Systems 
Product Development I 
Spring 2002 

Shows that my peers recognize my ability to 
lead and work in teams.  Gave me an incentive 
to work on some personal skills and attitudes, 
e.g., tolerance. 

16 
 

F-16 Aerodynamics 
Case Study for 16.100 
Aerodynamics 
Fall 1999 

Demonstrates my ability to work on a small 
team to analyze data and interpret real-life 
applications.  Each team member took turns 
leading the group meetings and assigning tasks. 

8 

Personal Portfolio in 
16.00 Introduction to 
Aerospace and Design 
Spring 2000 

In the Lighter-Than-Air Vehicle project, I 
worked on a team with three other class 
members.  We struggled at first, but learned the 
strategies of good team functioning.  I was one 
of the facilitators who influenced the growth of 
our team into a cohesive unit. 

11 

Internship Assessment 
Boeing-Seattle 
Summer 2000 

I was not officially a member of any of the 
product design teams, but I was invited to 
attend the meetings of three of these teams.  I 
learned some useful strategies for running 
effective meetings and monitoring the progress 
of the team's tasks.  

12 

Oral presentation 
assessment 
PDR in 16.00 
Introduction to 
Aerospace and Design 

The hardest part of a group presentation was 
coordinating each person's contributions.  Each 
of our four team members had a different idea 
of how to present our project.  We learned how 
to listen to each other, give constructive 

17 



Spring 2000 feedback, and choose the ideas that would best 
represent the team's work. 

Assessment of written 
proposal in 16.621 
Experimental Methods I 
Fall 2002 

I worked with a partner on this project.  In some 
ways, this was difficult because you couldn't 
slide on your tasks.  There were only two of 
you to do the work, and you knew your partner 
was counting on you. 

18 

Written proposal in 
16.621 Experimental 
Methods I 
Fall 2002 

Writing with a partner was difficult for me 
because we had different levels of writing 
ability.  It was a difficult to balance having a 
polished paper with one that included both team 
member's contributions. 

19 

Oral presentation 
TARR in 16.684 Space 
Systems Product 
Development I 
Spring 2002 

Because the work of the teams was very 
specific, it was easier to coordinate each team's 
part of the overall presentation.  I found this 
team work to be much smoother than my first 
team presentation in 16.00 

20 

Final report for 16.83 
Space Systems 
Engineering 
Fall 2001 

Demonstrates my ability to work on a team to 
create and design a complex aerospace system 
in response to specific customer requirements.  
The whole class made up one team with smaller 
groups working on sub-teams.  I learned to be 
responsible for my own contributions and to 
encourage others to complete theirs. 

23 

Critical Design Review  
Report for the ARGOS 
Project in 16.685 Space 
Systems Product 
Development II 
December 2001 

In this second semester of the capstone 
experience, we really pulled together as a team.  
I had many opportunities to lead our sub-team 
and to facilitate team meetings.  Even the 
coordination among the sub-teams went pretty 
smoothly. 

24 

Images of the ARGOS 
team building and 
operating the telescopes 
in 16.686 Space 
Systems Product 
Development III 
Spring 2002 
http://cdio-
prime.mit.edu/CDIO2/m
ain.html
 

By the end of the third semester of the capstone 
experience, we were a cohesive team.  Two or 
three of us emerged as leaders, but every team 
member contributed 100% to the final product 
and to sustaining the high morale of the group. 

25 
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MIT Aeronautics and Astronautics  
Subject Evaluation Form 

 
Subject Number and Title: ________________________
 Term/Year______________ 
  
SD = Strongly Disagree  D = Disagree    N = Neutral    A = Agree    SA = Strongly Agree   

 

The Subject 

 
SD 

 
D 

 
N 

 
A 

 
SA 

Subject learning objectives are clear.      
The subject is well organized.      
The subject stimulates my interest to learn more.      
The subject is relevant.      
Feedback about my work is helpful.      
Grading criteria are fair.      
I am achieving the subject learning objectives.      
The overall quality of this subject is good.      
 
Instructor 1  (name)_________________________            

 
SD 

 
D 

 
N 

 
A 

 
SA 

gives clear explanations.      
maintains a pace that is  (too slow  -- just right  -- too fast)      
encourages me to take an active part in my own learning.      
is available outside of class to answer questions.      
Overall, the instructor contributes to my learning.      
Instructor 2 (name)__________________________ SD D N A SA 
gives clear explanations.      
maintains a pace that is  (too slow  -- just right  -- too fast)      
encourages me to take an active part in my own learning.      
is available outside of class to answer questions.      
Overall, the instructor contributes to my learning.      
Instructor 3 (name)___________________________ SD D N A SA 
gives clear explanations.      
maintains a pace that is  (too slow  -- just right  -- too fast)      
encourages me to take an active part in my own learning.      
is available outside of class to answer questions.      
Overall, the instructor contributes to my learning.      
  
What is the average number of hours you actually spend each week in this subject? 
(Round to the nearest whole number.) 



_____ hr. Lecture  .     _____ hr. Lab 
_____ hr. Recitation            _____ hr. Homework 
_____ hr. With faculty advisor  _____ hr. With teaching assistants or tutors  

 
(over) 

 
 
How effective are these teaching and learning strategies in helping you achieve the 
learning objectives in this subject? (If the strategy is not used in the subject, check 
Strategy Not Used.) 
Teaching and Learning 
Strategies 

Not at all 
Effective 

Generally 
Ineffective 

Generally 
Effective 

Very 
Effective 

Strategy 
Not Used 

Lectures      
"Muddiest part" cards      
Concept questions with PRS      
In-class group discussion      
Recitations      
Prepared lecture notes      
Subject web page      
Lab projects      
Term projects      
Working in teams      
 
How effective are these assessment strategies in measuring your learning in this subject? 
(If the strategy is not used in the subject, check Strategy Not Used.) 
 
Assessment Strategies 

Not at all 
Effective 

Generally 
Ineffective 

Generally 
Effective 

Very 
Effective 

Strategy 
Not Used 

Quizzes and exams      
Oral exams      
Homework and problem sets      
Peer assessment      
Lab notebooks      
Oral reports      
Written reports      
What are the best parts of the subject? 
 
 
 
 
 
What would improve the subject?  
 
 
 



 
 

Other comments: 
 
 
 
Revised 04/25/05 -- MIT Aeronautics and Astronautics -- dbrodeur@mit.edu 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MIT Department of Aeronautics and Astronautics 
Reflective Memo for 2005 - 2006 

 
Subject  _______________________________________   Semester _______________ 
Instructor(s) ____________________________________________________________ 
 
Learning Objectives 

1. What are the learning objectives (expressed as measurable outcomes) for this 

subject? 

2. To what extent were you able to integrate the CDIO skills specified for this 

subject in the Curriculum Plan of 2002 (please fill in attached table)? 

 
Teaching   & Assessment Methods 

3. What teaching and assessment methods did you use and what evidence indicates 

these methods were successful or not? 

 

Student Learning 

4. How well did the students perform on each subject learning objective?  (Where 

possible, make reference to specific data to support your conclusion.) 

 

Continuous Improvement 

5. What actions did you take this semester to improve the subject as a result of 

previous reflections or input from students or colleagues? 

6. What did you learn about your teaching and assessment methods this semester? 

7. What actions do you recommend to improve this subject in the future? 

 

Information Sharing 

8. To whom have you forwarded this reflective memo? 

 

Attachments :  subject syllabus  

 
 
Rev. 02/07/06 - MIT Aeronautics and Astronautics - dbrodeur@mit.edu
 
 

mailto:dbrodeur@mit.edu


Programa Sobre Diseño de un Currículo Basado en Resultados de Aprendizaje 
Agosto 2009 

 
Selected References for Workshop #1  

  
Integrated Curriculum Design 
Gronlund, N. E. & Brookhart, S.M. (2008). Gronlund’s writing instructional objectives, 

8th ed. Upper Saddle River, NJ: Prentice-Hall. 

Olds, B. M., & Miller, R. L. (2004). The effect of a first-year integrated engineering 
curriculum on graduation rates and student satisfaction: A longitudinal study, Journal 
of Engineering Education, 93 (1), 23-35. 

 
Curriculum Evaluation 
Bradburn, N., Sudman, S., & Wansink, B. (2004). Asking questions: The definitive guide 

to questionnaire design, rev. ed. San Francisco, CA: Jossey-Bass. 

Olds, B. M. , Moskal, B. M., & Miller, R. L. (2005). Assessment in engineering 
education: Evolution, approaches, and future collaborations. Journal of Engineering 
Education, 94 (1). 13-26. 

   

Engineering Education 
Crawley, E. F., Malmqvist, J., Ostlund, S., & Brodeur, D. R. (2007). Rethinking 

engineering education: The CDIO approach. New York: Springer. 
Heywood, J. (2005). Engineering education: Research and development in curriculum 

and instruction. Hoboken, NJ: Wiley and Piscataway, NJ: IEEE Press. 
  
 

 
 


	Proficiency
	Little or None
	Basic
	Proficiency
	Little or None
	Basic
	The Subject

	SD
	SD
	D
	SD
	SD
	Teaching   & Assessment Methods

