
Foundations of Engineering Education  
ENGR / HG ED 538X 

 
 
Instructor 

Benjamin Ahn, Assistant Professor of Aerospace Engineering 
Office: 2249 Howe Hall 
Telephone: 515-294-6491 
E-mail: bahn@iastate.edu 
Office hours: By appointment 

 
Course Web Site  
 Canvas – F2017-ENGR-538X  
  
Classes 
 Tuesdays, 5:30 to 8:20 p.m., Howe Hall 1220 
  
Credit 
 3 graduate hours 
 
Prerequisites 

Graduate students or instructor permission required  
 
Text    

Readings are assigned; no text 
 
 
Catalogue Description 

The course provides an introduction to the field of engineering education, with an emphasis on 
engineering education history, existing challenges, teaching and learning pedagogies and theories, 
research opportunities, and research methodologies. The course goal is to develop students as scholars 
and to have students think critically about engineering and education. Students will apply the knowledge 
gained from this course to propose a research project related to their own discipline. The proposal is 
intended to help students learn and apply the key elements of engineering education research. This course 
is intended for students with a variety of interests and career goals, including those interested in learning 
to conduct engineering education research, exploring research discoveries about teaching and learning, 
and engaging with the engineering education community.  
 
The course is designed for: 
• Engineering graduate students who want a career in academia  
• Engineering graduate students who are or will be writing grants requiring a significant educational 

component  
• Graduate students in non-engineering departments who wants to learn about engineering education  
 
Learning Outcomes 

Upon completion of this course, each student will have demonstrated knowledge of or 
competency in the following:  
• Recognize the fundamental issues and questions that have shaped and continue to shape engineering 

education   



• Think critically about the relationship between your teaching and learning experiences and the 
assigned readings on teaching and learning pedagogies and theories   

• Discuss the benefits and limitations of engineering education research processes/methods  
• Critically review engineering education research designs  
• Write a research proposal addressing engineering education research questions in their discipline  
• Develop an identity as an engineering education researcher  
• Develop an insight into your potential to share engineering as a profession with others, educate 

engineers, and perform engineering education research 
• Articulate your future role in shaping engineering education and explore ways to connect your 

research and teaching interests 
 
Class Sessions 

Class sessions will include discussions of the readings, small group activities such as peer review 
of paper drafts, and a few lectures. Students are expected to lead the class sessions.  
 
Expected Time Commitment  

The readings and assignments will require an average of about ten hours per week outside of class 
sessions. 
 
Assignments 

Brief descriptions of the assignments follow. Detailed instructions will be provided when 
assignments are given. Unless otherwise specified, all written assignments must be submitted on paper or 
online via Canvas. Due dates to be specified in the Course Schedule section below. 
 
Weekly reflection papers 

Each week students will prepare for the class by writing a 1- to 2-page critical reflection on the 
week’s reading assignments for the 13 of the class’s 15 weeks. These reflections should take no longer 
than 2 hours to complete. Due online in Canvas every Monday by 11 p.m. (13 assigned, each worth 10 
points; total 130 points) 
 
Classroom observation  

You will observe and analyze a class session in an undergraduate course led by an instructor in 
your discipline or in a closely related discipline. You should choose an instructor who has a good 
reputation for teaching and seek the instructor’s permission to visit. You will submit a written report. 
Expected length: 5 to 8 pages. (1 assigned, total 40 points) 
 
Reading discussions  

Two times during the semester, a student will prepare and lead 45- to 60-minute discussions of 
those readings. After each lead session, a student will individually write a reflective paragraph or two 
about their experience of leading a discussion on the readings. (2 sessions of leading a discussion and then 
writing reflection paragraphs of the sessions, each worth up to 25 points; total 50 points) 
 
Review engineering education research papers 

Students will analyze, evaluate and reflect on two high quality engineering education research 
papers. Students will submit written reports (maximum 5 pages per paper) of the two reviewed papers and 
apply class readings to analyze them. (2 papers, each worth 20 points; total 40 points) 
 
Research project proposal  

Students will write a proposal for a classroom research project, to prepare them to become active 
engineering education researchers. Students will formulate a question and write a 12- to 15-page paper 



justifying its significance, reviewing related literature, and outlining a plan to gather data that addresses 
the question. Students will give an oral presentation of their proposal later in the semester. See the course 
schedule for due dates for the question/theme, bibliography, synopsis, full draft, and final version and the 
date of the presentation. (1 assigned; total100 points) 
 
Course synthesis 

At the end of the semester, students will write a 3- to 5-page paper examining how the course 
topics and activities have influenced their teaching and plans for an academic career. (1 assigned, total 40 
points) 
 
Grading  
 

Weekly reflection papers 130  
Classroom observation  40 
Reading discussions  50 
Review research papers 40 
Research project proposal 100 
Course synthesis 40 
Total 400 

 
Course grades will be assigned on a criterion-reference scale as follows. Minimum percentages for grades 
may be lowered, but they will not be raised: 
 
A    93%  A–  90%  B+  87%  B    83%   
B–  80%  C+  77%  C    73%  C–  70%   
 
 
Course Policies  
 
Class Discussion 

You are expected to participate actively in class. When students share ideas and experiences, all 
students benefit. In class, students will collaborate to analyze readings and cases, and to review each 
other’s draft papers. 
 
Accommodations 

Iowa State University complies with the Americans with Disabilities Act and Sect 504 of the 
Rehabilitation Act. If you have a disability and anticipate needing accommodations in this course, please 
contact your instructor to set up a meeting within the first two weeks of the semester or as soon as you 
become aware of your need. Before meeting with the instructor, you will need to obtain a SAAR form 
with recommendations for accommodations from the Disability Resources Office, located in Room 1076 
on the main floor of the Student Services Building. Their telephone number is 515-294-7220 or email 
disabilityresources@iastate.edu Retroactive requests for accommodations will not be honored. 
 
Academic Dishonesty 

The class will follow Iowa State University’s policy on academic dishonesty. Anyone suspected 
of academic dishonesty will be reported to the Dean of Students Office. 
http://www.dso.iastate.edu/ja/academic/misconduct.html 
This rule defines infractions of academic dishonesty, which include but are not limited to cheating, 
fabrication, and plagiarism. You are responsible for following these guidelines. If you have any questions 
about whether something would be an infraction, consult with the instructor before proceeding. 
 

mailto:disabilityresources@iastate.edu


Late Submission Policy 
You are expected to submit assignments on the due dates. Because graduate students have many 

important responsibilities outside this course, there are no penalties for submitting assignments late, with 
the exception of the readings reflections and the final project. You should use this late submission policy 
only when warranted, and you should tell the instructor about your intention to submit late. You should 
submit all late assignments by the final class meeting. 
 
Electronic Devices 

During class sessions, you may use laptop and tablet computers for work related to 538X. Please 
silence cell phones.  
 
Tentative Schedule 

Week Topics 
1 (8/22) Introduction: Introduction and history of engineering education 
2 (8/29) Engineering Education Research: What is engineering education research? 
3 (9/5) Area 1 - Engineering Epistemologies: Engineers as problem solvers 
4 (9/12) Area 1 - Engineering Epistemologies: Professional engineering work 
5 (9/19) Area 2 - Engineering Learning Mechanisms: Problem-based and project-based learning  
6 (9/26) Area 2 - Engineering Learning Mechanisms: Case studies in engineering 
7 (10/3) Area 3 - Engineering Diversity and Inclusiveness: Studying the career pathways of 

engineers  
8 (10/10) Area 3 - Engineering Diversity and Inclusiveness: Retention and persistence of women 

and minorities  
9 (10/17) Area 4 - Engineering Education Practices:  
10 (10/24) Area 4 - Engineering Education Practices:  
11 (10/31) Area 5 - Engineering Research Methods and Assessment:  
12 (11/7) Area 5 - Engineering Research Methods and Assessment:  
13 (11/14) Area 6 – Engineering Cross-Cutting Issues and Perspectives:  
14 (11/28) Area 6 – Engineering Cross-Cutting Issues and Perspectives: 
15 (12/5) Student presentations of final projects 

 
 
 
 
 
 
 
 
 
 


