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 As the National Science Foundation and engineers throughout the world seek to strengthen the 
future of the engineering profession, the Civil Engineering (CE) program at the United States Coast 
Guard Academy (USCGA) embodies this initiative with a student focused approach. As the nation’s 
smallest service academy, the USCGA’s dual mission of earning a Bachelor’s of Science Degree and 
training service ready Ensigns to commission in the United States Coast Guard fosters an innovative and 
inclusive learning experience. Due to this two-pronged mission, cadets in the Civil Engineering program 
face challenging time constraints as they are required to complete an Accreditation Board for 
Engineering and Technology (ABET) accredited CE curriculum in addition to military requirements. The 
demanding schedule results in just one free elective over the four year course of study.  These 
constraints have become a source of innovation within the program as faculty seek new and exciting 
methods to teach and inspire CE students in the required courses.  One course in particular, Materials 
for Civil and Construction Engineers (CE Materials), was restructured focusing on multiple pedagogies 
(e.g. traditional chalkboard writing, presentations, team assignments, field trips, labs, etc.) to appeal to 
different student learning preferences and create a more inclusive learning environment. Specifically, CE 
Materials covers the study of civil engineering construction materials such as aggregates, concrete, 
asphalt concrete, steel, wood, and geosynthetic material. With emphasis placed on the engineering 
properties of these materials related to material selection, construction methods and performance, this 
course is essential to student understanding of the materials in the profession and relies on the 
instructor delivering the material with little design.  It is not a typical CE undergraduate engineering 
course and has historically been viewed by students as a “weak” and “boring.”  

To redesign the course, the baseline curriculum was dissected and lesson delivery methods were 
categorized based on tacit (experiential) or explicit (articulated) knowledge. Once all the activities were 
defined, an evaluation of the original course schedule revealed that 23 out of the 29 class periods were 
primarily delivered by the instructor and focused on explicit knowledge. This analysis indicated an 
absence of tacit knowledge in the course, indicating a potential area of improvement.  To combat that 
mentality, instructors looked to new and innovative pedagogies based on student learning preferences. 
Looking at the Myers-Briggs Type Indicator (MBTI), which is a self-awareness and learning tool used to 
identify personal preferences, instructors focused specifically on the first two dichotomies, Extroversion 
vs. Introversion (E-I), and Sensing vs. Intuition (S-N).  The E-I dichotomy focuses where people direct and 
get their energy from (E is the outer world of people; I is the inner world of ideas and actions) and the S-
N dichotomy focuses on how people perceive or take in information (S is immediate and practical 
experience; N is big picture/patterns). Including these dichotomies in the explicit vs. tacit matrix 
strengthens the development of the holistic approach to student learning.  While all students have their 
individual MBTI preferences, the goal is not to tailor the course to the specific preferences of certain 
students, but to ensure that course pedagogy is diverse and fully inclusive of all learning styles.  With a 
new and innovative approach towards CE Materials, the goal is to stimulate independent thinkers and 
assist students with the retention of core course material across a range of student learning 
preferences. By exciting students about civil engineering and teaching courses in a way that all learning 
types are reached, a greater breadth of students can succeed.  


