Department of Civil, Construction and Environmental Engineering

Portfolio Advice for CEE 378 Students (modeled after similar handout by D. Turner)


The Department’s BSCE Program Objectives (for BSCE graduates, five years in the future) –   
Students are in demand by employers and graduate programs, and lead fulfilling professional careers through their abilities to: 1) Solve fundamental civil engineering problems; 2) Articulate their responsibilities to the profession and society; and 3) Demonstrate a basic level of achievement in the professional skills needed to practice civil engineering.
Program Educational Outcomes - Program outcomes are skills/abilities that students should possess upon graduation.  There are two categories: Technical (Table 1) and Professional Practice (Table 2).  They are ordered, and labeled to indicate levels of expected achievement.
	Table 1: Technical Outcomes (level reached upon graduation) – Upon completion of the program, graduates of The University of Alabama BSCE program will be able to: 

	Outcome T1:
(Level 3) 
	Solve problems in mathematics through differential equations, probability and statistics, calculus-based physics, and general chemistry. 

	Outcome T2:
(Level 4) 
	Select and conduct civil engineering experiments to meet a need, and analyze and evaluate the resulting data. 

	Outcome T3:
(Level 3) 
	Apply relevant knowledge, techniques, skills, and modern engineering tools to identify, formulate, and solve engineering problems, including problems in at least four technical areas appropriate to civil engineering. 

	Outcome T4:
(Level 5) 
	Design a system or process in more than one civil engineering context to meet desired needs, within realistic constraints such as economic, environmental, social, political, ethical, health and safety, constructability, and sustainability. 

	Outcome T5:
(Level 3) 
	Predict possible global, economic, environmental, and societal impacts of a specific, relatively constrained engineering solution. 

	Outcome T6:
(Level 3) 
	Function effectively as a member of a multidisciplinary team. 

	Outcome T7:
(Level 1) 
	Define key aspects of at least one traditional or emerging area of advanced specialization appropriate to civil engineering. 

	

	Table 2: Professional Practice Outcomes (level reached upon graduation) – Upon completion of the program, graduates of The University of Alabama BSCE program will be able to: 

	Outcome P1: (Level 4) 
	Analyze a situation involving multiple conflicting professional and ethical interests, to determine an appropriate course of action. 

	Outcome P2: (Level 4) 
	Organize and deliver effective written, verbal, graphical and virtual communications. 

	Outcome P3: (Level 3) 
	Demonstrate the ability to learn through independent study, without the aid of formal instruction. 

	Outcome P4: (Level 3) 
	Demonstrate the ability to incorporate contemporary issues into the identification, formulation, and solution of an engineering problem. 

	Outcome P5: (Level 2) 
	Explain the importance of licensure, and basic concepts in engineering management, business, public policy, and leadership. 


Levels of Achievement – The basic program outcomes for a BSCE program are stipulated by ABET.  The ones shown in the tables above were based upon ABET, but customized and expanded to serve the program objectives established by this department.  They are described using Bloom’s Taxonomy (verbs show achievement levels) as recommended by ASCE’s “Body of Knowledge2” Committee.  In Tables 1 and 2, the levels of achievement (or learning levels) are explicitly stated with the program outcomes and are indicated by the verb, as follows:

	Table 3: Levels of Achievement in BSCE Program Outcomes

	Learning Level*
	Example Bloom’s Verbs
	As Applied to Outcomes

	1. Knowledge 
	Define
	Outcome T7

	2. Comprehension 
	Explain
	Outcome P5

	3. Application 
	apply
conduct
determine

deliver            demonstrate
function

solve
	Outcome T3

Outcome T2
Outcome T5

Outcome P2

Outcomes P3 and P4)

Outcome T6

Outcome T1

	4. Analysis
	analyze
evaluate

organize
plan
	Outcomes T2 and P1

Outcome T2

Outcome P2

OutcomeT2

	5. Synthesis
	design
	Outcome T4

	*Listed in ascending order of achievement


Program Objectives vs. Program Outcomes vs. Course Outcomes – The program outcomes (T1 through P5) for this class have been discussed previously.  They are designed to equip graduating students with the knowledge, skills and attitudes to fulfill the program objectives (discussed in the first paragraph, and abbreviated here: 1-solve fundamental CE problems, 2-articulate responsibilities to profession/society; and 3-demonstrate professional skills to practice CE). The program outcomes cannot be reached in a single course.  They are acquired through a series of courses and activities (field trips, student chapter activities, volunteer projects, etc.).  

Individual course outcomes build toward desired program outcome levels.  So some course outcomes are at a lower level than the eventual program outcome.  A good example is T2, which involves CE laboratory experiments.  

	Table 4:  Sequence of course outcomes use to reach the T2 laboratory outcome

	Course
	Activity (verb)
	Level

	CE 262
	explain surveying laboratory experiments
	2

	CE 262, 331, 
350, 378
	execute experiments, conduct experiments, relate data from multiple sources, develop & conduct experiments to meet a need
	3

	CE 320, 340
	conduct investigations & analyses, generate data, & interpret results; select experiments, analyze & evaluate resulting data for applications
	4


REQUIREMENT – “As a requirement in each CE course, students are to submit a course-level outcome portfolio. At the conclusion of each course, students submit a portfolio (typically a 3-ringed binder) with a section addressing each course outcome. Students are required to provide documentation in the form of assignments and other work that they feel accurately demonstrates their achievement of the outcome. These course portfolios are reviewed by the instructor and returned to the student for their future use and records. Additionally, faculty use the course-level portfolios to assess progress and attainment of the program outcomes.”
INTRODUCTION – Undergraduate students in all CE courses are required to submit portfolio information at the end of the course.  Faculty members will review it, offer mentoring, and return it to students. You portfolio is intended to show someone (your professor, a member of the Tuscaloosa Branch ASCE, your future boss, an accreditation visitor, etc.) that you are learning skills and attitudes to prepare you for a great future in civil engineering.  In this course, the following outcomes will contribute toward that career.

	CE 451 Course Outcomes (T = technical, P = Professional)
	Outcome  (Bloom’s Taxonomy)
	Your assignment that

can go in your portfolio

	
	Program
	Course
	

	T1 
	Solve problems in mathematics through differential equations, probability and statistics, calculus-based physics, and general chemistry. 
	Level 3 - Solve
	Level 3 - Solve
	The course assignments, quizzes and exams utilize mathematical and scientific skills and tools.

	T2
	Select and conduct civil engineering experiments to meet a need, and analyze and interpret the resulting data.                                
	Level 4 – Select and Conduct
	Level 3 - Conduct
	Students conduct directed hydraulic experiments in the lab portion of this course.

	T3
	Apply knowledge in at least four technical areas appropriate to civil engineering, and apply relevant techniques, skills, and modern engineering tools to solve a simple problem. 
	Level 3 - Apply
	Level 3 - Apply
	Students apply the fundamental principles of conservation of mass, momentum and energy for analyses and designs of practical problems in water resources engineering and management.

	T4
	Design a complex system or process in more than one civil engineering context to meet desired needs, within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability. 
	Level 5 - Design
	Level 5 - Design
	Students in this course perform and document (through formal reports) designs of water supply networks, sanitary and storm sewer systems.

	P2
	Organize and deliver effective written, verbal, graphical and virtual communications. 
	Level 4 – Organize and Deliver
	Level 4 – Organize and Deliver
	Students document their design projects in formal written reports, and lab exercises are also documented in written lab reports.

	P3
	Demonstrate the ability to learn through independent study as part of the major class design projects. 


	Level 3 - Demonstrate
	Level 3 - Demonstrate
	Students assemble needed information from a variety of sources to supplement the material presented in class, and use some of the extended features of the design software to complement the computer laboratory presentations.



ADVICE ON PORTFOLIO PREPARATION – Your portfolio needs to be simple (no long or eloquent statements are needed), well organized, honest, and easy for a stranger to read.  Something like the following will work for this course: 
1) Title Page

2) Background – You might want to include materials on the Department’s objectives for students and the program objectives. 

3) Introduction – Explain why you are preparing a portfolio, and the role that this course plays in meeting program objectives (list the course objectives, plus anything else that contributes).
4) For each objective that this course addresses, provide a short written statement explaining exactly how it helped you learn, and then provide an assignment that illustrates what you learned.  For example, you might provide a design project for T4. 

Don’t forget the main purpose – to explain to someone several years from now exactly what you learned and how it contributed to the skill set that you possessed at graduation. 

Don’t forget that this person has no idea what CE 378 is, what a T4 is, or anything else about this program.  Explain from your first page to your last page in words and ways that an unfamiliar person will understand.

1

