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Abstract

The objective of this paper is to present the revised University of Florida undergraduate Civil engineering curriculum. The new curriculum is the result of: not having enough civil engineering electives, student complaints, and advice from the Civil and Coastal Engineering Department’s advisory committee. In the new curriculum, the number of elective courses has been increased from two to five (6 to 15 credits). Students will choose their electives from one to six specialty areas: Construction, Geotechnical, Hydrology/Water Resources, Structures, Transportation, or from a pool of General Civil Engineering courses. This will allow them to concentrate in specific areas in civil engineering. This change will prepare students for graduate studies and they will become more marketable according to society’s needs. During the development of the new curriculum, a survey was distributed to current civil engineering students to determine the numbers likely to choose each of the tracks. The Structures (32%) and Construction (24%) areas were the most frequently chosen.

Introduction

The Department of Civil and Coastal Engineering at the University of Florida is proposing to change its current Civil Engineering (CE) curriculum to provide students with a choice of six areas of concentrations: Construction, Geotechnical, Hydrology/Water Resources, Structures, Transportation, and General Civil Engineering. In addition to this basic curriculum change, the department is also seeking to drop the current biology requirement and add Engineering Statistics (STA 3032). Moreover, an Introduction to Engineering (EGN 1002), which is not required but recommended, and an Introduction to Civil Engineering (CGN 2002) will be added to the current Civil Engineering curriculum as a required one credit hour course. Other changes such as combining two courses to one in order to reduce the curriculum credits. These changes to the curriculum will allow CE undergraduate students to choose more electives. The new curriculum is the result of: not having enough civil engineering electives, student complaints, and advice from the Civil and Coastal Engineering Department’s advisory committee.

The current Civil Engineering curriculum, as seen in Figure 1, lists a four-year, nine-semester program. It consists of 131 semester credit hours: 51 credits of Math, Science and General Education courses (in orange), 11 credits of Engineering Fundamentals (in blue), 63 credits of Required Civil Engineering courses (in green) and six credits of Civil Engineering Technical/Design Electives (in yellow). The new Civil Engineering curriculum, Figure 2, also consists of a four-year, nine-semester program with a total of 131 semester credit hours. The difference is that it consists of 52+1 credits of Math, Science and General Education courses, 11 credits of Engineering Fundamentals, 53 credits of Required Civil Engineering courses, and 15 credits of Civil Engineering Technical/Design Electives. The new curriculum will add flexibility and provide a much broader choice for students who wish to concentrate in specific areas in civil engineering.

Curriculum Change

The impetus for changing the current curriculum is founded on the following three issues:

1. An Accreditation Board for Engineering and Technology (ABET) concern relating to the lack of a Statistics course in the CE curriculum. 

2. University of Florida (UF) Bachelors of Science Civil Engineering (BSCE) graduates have not had enough transportation related courses. 

3. A need of increasing the number of electives. 

A three-credit hour Statistics course was dropped from the curriculum in 1993 during a restructuring of the program, which reduced the total number of credits from 145 to 139. Statistics was incorporated in other CE courses such as Materials (CGN 3501) and Hydrology (CWR 4111). In these courses, the CE undergraduate students were only learning some basic knowledge of statistics. The criterion from ABET states that a Civil Engineering program must demonstrate that graduates have a proficiency in mathematics through calculus, differential equations, and probability and statistics (ABET 2002). With a current curriculum of 131 hours there was little support for increasing the curriculum by three credits to add a statistics course. There was a strong support for increasing the number of electives from 6 to 15 credits, so there was no support for dropping an upper division CE course to add a statistics course. Due to the ABET criteria and that CE undergraduate students need a more concrete background in statistics, the CE curriculum committee decided to drop the current biology requirement to add an Engineering Statistics course. The CE curriculum committee chose to drop biology because the biology requirement has degenerated into a soft course such as Man’s Food or Wildlife Issues and it was not needed to satisfy UF’s General Education science requirement. The committee could have changed the biology course to be more substantial but most Civil Engineers don’t require a lot of biology. Knowledge of biology is most needed in the design and operation of water and wastewater systems such as Water Resources (CWR 4812) or Wastewater 2 (ENV 4514), which is covered in those courses (CCED 2002a).

In addition, comments from one of UF’s constituents, an employer, said that none of UF’s BSCE graduates had enough transportation related courses for them to consider hiring at this level. UF’s program, with only six credits of electives, has a much more rigid curriculum than any of the country’s other top ranked Civil Engineering programs. The CE curriculum committee felt specific tracks or emphases should be developed.  The six tracks or areas of concentration that the undergraduate CE students will choose from is Construction, Geotechnical, Hydrology/Water Resources, Structures, Transportation, and the broad Civil Engineering track. These would give students with an interest in a particular area of Civil Engineering an opportunity to study that specialty in greater depth. For those students with no particular area of interest, a broad track, essentially equivalent to the current curriculum, would be available. It was felt by the committee that, if the number of electives were simply increased with no restrictions, many students would end up with an unrelated mixture of the perceived easiest courses. This will also help in hiring students that have studied a CE specialty in greater depth. For example, the employer that mentioned that UF’s BSCE graduates did not have enough transportation related courses would hire BSCE graduate student that took the Transportation track. 

The CE curriculum committee had to change the current CE undergraduate curriculum in order to increase the number of electives. The additional changes to the curriculum are as follows:

1. The Mechanics of Engineering Structures (CES 3102) and Stress Analyses (CES 4141) courses will be combined into a single Introduction to Structural Analysis (CES 3102) course. In addition, the Analysis and Design in Reinforced Concrete (CES 4702) course and the Analysis and Design in Steel (CES 4605) course will be combined into a single Introduction to Structural Design (CES 3741) course. This reduces the curriculum by four credits.

2. The Hydrology course (CWR 4111) will be dropped. The necessary material from this course would be incorporated into the Hydraulics (CWR 4202) or Water Resources (CWR 4812) courses. The Environmental Engineering course (ENV 4514) would remain as an alternative to the Water Resources course. This reduces the curriculum by three credits.

3. The Professional Issues course (EGN 432) will be dropped and offered as Professional Ethics taught only in the area of construction concentration. Both the CE Cost Analysis (CGN 4101) and the Construction Methods and Management (CCE 4204) courses increase by one credit to cover some of the lost material. The result of these changes is no change in the number of curriculum credits.

4. The Route Geometric (SUR 2101C) course will no longer be required of all students but will remain required in some of the tracks, such as the Transportation Engineering track. Some of the essential material from the course will be covered in the required Transportation Engineering course. This reduces the curriculum by three credits.

5. A new course, Introduction to Civil Engineering (CGN 2002), modeled on the freshman course Introduction to Engineering will be added. Rather than rotation through the College’s different departments, this course will introduce the student to the different fields within CE. Other topics such as the history of CE, major CE accomplishments, the student societies, interns, co-ops and jobs, and lectures by practicing engineers will be covered. This course will also provide an important contact with engineering students who are in their early stage of their careers (e.g., primarily involved in their math, science and general education courses).

All of the tracks have a structure consisting of nine credits of required course work, a three-credit elective from an approved list, and a three-credit capstone design course. Details of the tracks can be seen in Tables 1 – 6. Moreover, the new undergraduate Bachelor’s of Science Civil Engineering curriculum can be seen in Figure 2 (CCED 2002a).

Advantages and Disadvantages

Many questions have been brought up about the new undergraduate CE curriculum such as:

1. Is this an improvement?

2. Will it enhance the graduate program?

3. Will some tracks have more students than others? 

The CE curriculum committee identified a number of positive aspects of the new proposed curriculum. One advantage is that the new CE curriculum will add more flexibility to students by allowing them a choice of more engineering electives. This permits them to specialize and concentrate in specific areas in Civil Engineering. In addition, CE students will be more interested in courses of their own choice and will therefore be more attentive, productive, and participative in learning. Moreover, the new CE curriculum will better prepare students who want to pursue graduate studies. The general consensus is that by asking students to decide on a specialization within Civil Engineering earlier in the bachelor’s degree program, they would be more focused and perhaps more aware and interested in graduate school opportunities.

In contrast, the new CE curriculum could face some disadvantages as well.  A disadvantage that the CE curriculum may have is a lack of diverse exposure, which may result in limited employment opportunities.  Other problems that may arise is that some students may have a hard time taking certain courses if some courses are offered once per year. This may affect students’ graduation time. Some electives that will be offered in the new undergraduate CE curriculum are offered in the graduate level (e.g., Design and Construction in Timber, Design of Highway Bridges, etc.). This may allow a dual enrolment in graduate courses and may limit the number of courses available for advanced study for Master’s and Ph.D. candidates. A summary of the Civil Engineering undergraduate curriculum’s advantages and disadvantages can be seen in Table 7.
A survey was sent out to CE students to try and get a feel for the number of students who will choose each track. This depends greatly on the student’s program and what courses they have completed. The survey showed that out of 209 students that responded, 90% chose a track. It also showed that the majority of the students picked the Structures and Construction Track, as seen in Figure 3. This may cause a shortage of people interested in other departments in Civil Engineering such as Geotechnical (7%) and Hydrology/Water Resources (10%) as seen in Figure 3 (CCED 2002b).

Conclusions

The Civil Engineering committee felt that the specific tracks or emphases should be developed into the undergraduate Civil Engineering curriculum. These tracks include Construction, Geotechnical, Hydrology/Water Resources, Structures, Transportation and the General Civil Engineering. The final program was based on the experiences of the committee members and on a study of the material covered in the CE Fundamentals examination, which was presumed to be the material deemed essential by the profession. The new curriculum is the result of: not having enough civil engineering electives, student complaints, and advice from the Civil and Coastal Engineering Department’s advisory committee.

The new curriculum will allow students to choose an interest in a particular area of Civil Engineering and the opportunity to study that specialty in greater depth. In addition, it will allow students to be more employable and better prepared for graduate studies. For those students with no particular area interest, a broad track, essentially equivalent to the current curriculum, would be available. Aside from the advantages, the new curriculum may have some drawbacks. A number of department groups within Civil Engineering may end up teaching more than others. This may lead to a lack of diverse exposure to some other Civil Engineering courses. However, these disadvantages do not outweigh the advantages of this new-implemented curriculum program.
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Table 1: Civil Engineering Construction Emphasis

	CONSTRUCTION EMPHASIS

	Required (9 credits):

	CES 4034
	3 credits
	Construction Estimating
	*CGN 4101, *CCE 4204

	TTE 4811
	3 credits
	Physical Design of Transportation Systems
	*SUR 2101, *CGN 3501

	CEG 4111
	3 credits
	Foundation Engineering Design
	*CEG 4012

	Electives (select on course from the following list) (3 credits):

	SUR 4201
	3 credits
	Route Geometrics
	*SUR 2101

	SUR 4463
	3 credits
	Subdivision Design
	*SUR 2322, #SUR 4201 or 

Consent of Instructor

	CEG 4104
	3 credits
	Retaining Wall and Embankment Design
	*CEG 4012

	CWR 4306
	3 credits
	Urban Stormwater Design
	*CWR 4202

	CES 4141
	3 credits
	Analysis of Structural Systems
	*CES 3102

	CES 4608
	3 credits
	Design of Steel Structural Systems
	*CES 3102, *CES 3741

	CES 4704
	3 credits
	Design of Concrete Structural Systems
	*CES 3102, *CES 3741

	Capstone (3 credits):

	CCE 4810^
	3 credits
	Construction Engineering Design
	*CGN 4101, *CCE 4204


Table 2: Civil Engineering Geotechnical Emphasis

	GEOTECHNICAL EMPHASIS

	Required (9 credits):

	CEG 4111
	3 credits
	Foundation Engineering Design
	*CEG 4012

	CEG 4104
	3 credits
	Retaining Wall and Embankment Design
	*CEG 4012

	GLY 2026
	3 credits
	Geology for Engineers
	 

	or GLY 2030
	3 credits
	Environmental & Engineering Geology
	 

	or GLY 4155
	3 credits
	Geology of Florida
	 

	Electives (select on course from the following list) (3 credits):

	CES 4141
	3 credits
	Analysis of Structural Systems
	*CES 3102

	CES 4608
	3 credits
	Design of Steel Structural Systems
	*CES 3102, *CES 3741

	CES 4704
	3 credits
	Design of Concrete Structural Systems
	*CES 3102, *CES 3741

	CES 4034
	3 credits
	Construction Estimating
	*CGN 4101, *CCE 4204

	CCE 4810
	3 credits
	Construction Engineering Design
	*CGN 4101, *CCE 4204

	Capstone (3 credits):

	CGN 4910^
	3 credits
	Structures-Geotechnical-Construction Comprehensive Design




Table 3: Civil Engineering Structures Emphasis

	STRUCTURES EMPHASIS

	Required (9 credits):

	CES 4141
	3 credits
	Analysis of Structural Systems
	*CES 3102

	CES 4608
	3 credits
	Design of Steel Structural Systems
	*CES 3102, *CES 3741

	CES 4704
	3 credits
	Design of Concrete Structural Systems
	*CES 3102, *CES 3741

	Electives (select on course from the following list) (3 credits):

	CEG 4111
	3 credits
	Foundation Engineering Design
	*CEG 4012

	CEG 4104
	3 credits
	Retaining Wall and Embankment Design
	*CEG 4012

	CES 4034
	3 credits
	Construction Estimating
	*CGN 4101, *CCE 4204

	CCE 4810
	3 credits
	Construction Engineering Design
	*CGN 4101, *CCE 4204

	CES 5325
	3 credits
	Design of Highway Bridges
	*CES 4141 or CES 6101, *CES 3741

	CES 5715
	3 credits
	Prestressed Concrete
	*CES 3102, *CES 3741

	CES 5726
	3 credits
	Design of Concrete Systems
	*CES 4141 or CES 6101, *CES 4704

	CES 5801
	3 credits
	Design and Construction in Timber
	*CES 3102, *CES 3741

	CES 5835
	3 credits
	Design of Reinforced Masonry Structures
	*CES 3102, *CES 3741

	Capstone (3 credits):

	CGN 4910^
	3 credits
	Structures-Geotechnical-Construction Comprehensive Design


Table 4: Civil Engineering Transportation Emphasis

	TRANSPORTATION EMPHASIS

	Required (9 credits):

	SUR 4201
	3 credits
	Route Geometrics
	*SUR 2101

	TTE 4201
	3 credits
	Traffic Engineering
	*TTE 4004

	TTE 4250
	3 credits
	Introduction to Traffic Control
	*TTE 4004

	Electives (select on course from the following list) (3 credits):

	TTE 4811
	3 credits
	Pavement Design
	*SUR 2101, *CGN 3501

	TTE 5--A
	3 credits
	Advanced Transportation Facilities
	*TTE 4004

	SUR 3393
	3 credits
	Geographic Information Systems
	*none

	SUR 4463
	3 credits
	Subdivision Design
	*SUR 2322, #SUR 4201

	CGN 4600
	3 credits
	Public Works Engineering & Management Practices
	*none

	Capstone (3 credits):

	TTE 4824^
	3 credits
	Transportation Facility Design
	*TTE 4004, *SUR 4201




Table 5: Civil Engineering Hydrology and Water Resources Emphasis

	HYDROLOGY AND WATER RESOURCES EMPHASIS

	Required (9 credits):

	Introductory Surface Water Hyrology (select one course from the following list):

	CWR 4111
	3 credits
	Design of Steel Structural Systems
	*CWR 3202

	ENV 4501
	3 credits
	Environmental Hydrology I
	*ENV 3040, *STA 3032, and

 *CWR 3202

	Introductory Groundwater (required):

	ENV 4506
	3 credits
	Environmental Hydrology II
	*ENV 3040, *STA 3032, and

 *CWR 3202,  *ENV 4501

	Advanced Groundwater and Surface Water (select one course from the following list):

	CWR 4114
	3 credits
	Surface Hydrology
	*CWR 4111 or *ENV 4501

	CWR 4120
	3 credits
	Groundwater
	*ENV 4506

	CGN 4905
	3 credits
	Special Problems in Civil Engineering
	*Consent of Instructor

	Electives (select on course from the following list) (3 credits):

	Any of above courses not already selected, or

	CGN 4600
	3 credits
	Public Works Engineering & Management Practices
	*none

	SUR 4201
	3 credits
	Route Geometrics
	*SUR 2101

	CWR 5235
	3 credits
	Open Channel Hydraulics
	*CWR 4111 or ENV 4501

	OCP 5293
	3 credits
	Coastal Processes
	*MAP 2302, CWR 3201

	OCP 6165/L
	3 credits
	Ocean Waves/Ocean Waves Lab
	*MAP 2302, CWR 3201

	GLY 5827
	3 credits
	Groundwater Geology
	*GLY 2010 or GLY 2026

	SUR 3393
	3 credits
	Geographic Information Systems
	*none

	SUR 5xxx
	3 credits
	Hydrographic Surveying (new course)
	 

	Capstone (3 credits):

	CWR 4306^
	3 credits
	Urban Stormwater Design
	*CWR 4202

	SUR 4463^
	3 credits
	Subdivision Design
	*SUR 2322, #SUR 4201 or 

Consent of Instructor

	TTE 4824^
	3 credits
	Transportation Design
	*SUR 2322, *SUR 4201, 

*TTE 4004




Table 6: General Civil Engineering Emphasis

	GENERAL CIVIL ENGINEERING EMPHASIS

	Required (9 credits):

	CGN 4600
	3 credits
	Public Works Engineering & Management Practices
	*none

	SUR 4201
	3 credits
	Route Geometrics
	*SUR 2101

	TTE 4811
	3 credits
	Physical Design of Transportation Elements
	*SUR 2101, CGN 3501

	Electives (select on course from the following list) (3 credits):

	CEG 4111
	3 credits
	Foundation Engineering Design
	*CEG 4012

	CEG 4104
	3 credits
	Retaining Wall and Embankment Design
	*CEG 4012

	CES 4141
	3 credits
	Analysis of Structural Systems
	*CES 3102

	CES 4608
	3 credits
	Design of Steel Structural Systems
	*CES 3102, *CES 3741

	CES 4704
	3 credits
	Design of Concrete Structural Systems
	*CES 3102, *CES 3741

	Capstone (3 credits):

	CCE 4810^
	3 credits
	Construction Engineering Design
	*CGN 4101, *CCE 4204

	CWR 4306^
	3 credits
	Urban Stormwater Design
	*CWR 4202

	SUR 4463^
	3 credits
	Subdivision Design
	*SUR 2322, #SUR 4201 or

 Consent of Instructor

	TTE 4824^
	3 credits
	Transportation Design
	*SUR 2322, *SUR 4201, 

*TTE 4004



Table 7: New Civil Engineering Undergraduate Curriculum Advantages and Disadvantages

	Advantage
	Disadvantage

	More learning
	Perception of the student of an 

expertise within a specific discipline

	Better prepared for graduate study
	Lack of diverse exposure

	More employable
	Limiting for employment

	Students get to take more courses 

closer to their interests
	If courses only offered once per year, bottleneck for getting into classes which may affect graduation time

	Provide flexibility in program for students
	Some Department groups may 

end up teaching more than others

	Specialization at the undergraduate
	Dual enrollment will limit the number of courses available for advanced study for Master’s and PhD candidates.



Figure 3: Percentage of Students for Each Track
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		Summary		# of students		%age

		responded to survey		209

		Chose track		189

		Construction Track		46		24.34%

		General Track		24		12.70%

		Geotechnical Track		13		6.88%

		Hydrology/Water Resources Track		18		9.52%

		Structures Track		60		31.75%

		Transportation Track		28		14.81%

						100.00%

		Don't Know		12		5.74%

		Invalid		8		3.83%
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