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IV.  Student Outcomes:  The students will: Assessment Methods 
3. Critique qualitative data collection methods. Complete self critique of an 

interview and transcription  
4. Critically appraise literature focusing on a 
qualitative method. 

Oral presentation of evidence-
based synthesis report on a 
focused topic of interest related to 
a qualitative method  

5. Assess ethical and scientific issues concerning 
qualitative research.  

Successful completion of ethics 
module and application to 
interview  

 
V. Course Level Justification  

This is an elective course for graduate students who wish to use qualitative 
methodology for their Thesis or Project. It builds on the introduction to qualitative 
research taught in the core graduate Research Methods class. 
 

VI. Topical Course Outline 
1.0 The Qualitative Perspective 

1.1 Qualitative research paradigms 
1.2 Philosophical foundations, traditions, and methods  

2.0 Qualitative Methods of Inquiry 
2.1 Phenomenology 
2.2 Grounded Theory 
2.3 Ethnography 
2.4 Action 
2.5 Narrative  

3.0 Data Collection and Analyses  
3.1 Interview approaches 
3.2 Participant observation 
3.3 Transcription issues 
3.4 Journaling 
3.5 Coding 
3.6 Computer techniques 

4.0 Evidence-based processes in qualitative research  
5.0 Issues and Strategies 

5.1 Ethical concerns 
5.2 Rigor 
5.3 Trustworthiness 
5.4 Role of theory 

   
VII. Suggested Textbooks 

Munhall, P. (2007). Nursing research: A qualitative perspective (4th ed.). Boston: Jones 
& Bartlett. 
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Schwandt, T. (2001). Qualitative inquiry: A dictionary of terms. Thousand Oaks, CA: 
Sage.  
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III. Course level justification 
A. The course will involve application of engineering and scientific knowledge and skills typical of 

graduate engineering students. 
B. The primary context of the course will be discussion and interaction among professional peers on 

advanced topics, with the basic assumption that students are accustomed to this level of 
interaction. 

C. Lectures, multimedia presentations, and required reading will include advanced scientific and 
engineering topics that require for correct interpretation a background in math and science 
equivalent to that of master’s degree programs in engineering. 

D. Students in the course analyze measured data and evaluate analytical methods to solve problems 
typical of advanced engineering and applied science research and practice. 

E. Significant responsibility for independent critical thinking, efficient learning habits, and 
interpretation of technical information will fall on the student, at a level commonly associated 
with graduate education. 

 
IV. Course Outline 

A. Introduction to traffic engineering and its scope 
1. Components of the systems and their characteristics 
2. Roadways and their geometric characteristics 
3. Introduction to traffic control devices 
4. Intelligent transportation systems 

B. Traffic engineering studies and analysis 
1. Statistical applications in traffic engineering 
2. Volume studies and characteristics 
3. Speed, travel, time and delay studies 
4. Parking studies and programs 

C. Traffic control 
1. Traffic control for freeways 
2. Traffic control for rural highways 

D. Intersection control and design 
1. Introduction to intersection control 
2. Basic principles of intersection signalization 
3. Fundamentals of signal design and timing 
4. Elements of intersection design 
5. Actuated signal control and detection  
6. Analysis of signalized intersections 
7. Applications of signalized intersection analysis 

E. Capacity level and level of service analysis 
1. Freeways and multilane rural highways 
2. Signalized intersections 

 
V. Instructional Goals and Student Outcomes 

A. Instructional Goals.  Instructor will enable the student to: 
1. have basic skills in the traffic engineering design and analysis of highway facilities, 
2. have skills for conducting traffic engineering data collection, and studies, 
3. understand the basics in traffic design and control, 
4. design a signalized intersection, 
5. understand the basics in capacity and Level of Service analysis, 
6. analyze and evaluate the capacity of a signalized intersection, 
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7. present his/her work as an engineer and communicate with others in a professional manner, 
8. preserve, share, and analyze information in traffic engineering using the basic knowledge 

and skills attained during class and field work, 
9. work as a team to achieve their goals efficiently and professionally, 
10. consider the wider perspective and diversity of the engineering profession when dealing with 

the social, economic, and environmental aspects in traffic engineering. 
 

B. Student Outcomes.  Students who successfully complete this course will demonstrate 
knowledge and skills in the following areas: 
1. visualize the traffic engineering in perspective to highway engineering,  
2. integrate and interact with the prospective transportation professionals and agencies, 
3. understand the importance of the interaction of the different components of traffic 

engineering components, 
4. be able to deliver a project report that meets the objectives of the traffic design aspect under 

consideration, 
5. realize the diminutions’ of the components of traffic systems, 
6. be able to understand the basics in the design and analysis of traffic engineering systems, 
7. have the ability to focus on further courses in the field of transportation engineering to 

enhance his/her knowledge and skills in the design, operation, and management of highway 
facilities. 

 
VI. Course Activities 

A. Class meetings consist of lectures, multimedia presentations, discussions, and periodic 
examinations. 

B. Students are assigned required reading and homework problems to analyze measured data and 
evaluate analytical solution methods. 

C. Students will complete a scientific paper and design project in the field of Traffic Engineering 
within the course time frame. 

D. Students are required to perform experiments in the field, collect data, and analyze data in the 
field of Traffic engineering. 

VII. Course Evaluation.  Methods of evaluation may include but are not limited to: 
Outcomes Measures 

Visualize the traffic engineering in perspective to 
highway engineering. 

Performance in the exam, quizzes, and homework 
assignments. 

Integrate and interact with the prospective 
transportation professionals and agencies. 

Performance in presentation of scientific paper and 
in a design project. 

Understand the importance of the interaction of the 
different components of traffic engineering 
components. 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

Be able to deliver a project report that meets the 
objectives of the traffic design aspect under 
consideration. 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

Realize the diminutions’ of the components of 
traffic systems. 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

Be able to understand the basics in the design and 
analysis of traffic engineering systems. 

Performance in presentation of scientific paper and 
in a design project. 

Have the ability to focus on further courses in the 
field of transportation engineering to enhance 
his/her knowledge and skills in the design, 
operation, and management of highway facilities. 

Performance in preparing, presenting, and writing a 
design project and scientific paper. 
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VIII. Suggested Text: 

   Roess, R.P., Prassas, E.S., McShane, W.R., (2004).  Traffic Engineering, 3rd

 
 edition, Prentice Hall. 

IX. Alternative texts and references: 
     Fricker, J.D., and Whitford, R.K., (2004).   Fundamentals of Transportation Engineering – 
      A Multimodal Systems Approac, Prentice Hall. 
 

Washington, S., Karlaftis, M., and Mannering, F., (2003), Statistical and Econometric Methods for    
Transportation Data, CHAPMAN & HALL/CRC. 

 
      Wright, P., (1996).  Highway Engineering, 6th edition, Wiley.   

 
      1994, Highway Capacity Manual, 3rd

 
 edition, Transportation Research Board. 

       Mannering, F., and Kilareski, W., (1998).  Principles of Highway Engineering and Traffic Analysis,   
      2nd

 
  edition, Wiley.   

      Manual of Uniform Traffic Control Devices (MUTCD), Federal Highway Administration (FHWA). 
 

X. Websites: 
       

American Association of State and Highway transportation 
Officials (AASHTO)   

www.aashto.org 
 

American Public Transit Association   www.apta.com 
Transportation Research Board            www.trb.org       
U.S. Bureau of Transportation Statistics       www.bts.gov 
Automotive Technology    www.automotive-technology.com   
Institute of Transportation Engineers          www.ite.org  
U.S. Department of Transportation        www.dot.gov 
ITS Research Center, Texas A&M www.rce.tamu.edu 
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I. Course description 

Traffic engineering studies and analysis, traffic flow theory, traffic control systems design, 
signalization, and capacity analyses.  

   
II. Course Design 

 
A. Fundamental intent: Designed as a technical elective for undergraduate students majoring in 
Civil Engineering. Course to be stacked with CE A623 Traffic Engineering. 

 
B. Number of Semester Credits: Three (3) 

 
C. Course Schedule: Standard fifteen (15) week semester. 

 
D. Lectures Hours/week: Two (2) 

 
E. Laboratory Hours/week:  Two (2) 

 
F. Total time of work expected outside of class: Five (5) hours per week. 

 
G. Programs that require this course:  Technical elective for Bachelor of Science in Civil 

Engineering. 
 

H. Grading: A – F 
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III. Course level justification 
A. The course will involve application of engineering and scientific knowledge and skills typical of 

graduate engineering students. 
B. The primary context of the course will be discussion and interaction among professional peers on 

advanced topics, with the basic assumption that students are accustomed to this level of 
interaction. 

C. Lectures, multimedia presentations, and required reading will include advanced scientific and 
engineering topics that require for correct interpretation a background in math and science 
equivalent to that of Bachelors degree programs in engineering. 

D. Students in the course analyze measured data and evaluate analytical methods to solve problems 
typical of advanced engineering and applied science research and practice. 

E. Significant responsibility for independent critical thinking, efficient learning habits, and 
interpretation of technical information will fall on the student, at a level commonly associated 
with graduate education. 

 
IV. Course Outline 

A. Introduction to traffic engineering and its scope 
1. Components of the systems and their characteristics 
2. Roadways and their geometric characteristics 
3. Introduction to traffic control devices 
4. Intelligent transportation systems 

B. Traffic engineering studies and analysis 
1. Statistical applications in traffic engineering 
2. Volume studies and characteristics 
3. Speed, travel, time and delay studies 
4. Parking studies and programs 

C. Traffic control 
1. Traffic control for freeways 
2. Traffic control for rural highways 

D. Intersection control and design 
1. Introduction to intersection control 
2. Basic principles of intersection signalization 
3. Fundamentals of signal design and timing 
4. Elements of intersection design 
5. Actuated signal control and detection  
6. Analysis of signalized intersections 
7. Applications of signalized intersection analysis 

E. Capacity level and level of service analysis 
1. Freeways and multilane rural highways 
2. Signalized intersections 

 
V. Instructional Goals and Student Outcomes 

A. Instructional Goals.  Instructor will enable the student to: 
1. have basic skills in the traffic engineering design and analysis of highway facilities, 
2. have skills for conducting traffic engineering data collection, and studies, 
3. understand the basics in traffic design and control, 
4. design a signalized intersection, 
5. understand the basics in capacity and Level of Service analysis, 
6. analyze and evaluate the capacity of a signalized intersection, 
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7. present his/her work as an engineer and communicate with others in a professional manner, 
8. preserve, share, and analyze information in traffic engineering using the basic knowledge 

and skills attained during class and field work, 
9. work as a team to achieve their goals efficiently and professionally, 
10. consider the wider perspective and diversity of the engineering profession when dealing with 

the social, economic, and environmental aspects in traffic engineering. 
 

B. Student Outcomes.  Students who successfully complete this course will demonstrate 
knowledge and skills in the following areas: 
1. visualize the traffic engineering in perspective to highway engineering,  
2. integrate and interact with the prospective transportation professionals and agencies, 
3. understand the importance of the interaction of the different components of traffic 

engineering components, 
4. be able to deliver a project report that meets the objectives of the traffic design aspect under 

consideration, 
5. realize the diminutions’ of the components of traffic systems, 
6. be able to understand the basics in the design and analysis of traffic engineering systems, 
7. have the ability to focus on further courses in the field of transportation engineering to 

enhance his/her knowledge and skills in the design, operation, and management of highway 
facilities. 

 
VI. Course Activities 

A. Class meetings consist of lectures, multimedia presentations, discussions, and periodic 
examinations. 

B. Students are assigned required reading and homework problems to analyze measured data and 
evaluate analytical solution methods. 

C. Students will complete a design project in the field of Traffic Engineering within course time 
frame. 

D. Students are required to perform experiments in the field, collect data, and analyze data in the 
field of Traffic Engineering. 

VII. Course Evaluation.  Methods of evaluation may include but are not limited to: 
Outcomes Measures 

Visualize the traffic engineering in perspective to 
highway engineering. 

Performance in the exam, quizzes, and homework 
assignments. 

Integrate and interact with the prospective 
transportation professionals and agencies. 

Performance in presentation of in a design project. 

Understand the importance of the interaction of the 
different components of traffic engineering 
components. 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

Be able to deliver a project report that meets the 
objectives of the traffic design aspect under 
consideration. 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

Realize the diminutions’ of the components of 
traffic systems. 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

Be able to understand the basics in the design and 
analysis of traffic engineering systems. 

Performance in presentation of a design project. 

Have the ability to focus on further courses in the 
field of transportation engineering to enhance 
his/her knowledge and skills in the design, 
operation, and management of highway facilities. 

Performance in preparing, presenting, and writing a 
design project. 
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VIII. Suggested Text: 

   Roess, R.P., Prassas, E.S., McShane, W.R., (2004).  Traffic Engineering, 3rd

 
 edition, Prentice Hall. 

IX. Alternative texts and references: 
 Fricker, J.D., and Whitford, R.K., (2004).   Fundamentals of Transportation Engineering – 
 A Multimodal Systems Approac, Prentice Hall. 
 
 Washington, S., Karlaftis, M., and Mannering, F., (2003), Statistical and Econometric Methods for    
Transportation Data, CHAPMAN & HALL/CRC. 
 
Wright, P., (1996).  Highway Engineering, 6th edition, Wiley.   
 
1994, Highway Capacity Manual, 3rd

 
 edition, Transportation Research Board. 

Mannering, F., and Kilareski, W., (1998).  Principles of Highway Engineering and Traffic Analysis,   
2nd

 
  edition, Wiley.   

      Manual of Uniform Traffic Control Devices (MUTCD), Federal Highway Administration (FHWA). 
 

X. Websites: 
       

American Association of State and Highway transportation 
Officials (AASHTO)   

www.aashto.org 
 

American Public Transit Association   www.apta.com 
Transportation Research Board            www.trb.org       
U.S. Bureau of Transportation Statistics       www.bts.gov 
Automotive Technology    www.automotive-technology.com   
Institute of Transportation Engineers          www.ite.org  
U.S. Department of Transportation        www.dot.gov 
ITS Research Center, Texas A&M www.rce.tamu.edu 
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University of Alaska Anchorage 

Proposal to Initiate, Add, Change, or Delete a Course or Program of Study 



[UNIVERSITY OF ALASKA ANCHORAGE,  
SCHOOL OF ENGINEERING 

 
COURSE CONTENT GUIDE 

 
DATE: 10/13/2008  

 
Department: Civil Engineering 

 
Course Prefix, Number, and Title:  CE A624 Pavement Design 
 
 
I. Course description 

Analysis and design of highway and airport pavements, principles of theoretical and practical 
approaches for the design of flexible and rigid pavement structures. Methods for asphalt concrete 
mixture design and performance measures.  

   
II. Course Design 

 
A. Fundamental intent: Designed as a technical elective for graduate students majoring in Civil 
Engineering. Course to be stacked with CE A424 Pavement Design. 

 
B. Number of Semester Credits: Three (3) 

 
C. Course Schedule: Standard fifteen (15) week semester. 

 
D. Lectures Hours/week: Two (2) 

 
E. Laboratory Hours/week:  Two (2) 

 
F. Total time of work expected outside of class: Five (5) hours per week. 

 
G. Programs that require this course:  Technical elective for Masters of Science in Civil 

Engineering. 
 

H. Grading: A – F 
 

I. Coordination with affected unites: Faculty list serve.  Only the Department of Civil 
Engineering is affected. 

 
J. Justification for Action:      Elective course for the Masters in Science in Civil Engineering, 

providing specialized practical training in transportation engineering. 
 

K. Prerequisite: Graduate level.  
 

L. Registration Restrictions:  Graduate standing. 
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III. Course level justification 
 
A. The course will involve application of engineering and scientific knowledge and skills typical of 

graduate engineering students. 
B. The primary context of the course will be discussion and interaction among professional peers on 

advanced topics, with the basic assumption that students are accustomed to this level of 
interaction. 

C. Lectures, multimedia presentations, and required reading will include advanced scientific and 
engineering topics that require for correct interpretation a background in math and science 
equivalent to that of master’s degree programs in engineering. 

D. Students in the course analyze measured data and evaluate analytical methods to solve problems 
typical of advanced engineering and applied science research and practice. 

E. Significant responsibility for independent critical thinking, efficient learning habits, and 
interpretation of technical information will fall on the student, at a level commonly associated 
with graduate education. 

 
IV. Course Outline 

A. Introduction  
1. Introduction to Pavement structures. 
2. Pavements types.  
3. Design factors. 
4. Pavements (airports& highways). 

B. Stresses and strains in flexible pavements 
1. Homogeneous mass. 
2. Layered systems. 
3. Viscoelestice solutions.   

C. Stresses and strains in rigid pavements 
1. Stresses due to curling 
2. Stresses and deflections due to loading. 
3. Stresses due to friction. 
4. Design of dowels and joints. 

D. Traffic loading and volume. 
1. Design procedures. 
2. Equivalent single-wheel load. 
3. Equivalent single-axle factor. 
4. Traffic analysis. 

E. Material characterization 
1. Resilient modulus. 
2. Fatigue characteristic. 

F.   Pavement performance 
G.  Reliability 
H.  Flexible pavement design 

  1.  AASHTO design method 
I.    Rigid pavement design 

1. PCA method 
J.    Asphaltic Concrete Mixture Design 

1. AASHTO Mix Design 
2. Superpave Mix Design 
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V. Instructional Goals and Student Outcomes 

A. Instructional Goals.  Instructor will enable the student to: 
1. have basic skills in pavement design and analysis for highways and airports, 
2. have skills for conducting pavement related testing and studies, 
3. understand the basics in theoretical design of pavement structures, 
4. understand the practical aspects pavement design, 
5. analyze and evaluate pavement design parameters, 
6. analyze and evaluate pavement materials and construction methods, 
7. present his/her work as an engineer and communicate with others in a professional manner, 
8. preserve, share, and analyze information for pavement structures using the basic knowledge 

and skills attained during class and field work, 
9. work as a team to achieve their goals efficiently and professionally, 
10. consider the wider perspective and diversity of the engineering profession when dealing with 

the social, economic, and environmental aspects in pavement design. 
 

B. Student Outcomes.  Students who successfully complete this course will demonstrate knowledge 
and skills in the following areas: 
1. visualization of the pavement design in perspective to highway engineering,  
2. integration and interaction with the prospective transportation professionals and agencies, 
3. understanding the importance of the interaction of the different components of highway 

engineering components, 
4. delivering a project report that meets the objectives of the pavement materials and pavement 

design aspects under consideration, 
5. realization of the diminutions and aspects of pavement structures, 
6. understanding the basics in the design and analysis of pavement structures, 
7. focusing on further courses in the field of transportation engineering to enhance his/her 

knowledge and skills in the design, operation, and management of highway facilities. 
 

VI. Course Activities 
A. Class meetings consist of lectures, multimedia presentations, discussions, and periodic 

examinations. 
B. Students are assigned required reading and homework problems to analyze measured data and 

evaluate analytical solution methods. 
C. Students will complete a scientific paper and design project in the field of pavement structures 

and materials within the time frame of the course. 
D. Students are required to perform experiments in the lab, collect data, and analyze data. 
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VII. Course Evaluation.  Methods of evaluation may include but are not limited to: 

Outcomes Measures 
visualization of the pavement design in perspective 
to highway engineering, 

Performance in the exam, quizzes, and homework 
assignments. 

integration and interaction with the prospective 
transportation professionals and agencies, 

Performance in the lab, presentation of scientific 
paper and in a design project. 

understanding the importance of the interaction of 
the different components of highway engineering 
components, 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

delivering a project report that meets the objectives 
of the pavement materials and pavement design 
aspects under consideration, 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

realization of the diminutions and aspects of 
pavement structures, 

Performance in the final exam, quizzes, field 
projects, term design project, and homework 
assignments.  

understanding the basics in the design and analysis 
of pavement structures, 

Performance in the final exam, quizzes, field 
projects, term design project, and homework 
assignments. 

focusing on further courses in the field of 
transportation engineering to enhance his/her 
knowledge and skills in the design. 

Performance in preparing, presenting, writing a 
design project and scientific paper. 

 
VIII. Suggested Text: 

   Huang, Y. H., (2004).  Pavement Analysis and Design, 2rd

 
 edition, Prentice Hall 

IX. Alternative texts and references: 
Youder, E. S., and Witezak, M. W., (1975). Principles Of Pavement Design, Wiley. 
 
American Society of Testing and Materials, ASTM standards (all relevant tests and standards). 
 
(2007), Standard Specifications for Transportation and Methods of Sampling and Testing And
Provisional Standards, 27

    
th

Garber, and Hoel, L., (2002).  Traffic and Highway Engineering, 4
 , AASHTO, edition. 

th

 
 edition, Garber Hoel. 

(2007), AASHTO Guide for the Design of Pavement Structures, America Association of State and     
Highway Transportation Officials. 
(2001), MS-22 Construction of Hot Mix Asphalt Pavements, 2nd

 
 edition, Asphalt Institute. 

(2000),MS-11 Full-Depth Asphalt Pavements for Air Carrier Airports, , 3rd

 
 edition, Asphalt Institute. 

(2000), MS-1 Thickness Design--Asphalt, 10th

 
 edition, Asphalt Institute. 

(2001), SP-2 Super pave Mix Design, 3rd edition, Asphalt Institute. 
(2003), SP-1 Performance Graded Asphalt Binder Specification and Testing Superpave Mix Design, 
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3rd

       Websites: 
 edition, Asphalt Institute. 

    
American Association of State and Highway 
transportation Officials (AASHTO)   

www.aashto.org 
 

Transportation Research Board   www.trb.org 

U.S. Bureau of Transportation Statistics       www.bts.gov 

Automotive Technology www.automotive-technology.com 

U.S. Department of Transportation               www.dot.gov 

ITS Research Center, Texas A&M               www.rce.tamu.edu 

Asphalt Institute                                             www.asphaltinstitute.org 
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13.  List any programs or college requirements that require this course 
        Technical elective for Bachelor of Science in Civil Engineering. 
 
14.  Coordinate with Affected Units:     Faculty list serve.  Only the Department of Civil Engineering is affected.                              
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15.    General Education Requirement            Oral Communication         Written Communication         Quantitative Skills         Humanities 
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16.  Course Description  
       Analysis and design of highway and airport pavements, principles of theoretical and practical approaches for the design of flexible 
and rigid pavement structures. Methods for asphalt concrete mixture design and performance measures.  
 
 
17a.  Course Prerequisite(s) (list prefix and number) 
      CE A402 . 

17b.  Test Score(s) 
                

17c.  Co-requisite(s) (concurrent enrollment required) 
                
 

17d.  Other Restriction(s) 
 

            College       Major       Class       Level 

17e.  Registration Restriction(s) (non-codable) 
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18.    Mark if course has fees       
 

19.  Justification for Action 
         Elective course for Bachelor in Science in Civil Engineering, providing specialized practical training in transportation 
engineering.Course to be stacked with CE A624 Pavement Design.  
 

 
 
 
 
 

Curriculum Action Request 
University of Alaska Anchorage 

Proposal to Initiate, Add, Change, or Delete a Course or Program of Study 



[UNIVERSITY OF ALASKA ANCHORAGE,  
SCHOOL OF ENGINEERING 

 
COURSE CONTENT GUIDE 

 
DATE: 10/13/2008  

 
Department: Civil Engineering 

 
Course Prefix, Number, and Title:  CE A424 Pavement Design 
 
 
I. Course description 

Analysis and design of highway and airport pavements, principles of theoretical and practical 
approaches for the design of flexible and rigid pavement structures. Methods for asphalt concrete 
mixture design and performance measures.  

   
II. Course Design 

 
A. Fundamental intent: Designed as a technical elective for undergraduate students majoring in 
Civil Engineering. Course to be stacked with CE A624 Pavement Design. 

 
B. Number of Semester Credits: Three (3) 

 
C. Course Schedule: Standard fifteen (15) week semester. 

 
D. Lectures Hours/week: Two (2) 

 
E. Laboratory Hours/week:  Two (2) 

 
F. Total time of work expected outside of class: Five (5) hours per week. 

 
G. Programs that require this course:  Technical elective for Bachelor of Science in Civil 

Engineering. 
 

H. Grading: A – F 
 

I. Coordination with affected unites: Faculty list serve.  Only the Department of Civil 
Engineering is affected. 

 
J. Justification for Action: Elective course for the Bachelor in Science in Civil Engineering, 

providing specialized practical training in transportation engineering. 
 

K. Prerequisite: CE A402.  
 

L. Registration Restrictions:  Undergraduate senior standing. 
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III. Course level justification 
 
A. The course will involve application of engineering and scientific knowledge and skills typical of 

graduate engineering students. 
B. The primary context of the course will be discussion and interaction among professional peers on 

advanced topics, with the basic assumption that students are accustomed to this level of 
interaction. 

C. Lectures, multimedia presentations, and required reading will include advanced scientific and 
engineering topics that require for correct interpretation a background in math and science 
equivalent to that of bachelor degree programs in engineering. 

D. Students in the course analyze measured data and evaluate analytical methods to solve problems 
typical of advanced engineering practice. 

E. Significant responsibility for independent critical thinking, efficient learning habits, and 
interpretation of technical information will fall on the student, at a level commonly associated 
with graduate education. 

 
IV. Course Outline 

A. Introduction  
1. Introduction to Pavement structures. 
2. Pavements types.  
3. Design factors. 
4. Pavements (airports& highways). 

B. Stresses and strains in flexible pavements 
1. Homogeneous mass. 
2. Layered systems. 
3. Viscoelestice solutions.   

C. Stresses and strains in rigid pavements 
1. Stresses due to curling 
2. Stresses and deflections due to loading. 
3. Stresses due to friction. 
4. Design of dowels and joints. 

D. Traffic loading and volume. 
1. Design procedures. 
2. Equivalent single-wheel load. 
3. Equivalent single-axle factor. 
4. Traffic analysis. 

E. Material characterization 
1. Resilient modulus. 
2. Fatigue characteristic. 

F.   Pavement performance 
G.  Reliability 
H.  Flexible pavement design 

  1.  AASHTO design method 
I.    Rigid pavement design 

1. PCA method 
J.    Asphaltic Concrete Mixture Design 

1. AASHTO Mix Design 
2. Superpave Mix Design 
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V. Instructional Goals and Student Outcomes 
A. Instructional Goals.  Instructor will enable the student to: 

1. have basic skills in pavement design and analysis for highways and airports, 
2. have skills for conducting pavement related testing and studies, 
3. understand the basics in theoretical design of pavement structures, 
4. understand the practical aspects pavement design, 
5. analyze and evaluate pavement design parameters, 
6. analyze and evaluate pavement materials and construction methods, 
7. present his/her work as an engineer and communicate with others in a professional manner, 
8. preserve, share, and analyze information for pavement structures using the basic knowledge 

and skills attained during class and field work, 
9. work as a team to achieve their goals efficiently and professionally, 
10. consider the wider perspective and diversity of the engineering profession when dealing with 

the social, economic, and environmental aspects in pavement design. 
 

B. Student Outcomes.  Students who successfully complete this course will demonstrate knowledge 
and skills in the following areas: 
1. visualization of the pavement design in perspective to highway engineering,  
2. integration and interaction with the prospective transportation professionals and agencies, 
3. understanding the importance of the interaction of the different components of highway 

engineering components, 
4. delivering a project report that meets the objectives of the pavement materials and pavement 

design aspects under consideration, 
5. realization of the diminutions and aspects of pavement structures, 
6. understanding the basics in the design and analysis of pavement structures, 
7. focusing on further courses in the field of transportation engineering to enhance his/her 

knowledge and skills in the design, operation, and management of highway facilities. 
 

VI. Course Activities 
A. Class meetings consist of lectures, multimedia presentations, discussions, and periodic 

examinations. 
B. Students are assigned required reading and homework problems to analyze measured data and 

evaluate analytical solution methods. 
C. Students will complete a design project in the field of pavement structure within the time frame of 

the course. 
D. Students are required to perform experiments in the lab, collect data, and analyze data. 
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VII. Course Evaluation.  Methods of evaluation may include but are not limited to: 
Outcomes Measures 

visualization of the pavement design in perspective 
to highway engineering 

Performance in the exam, quizzes, and homework 
assignments. 

integration and interaction with the prospective 
transportation professionals and agencies 

Performance in the lab, presentation of a design 
project. 

understanding the importance of the interaction of 
the different components of highway engineering 
components 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

delivering a project report that meets the objectives 
of the pavement materials and pavement design 
aspects under consideration 

Performance in the exam, quizzes, field projects, 
and homework assignments. 

realization of the diminutions and aspects of 
pavement structures 

Performance in the final exam, quizzes, field 
projects, term design project, and homework 
assignments.  

understanding the basics in the design and analysis 
of pavement structures 

Performance in the final exam, quizzes, field 
projects, term design project, and homework 
assignments. 

focusing on further courses in the field of 
transportation engineering to enhance his/her 
knowledge and skills in the design 

Performance in preparing, presenting, and writing a 
design project. 

 
VIII. Suggested Text: 

   Huang, Y. H., (2004).  Pavement Analysis and Design, 2rd

 
 edition, Prentice Hall 

IX. Alternative texts and references: 
Youder, E. S., and Witezak, M. W., (1975). Principles Of Pavement Design, Wiley. 
 
American Society of Testing and Materials, ASTM standards (all relevant tests and standards). 
 
(2007), Standard Specifications for Transportation and Methods of Sampling and Testing And
Provisional Standards, 27

    
th

Garber, and Hoel, L., (2002).  Traffic and Highway Engineering, 4
 , AASHTO, edition. 

th

 
 edition, Garber Hoel. 

(2007), AASHTO Guide for the Design of Pavement Structures, America Association of State and     
Highway Transportation Officials. 
(2001), MS-22 Construction of Hot Mix Asphalt Pavements, 2nd

 
 edition, Asphalt Institute. 

(2000),MS-11 Full-Depth Asphalt Pavements for Air Carrier Airports, , 3rd

 
 edition, Asphalt Institute. 

(2000), MS-1 Thickness Design--Asphalt, 10th

 
 edition, Asphalt Institute. 

(2001), SP-2 Super pave Mix Design, 3rd edition, Asphalt Institute. 
(2003), SP-1 Performance Graded Asphalt Binder Specification and Testing Superpave Mix Design, 
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3rd edition, Asphalt Institute.
Websites: 

      

    
American Association of State and Highway 
transportation Officials (AASHTO)   

www.aashto.org 
 

Transportation Research Board   www.trb.org 

U.S. Bureau of Transportation Statistics       www.bts.gov 

Automotive Technology www.automotive-technology.com 

U.S. Department of Transportation               www.dot.gov 

ITS Research Center, Texas A&M               www.rce.tamu.edu 

Asphalt Institute                                             www.asphaltinstitute.org 
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11.  Implementation Date   semester/year 
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         Stacked         with   CE A425            Cross-Listed Coordination Signature 
 

 
13.  List any programs or college requirements that require this course 
        Technical elective for Master of Science in Civil Engineering. 
 
14.  Coordinate with Affected Units:     UAA list serve                              
                                                             Department, School, or College                                                                
                                                                                                                                                                                               Initiator Signature                                    Date 
 
15.    General Education Requirement            Oral Communication         Written Communication         Quantitative Skills         Humanities 
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16.  Course Description  
       Geometrical and structural design, construction, and maintenance of highway facilities and   
       associated economic, social, and environmental consequences.  The stacked course CE A425 designed as a technical elective for  
       undergraduate students pursuing a Bachelor of Science in Civil Engineering. 
 
 
17a.  Course Prerequisite(s) (list prefix and number) 
      CE A402 with minium grade of "C". 

17b.  Test Score(s) 
          N/A 

17c.  Co-requisite(s) (concurrent enrollment required) 
          N/A 
 

17d.  Other Restriction(s) 
 

            College       Major       Class       Level 

17e.  Registration Restriction(s) (non-codable) 
          N/A 
 

 

18.    Mark if course has fees       
 

19.  Justification for Action 
         New elective course for the Masters of Science in Civil Engineering degree. Course to be stacked with CE A425 Highway 
Engineering. The stacked course CE A425 designed as a technical elective for undergraduate students pursuing a Bachelor of Science 
in Civil Engineering.  
 

 
 
 
 

Curriculum Action Request 
University of Alaska Anchorage 

Proposal to Initiate, Add, Change, or Delete a Course or Program of Study 



UNIVERSITY OF ALASKA ANCHORAGE,  
SCHOOL OF ENGINEERING 

 
COURSE CONTENT GUIDE 

 
DATE: 10/14/2008  

 
Department: Civil Engineering 

 
Course Prefix, Number, and Title:  CE A625 Highway Engineering 
 
 
I. Course description 
       Geometrical and structural design, construction, and maintenance of highway facilities and 
associated economic, social, and environmental consequences. The stacked course CE A425 
designed as a technical elective for undergraduate students pursuing a Bachelor of Science in 
Civil Engineering. 
  

   
II. Course Design 

A. Fundamental Intent: Designed as an elective course for graduate students majoring in Civil 
Engineering. 

 
B. Number of Semester Credits: Three (3). 

 
C. Course Schedule: Standard fifteen (15) week semester. 

 
D. Lectures Hours/week: Two (2) 

 
E. Laboratory Hours/week: Three (3) 

 
F. Total time of work expected outside of class: Six (6) hours per week. 

 
G. Programs that require this course:  Elective course for Masters of Science in Civil 

Engineering. 
 

H. Grading: A – F 
 

I. Fee:  Yes 
 

J. Coordination with affected units:  UAA list serve 
 

K. Justification for action: New elective course for the Masters of Science in Civil Engineering 
degree.   

 
L. Prerequisite: CE A402 with minimum grade of “C”. 

 
M. Registration Restrictions: Masters of Science in Civil Engineering degree students.   

 
 



III.  Course level justification 
This graduate level elective course requires specialized prerequisite knowledge and skills and the 
ability to synthesize this knowledge to plan and design highway components at a level equivalent to 
professional practice. The student should have the ability to conduct research in the subject area and 
produce a draft research paper. 

IV.  Course Outline 
A. Highway surveys and location 

1. Techniques for highway location 
2. Principles of highway location 

B. Geometric design of highway facilities 
1. Highway functional classification 
2. Factors influencing highway location 
3. Highway design standards 
4. Cross-sectional elements 
5. Design of alignment – vertical alignment 
6. Horizontal alignment 
7. Special facilities for heavy vehicle/grades 
8. Parking facilities 

C. Local urban streets 
1. General design considerations: 

a. Design traffic volumes 
b. Design speed 
c. Sight distance 
d. Grades 
e. Alignment 

D. Urban arterials 
1. General design considerations: 

a. Design speed 
b. Design traffic volumes 
c. Sight distance 
d. Grades 
e. Alignment 

E. Freeways 
1. General design considerations 

a. Design speed 
b. Design traffic volumes 
c. Levels of service 
d. Pavement and shoulders 

F. Highway Drainage 
1. Surface drainage 
2. Highway drainage structures 
3. Subsurface drainage 

G. Soil engineering for highway design 
1. Classification of soils for highway use 
2. Soil survey for highway construction 
3. Soil compaction 
4. Tests for soil for pavement design 

H. Bituminous mixtures 
1. Bituminous materials 
2. Properties of asphalt mixtures 
3. Mix design methods and tests 



I. Flexible pavement design 
1. Components of flexible pavements 
2. Design variables 
3. Thickness design of flexible pavements 

J. Rigid pavement design 
1. Materials used in rigid pavement 
2. Joints in concrete pavements 
3. Pumping of rigid pavements 
4. Stresses in rigid pavements 
5. Thickness design of rigid pavements 

K. Introduction to pavement management 
1. Highway rehabilitation 
2. Methods for measuring roadway condition 
3. Pavement rehabilitation 

 
V. Instructional Goals and Student Outcomes 

A. Instructional Goals.  The instructor will enable students: 
1. with basic skills in the highway engineering and design, 
2. with skills for analysis of route survey and location, 
3. to understand the basics in the evaluation route alternatives, 
4. to understand the basics in highway design criteria and standards, 
5. to understand the basics in material properties, specification, and analysis which relate to 

pavement structures, 
6. to design flexible and rigid pavements and understand the criteria for design, 
7. to understand the basics in pavement management, 
8. to present his/her work as an engineer and communicate with others in a professional 

manner, 
9. to preserve, share, analyze, and conduct a research in highway engineering using the basic 

knowledge and skills attained during class and field work, 
10. to work as a team to achieve their goals efficiently and professionally, 
11. to consider the wider perspective and diversity of the engineering profession when dealing 

with the social, economic, and environmental aspects in traffic engineering. 
B. Student Outcomes.  Students who successfully complete this course will be able to: 

1. comprehend and determine parameters related to selection of highway routes, 
2. recognize and apply the techniques for evaluation of highway routes, 
3. identify and apply highway design standards, 
4. discuss and analyze highway design case studies, 
5. analyze properties of construction materials related to transportation facilities, 
6. design highway pavement structures, 
7. prepare and write a design project report within a team and conduct a research in the 

subject area, 
8. integrate the social, economic, and environmental aspects in a design project report, 

 
VI. Course activities 

A. Class meetings consist of lectures, multimedia presentations, discussions, and periodic 
examinations. 

B. Students are assigned required reading and homework problems to analyze measured data 
and evaluate analytical solution methods. 

C. Students will complete a scientific paper and design project in any field related of highway 
geometric design. 

D. Students are required to perform experiments in the field, collect data, and analyze data. 



Course Evaluation:  Methods of evaluation may include but are not limited to: 

 
 
 
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

VII. Suggested Text: 
             Garber, and Hoel, L., (2002).  Traffic and Highway Engineering, 3rd

 
 edition, print # 07  

A Policy on Geometric Design of Highways and Streets, 5th

 
 edition. 

AASHTO Guide for Design of Pavement Structures, 1993.  Washington D.C.  
 

VIII. Alternative texts and references: 
Fricker, J.D., and Whitford, R.K., (2004).   Fundamentals of Transportation Engineering – 
A Multimodal Systems Approach, Wiley. 
 
Wright, P., (1996).  Highway Engineering, 6th

 
 edition, Wiley.  

Highway Capacity Manual, 3rd

 
 edition, 1994. Transportation Research Board. 

Mannering, F., and Kilareski, W., (1998).  Principles of Highway Engineering and Traffic 
Analysis,   
2nd

 
  edition, Wiley.   

Manual of Uniform Traffic Control Devices (MUTCD), Federal Highway Administration 
(FHWA). 
 
Highway Capacity Manual (2000), Transportation Research Board. 

Outcomes Measures 
Comprehend and determine parameters related 
to the selection of highway route. 

Performance in the exam, quizzes, and 
homework assignments. 

Recognize and review the techniques in the 
evaluation of highway routes. 

Performance in presentation of a design project 
report and in a design project. 

Identify and review highway design 
parameters and standards. 

Performance in the exam, quizzes, and 
homework assignments. 

Discuss and analyze cases of highway design. Performance in presentation design project 
report. 

Comprehend and discuss properties of 
construction materials related to transportation 
facilities. 

Performance in the exam, quizzes, and 
homework assignments. 

Analyze and design highway pavement 
structures. 

Performance in presentation a design project 
report and in a design project. 

prepare and write a design project report 
within a team and conduct a research in the 
subject area, 

Performance in preparing, presenting and 
writing a design project report and scientific 
paper. 

Integrate the social, economic, and 
environmental aspects in the design. 

Performance in preparing, presenting, and 
writing a design project and scientific paper. 



 
Kristy, C., and Lall, B., (1998).  Transportation Engineering, 2nd

 
 edition, Prentice Hall. 

 
Dickey, J., (1982).   Metropolitan Transportation Planning, 2nd

 
 edition, Wiley.  

Vergill, G., Stover, and Koepke, F.J., (1988). Transportation and Land Development, Institute of 
Transportation Engineers. 
 
American Society of Testing and Materials, ASTM standards. 
 
2007, Standard Specifications for Transportation and Methods of Sampling and Testing and    
Provisional Standards, 27th

 
 edition. 

IX. Web References 
American Association of State and Highway transportation 
Officials (AASHTO)   
               

www.aashto.org 
 

American Public Transit Association            www.apta.com 
 

Transportation Research Board                     www.trb.org 
 

U.S. Bureau of Transportation Statistics       www.bts.gov 
 

Automotive Technology (Projects …etc)       www.automotive-
technology.com 

Institute of Transportation Engineers            www.ite.org  
 

U.S. Department of Transportation www.dot.gov 
 

ITS Research Center, Texas A&M                  www.rce.tamu.edu 
 

http://www.aashto.org/�
http://www.apta.com/�
http://www.trb.org/�
http://www.bts.gov/�
http://www.automotive-technology.com/�
http://www.automotive-technology.com/�
http://www.ite.org/�
http://www.dot.gov/�
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    Disapproved:         Disapproved: 
                              Curriculum Committee Chairperson      Date              Provost or Designee    Date 
 

 
    
1a.  School or College 
       EN SOENGR 
 

1b.  Division 
             
 

1c. Department 
      CIVIL ENGINEERING 
 

2.  Course Prefix 
 
      CE 

3.  Course Number 
 
      A425 

4.  Previous Course Prefix & Number 
 
     CE A404 

5a.  Credits/CEU 
 

       3.0 CR 

5b.  Contact Hours 
       (Lecture + Lab) 
        (2+3) 
 

6. Complete Course/Program Title 
    Highway Engineering 
          
Abbreviated Title for Transcript (30 character) 
 

7.  Type of Course                       Academic                 Non-credit                     CEU                         Professional Development 
 
 
8.  Type of Action       Course                         Program 
 

  Add                             Prefix                                   Course Number       
  Change                     Credits                                  Contact Hours 

(mark appropriate boxes)             Title                                      Repeat Status 
  Delete                        Grading Basis                      Cross-Listed/Stacked 

                                          Course Description              Course Prerequisites 
                                          Test Score Prerequisites     Co-requisites 
                                          Other Restrictions                Registration Restrictions 
                                                    Class           Level    
                                                    College        Major 
                                         Other       

 
9.   Repeat Status No        # of Repeats   0      Max Credits  N/A 
 
 
10.  Grading Basis          A-F       P/NP       NG 
 
 

11.  Implementation Date   semester/year 
        From:  Spring/2009                To:  99 /9999   
                                                                          
 
 

12.    Cross Listed with   N/A 
                                       
         Stacked         with   CE A625            Cross-Listed Coordination Signature 
 

 
13.  List any programs or college requirements that require this course 
        Technical elective for Bachelor of Science in Civil Engineering. 
 
14.  Coordinate with Affected Units:     UAA list serve                              
                                                             Department, School, or College                                                                
                                                                                                                                                                                               Initiator Signature                                    Date 
 
15.    General Education Requirement            Oral Communication         Written Communication         Quantitative Skills         Humanities 
                                                                                        Fine Arts                          Social Sciences                     Natural Sciences            Integrative Capstone 
 

16.  Course Description  
       Geometrical and structural design, construction, and maintenance of highway facilities and associated economic, social, and 
environmental consequences.The stacked course CE A625 designed as a technical elective for graduate students pursuing a Master of 
Science in Civil Engineering.  
 
 
17a.  Course Prerequisite(s) (list prefix and number) 
      CE A402 with a minimum grade of "C". 

17b.  Test Score(s) 
          N/A 

17c.  Co-requisite(s) (concurrent enrollment required) 
          N/A 
 

17d.  Other Restriction(s) 
 

            College       Major       Class       Level 

17e.  Registration Restriction(s) (non-codable) 
          N/A 
 

 

18.    Mark if course has fees       
 

19.  Justification for Action 
         Elective course for the Bachelor of Science in Civil Engineering degree.  Course description updated and refined.  Goals and 
outcomes updated and refined. Course is to be stacked with CE A625 Highway Engineering. 
 

 
 
 
 
 

Curriculum Action Request 
University of Alaska Anchorage 

Proposal to Initiate, Add, Change, or Delete a Course or Program of Study 



UNIVERSITY OF ALASKA ANCHORAGE,  
SCHOOL OF ENGINEERING 

 
COURSE CONTENT GUIDE 

 
DATE: 10/14/2008  

 
Department: Civil Engineering 

 
Course Prefix, Number, and Title:  CE A425 Highway Engineering 
 
 
I. Course description 

       Geometrical and structural design, construction, and maintenance of highway facilities 
and associated economic, social, and environmental consequences. The stacked course CE 
A625 designed as a technical elective for graduate students pursuing a Master of Science in 
Civil Engineering. 

   
II. Course Design 

A. Fundamental Intent: Designed as a technical elective for undergraduate seniors majoring in 
Civil Engineering. 

 
B. Number of Semester Credits: Three (3). 

 
C. Course Schedule: Standard fifteen (15) week semester. 

 
D. Lectures Hours/week: Two (2) 

 
E. Laboratory Hours/week: Three (3) 

 
F. Total time of work expected outside of class: Six (6) hours per week. 

 
G. Programs that require this course:  Technical elective for Bachelor of Science in Civil 

Engineering. 
 

H. Grading: A – F 
 

I. Fee:  Yes 
 

J. Coordination with affected units:  UAA list serve 
 

K. Justification for action: Elective course for the Bachelor of Science in Civil Engineering degree.  
Course description updated and refined.  Goals and outcomes updated and refined. 

 
L. Prerequisite: CE A402 with minimum grade of “C”. 

 
M. Registration Restrictions: N/A. 

 
 



III.  Course level justification 
This senior level technical elective requires specialized prerequisite knowledge and skills and the 
ability to synthesize this knowledge to plan and design highway components at a level equivalent to 
professional practice. 
 

IV.  Course Outline 
A. Highway surveys and location 

1. Techniques for highway location 
2. Principles of highway location 

B. Geometric design of highway facilities 
1. Highway functional classification 
2. Factors influencing highway location 
3. Highway design standards 
4. Cross-sectional elements 
5. Design of alignment – vertical alignment 
6. Horizontal alignment 
7. Special facilities for heavy vehicle/grades 
8. Parking facilities 

C. Local urban streets 
1. General design considerations: 

a. Design traffic volumes 
b. Design speed 
c. Sight distance 
d. Grades 
e. Alignment 

D. Urban arterials 
1. General design considerations: 

a. Design speed 
b. Design traffic volumes 
c. Sight distance 
d. Grades 
e. Alignment 

E. Freeways 
1. General design considerations 

a. Design speed 
b. Design traffic volumes 
c. Levels of service 
d. Pavement and shoulders 

F. Highway Drainage 
1. Surface drainage 
2. Highway drainage structures 
3. Subsurface drainage 

G. Soil engineering for highway design 
1. Classification of soils for highway use 
2. Soil survey for highway construction 
3. Soil compaction 
4. Tests for soil for pavement design 

H. Bituminous mixtures 
1. Bituminous materials 
2. Properties of asphalt mixtures 
3. Mix design methods and tests 



I. Flexible pavement design 
1. Components of flexible pavements 
2. Design variables 
3. Thickness design of flexible pavements 

J. Rigid pavement design 
1. Materials used in rigid pavement 
2. Joints in concrete pavements 
3. Pumping of rigid pavements 
4. Stresses in rigid pavements 
5. Thickness design of rigid pavements 

K. Introduction to pavement management 
1. Highway rehabilitation 
2. Methods for measuring roadway condition 
3. Pavement rehabilitation 

 
V. Instructional Goals and Student Outcomes 

A. Instructional Goals.  The instructor will enable students: 
1. with basic skills in the highway engineering and design, 
2. with skills for analysis of route survey and location, 
3. to understand the basics in the evaluation route alternatives, 
4. to understand the basics in highway design criteria and standards, 
5. to understand the basics in material properties, specification, and analysis which relate to 

pavement structures, 
6. to design flexible and rigid pavements and understand the criteria for design, 
7. to understand the basics in pavement management, 
8. to present his/her work as an engineer and communicate with others in a professional 

manner, 
9. to preserve, share, and analyze information in highway engineering using the basic 

knowledge and skills attained during class and field work, 
10. to work as a team to achieve their goals efficiently and professionally, 
11. to consider the wider perspective and diversity of the engineering profession when dealing 

with the social, economic, and environmental aspects in traffic engineering. 
 

B. Student Outcomes.  Students who successfully complete this course will be able to: 
1. comprehend and determine parameters related to selection of highway routes, 
2. recognize and apply the techniques for evaluation of highway routes, 
3. identify and apply highway design standards, 
4. discuss and analyze highway design case studies, 
5. analyze properties of construction materials related to transportation facilities, 
6. design highway pavement structures, 
7. prepare and write a design project report within a team, 
8. integrate the social, economic, and environmental aspects in a design project report, 

 
VI. Course activities 

A. Class meetings consist of lectures, multimedia presentations, discussions, and periodic 
examinations. 

B. Students are assigned required reading and homework problems to analyze measured data 
and evaluate analytical solution methods. 

C. Students will complete a design project in the field of highway geometrical design. 
D. Students are required to perform experiments in the field, collect data, and analyze data. 

 



Course Evaluation:  Methods of evaluation may include but are not limited to: 

 
 
 
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
VII. Suggested Text: 

             Garber, and Hoel, L., (2002).  Traffic and Highway Engineering, 3rd

 
 edition, print # 07  

A Policy on Geometric Design of Highways and Streets, 5th

 
 edition. 

AASHTO Guide for Design of Pavement Structures, 1993.  Washington D.C.  
 

VIII. Alternative texts and references: 
Fricker, J.D., and Whitford, R.K., (2004).   Fundamentals of Transportation Engineering – 
A Multimodal Systems Approach, Wiley. 

 
Wright, P., (1996).  Highway Engineering, 6th

 
 edition, Wiley.  

Highway Capacity Manual, 3rd

 
 edition, 1994. Transportation Research Board. 

Mannering, F., and Kilareski, W., (1998).  Principles of Highway Engineering and Traffic Analysis,   
2nd

 
  edition, Wiley.   

Manual of Uniform Traffic Control Devices (MUTCD), Federal Highway Administration (FHWA). 
 
Highway Capacity Manual (2000), Transportation Research Board. 

 
Kristy, C., and Lall, B., (1998).  Transportation Engineering, 2nd

 
 edition, Prentice Hall. 

 

Outcomes Measures 
Comprehend and determine parameters related 
to the selection of highway route. 

Performance in the exam, quizzes, and 
homework assignments. 

Recognize and review the techniques in the 
evaluation of highway routes. 

Performance in presentation of a design project 
report. 

Identify and review highway design 
parameters and standards. 

Performance in the exam, quizzes, and 
homework assignments. 

Discuss and analyze cases of highway design. Performance in presentation design project 
report. 

Comprehend and discuss properties of 
construction materials related to transportation 
facilities. 

Performance in the exam, quizzes, and 
homework assignments. 

Analyze and design highway pavement 
structures. 

Performance in presentation a design project 
report. 

Prepare and write a design project with a team. Performance in preparing, presenting and 
writing a design project report. 

Integrate the social, economic, and 
environmental aspects in the design. 

Performance in the final exam and term design 
project report. 



Dickey, J., (1982).   Metropolitan Transportation Planning, 2nd

 
 edition, Wiley.  

Vergill, G., Stover, and Koepke, F.J., (1988). Transportation and Land Development, Institute of 
Transportation Engineers. 

 
American Society of Testing and Materials, ASTM standards. 

 
2007, Standard Specifications for Transportation and Methods of Sampling and Testing and    
Provisional Standards, 27th

 
 edition. 

IX. Web References 
American Association of State and Highway transportation 
Officials (AASHTO)   
               

www.aashto.org 
 

American Public Transit Association            www.apta.com 
 

Transportation Research Board                     www.trb.org 
 

U.S. Bureau of Transportation Statistics       www.bts.gov 
 

Automotive Technology (Projects …etc)       www.automotive-
technology.com 

Institute of Transportation Engineers            www.ite.org  
 

U.S. Department of Transportation www.dot.gov 
 

ITS Research Center, Texas A&M                  www.rce.tamu.edu 
 

http://www.aashto.org/�
http://www.apta.com/�
http://www.trb.org/�
http://www.bts.gov/�
http://www.automotive-technology.com/�
http://www.automotive-technology.com/�
http://www.ite.org/�
http://www.dot.gov/�
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MASTER OF SCIENCE, CAREER AND TECHNICAL EDUCATION 
University Center (UC), Suite 130, (907) 786-6423 
 
The Master of Science in Career and Technical Education program at UAA provides 
instruction for teachers, administrators, industry trainers, and workforce development 
professionals specializing in career and technical education at the secondary and 
postsecondary level. Face-to-face and distance delivery options meet the learning needs 
of students while making instruction available statewide. Internships are available for 
students interested in updating their skills in an aspect of industry.  Each student’s 
program is jointly designed by the student and a faculty adviser. 
 
Upon completion the graduate will be able to: 

• Defend a philosophy of career and technical education using literature and 
personal experience. 

• Facilitate discussions on and advocate for or argue against career and technical 
education. 

• Design and implement curriculum using methodology that meets the needs of 
diverse learners.  

• Develop, organize, and critically analyze research for a specific audience.  
• Apply leadership and management theory through research and practice in 

organizations. 
• Incorporate technology to facilitate learning. 

 
ADMISSION REQUIREMENTS 

1. See the beginning of this chapter for Admission Requirements for Master’s 
Degrees. 

2. Complete a writing exercise. 
3. Participate in a program interview with faculty adviser. 
 

GRADUATION REQUIREMENTS 
1. See the beginning of this chapter for University Requirements for Master’s 

Degrees. 
2. Complete 36 credits of approved course work. (Up to 9 credits may be at the 400 
  level.) 
3. Complete, present, and obtain approval from graduate committee for individual 
  research project or thesis. 
4. Pass an oral or written examination based on the core program of study. 

 
PROGRAM REQUIREMENTS 

1. Develop an Official Graduate Studies Plan with faculty adviser and obtain 
approval before completion of more than 9 credits of course work. 

2. Complete the Career and Technical Education core courses (121 credits): 
 CTE A611 Historical and Philosophical Foundations of Career 3* 
  and Technical Education     
 CTE A633       Current Issues in Career and Technical Education 3 
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 CTE A643 Teaching in Career and Technical Education  3  
 CTE A655 Curriculum and Assessment in Career and Technical  3 
                                    Education  
 
*If credit was earned for Historical and Philosophical Foundations of Career and 
Technical  Education CTE A411, students must substitute a three credit, CTE 600-level 
course approved by the adviser for CTE A611. 
 

3. Complete a component in human resources and leadership using one of  
 the following courses (3 credits): 3 

       
  BA A632 Organizational Behavior and Human Resource Management (3) 

 EDL A637 Educational Leadership and Organizational Behavior (3)  
 PADM A610 Organizational Theory and Behavior (3) 
 Other human resources/leadership class with approval by faculty adviser (3) 

 
4. Complete a technology education component using one of the following 3  
 courses. (3 credits)   
  
 EDET A637 Design of e-Learning (3) 
 EDET A638 Facilitation of Learning with Technology (3) 
 Other technology course with approval by faculty adviser (3) 
 
5. Complete the following research courses.   (9 credits) 

 EDRS A660 Fundamentals of Research in Education 2 
 EDRS A664 Developing and Writing Literature Reviews 2 
 Other research course approved by faculty adviser 2 
  

 CTE A698 Individual Research (1-6) 3 
    or 
CTE A699  Thesis (1-6) 
 
 

6. Complete 9 credits of electives jointly selected with the graduate adviser. 9 
Electives may be in a technical area.   

 
A total of 36 credits is required for the degree. 
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