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Note: This  document  describes  the  Civil  Engineering Program  Improvement  Plan (PIP).  
Summaries  of  findings  and actions  resulting from  implementation of  the  PIP  are  provided in  the  
companion documents,  Program  Improvement  Report (PIR),  (various  dates).  
 
The  PIP  is  updated periodically,  but  only when  justified by significant  changes  to any part  of  the  
plan.  
 
The  PIRs  are  compiled on  an academic  year  cycle  and are  based on the  plan in effect  at  the  time 
of  the  report.  Minor  deviations  from  the  applicable  plan are  called  out  in  each report.  
 
History of  Modifications  to  the  Program  Improvement  Plan:  
 
Version  Changes  
August  2005  Initial  description of  the  plan.  
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1.  Program  Learning Outcomes  Summary  
 

 

 

 

 

Introduction  

The  Civil  Engineering Department  has,  for  many years,  incorporated multiple  modes  of  
assessment.  These  include  senior  exit  surveys,  alumni  surveys,  employer  surveys,  the  pass-rate  
on the  Fundamentals  of  Engineering  examination,  input  from  the  CE  Professional  Advisory 
Board,  critical  evaluations  by the  Accreditation  Board for  Engineering and Technology,  and 
instructor  self-assessment  of  courses.  Although these  past  practices  have  been invaluable  to the  
BSCE  program,  development  and  refinement  of  assessment  strategies  are  ongoing.  

 
The  department  recently developed and is  currently employing a  comprehensive  plan for  direct 
assessment  of  all  program  outcomes.  This  plan was  pilot-tested in two  courses  during the  fall 
2003 semester  and was  fully implemented throughout  the  curriculum  during the  spring 2004 
semester.  This  plan simultaneously addresses  two aspects  – program  assessment  and student  
assessment  – through mutual  and  direct  measures  of  student  achievement.  

I.  Program  Learning Outcomes  

The  Department  of  Civil  Engineering  has  adopted for  the  BSCE  degree  the  program  outcomes 
specified by the  Accreditation Board  for  Engineering and Technology,  as  listed in  Criterion  3:  
 

Engineering programs  must  demonstrate  that  their  graduates  have:  

a.  an ability to  apply knowledge  of  mathematics,  science,  and engineering;  
b.  an ability to  design and conduct  experiments,  as  well  as  to analyze  and interpret  data;  
c.  an ability to  design a  system,  component,  or  process  to meet  desired needs;  
d.  an ability to  function  on multi-disciplinary teams;  
e.  an ability to  identify,  formulate,  and solve  engineering problems;  
f.  an understanding of  professional  and ethical  responsibility;  
g.  an ability to  communicate  effectively;  
h.  the  broad education necessary to understand the  impact  of  engineering  solutions  in a 

global  and societal  context;  
i.  a  recognition of  the  need  for,  and  an ability  to engage  in,  life-long  learning;  
j.  a  knowledge  of  contemporary issues;  and  
k.  an ability to  use  the  techniques,  skills,  and modern  engineering tools  necessary for 

engineering practice.  

Source:  Criteria for  Accrediting Engineering Programs,  2003-2004,  Engineering 
Accreditation Commission,  Accreditation Board for  Engineering and Technology,  Inc.,  2002.  

2.  Distribution  of  Learning  Outcomes  Across  the  Curriculum  

The  Civil  Engineering curriculum  is  comprised of  a  minimum  of  132  units  in  general  education, 
math,  science,  and engineering  courses.  The  program  is  hierarchical  in  structure,  a  feature  typical  
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c: ability to design a system, component or process to meet desired needs
CIVL 415 Reinforced Concrete Design The course emphasizes the design and 

analysis of the following components 
using ACI 318 Standards and accepted 
ultimate strength design methods: Beams 
for flexure, shear and bond, deep beams; 
Axial loading in tension and 
compression; Column design using 
interaction equations. In addition, the 
design project requires the students to 
analyze, design, and construct a scale 
model reinforced concrete structure 
which is an assembly of beam and 
column elements.

Student proficiency is measured by a 
score on the design presentations related 
to the design project with each student 
having to design a specific component 
mentioned above.

Project submittals that pertain to the 
design of structural components are 
evaluated on a 10 point basis. Typically, 
9 to 10 points would represent mastery, 8 
points above adequate proficiency, and 7 
points adequate proficiency, and below 7 
points would be indicative that the 
student lacks proficiency.

The minimally acceptable achievement of 
proficiency is 7 points on a particular 
design report.

CIVL 431 Environmental Engineering The following components or processes 
are designed in phases throughout the 
semester: i) design population and flow-
rate; ii) constituent mass loading; iii)  
sedimentation basin and sludge 
production; iv) coagulation/filtration 
(drinking water), and secondary 
biological treatment (wastewater); v) 
disinfection; and vi) sludge management 
and final disposal of sludges.

Student proficiency is measured by a 
score on test questions in which the 
student will have to design a specific 
component mentioned above.

Test questions that pertain to the design 
of components or processes are evaluated 
on a 10 point basis. Typically, 9 to 10 
points would represent mastery, 8 points 
above adequate proficiency, and 7 points 
adequate proficiency, and below 7 points 
would be indicative that the student lacks 
proficiency.

The minimally acceptable achievement of
proficiency is 7 points on a particular 
design question.

 

d: ability to function on multi-disciplinary teams
CIVL 431 Environmental Engineering Laboratory experiments are performed by

multi-disciplinary teams of students who 
are giving emphasis in their curricula to 
structures, soil mechanics, hydraulics, 
transportation, or environmental 
engineering. The students perform 
experiments and collect data as a multi-
disciplinary team, and then turn in 
individual reports using the information 
that the team collected. The students on 
each team are required to share 
responsibilities on each experiment.

 Student proficiency is measured by scores 
on individual laboratory reports. (The 
students must work in teams in order to 
be able to collect the data for the report.)

Laboratory reports are evaluated on a 10 
point basis. Typically, 9 to 10 points 
would represent mastery, 7 to 8 points 
adequate proficiency, and below 7 points 
would be indicative that the student lacks 
proficiency in working with the team and 
being able to write up the data.

The minimally acceptable achievement of 
proficiency would be an average score of 
7 points for all lab reports submitted 
during the semester.

CIVL 495 Lifelong Development for 
Engineers

Students work on multi-disciplinary 
teams to research a case study in 
engineering and society. Each team is 
required to submit a written report as a 
team and to make an oral presentation 
where each team member is required to 
talk for the same amount of time 
(approximately 15 minutes).

Each student on a team is evaluated on 
their presentation in class.

The students are rated as excellent, very 
good, acceptable, and poor.

A score of "acceptable" is the minimally 
acceptable achievement of proficiency.

e: ability to identify, formulate, and solve engineering problems
CIVL 415 Reinforced Concrete Design Students are given ample exposure to 

identifying, formulation and solving 
engineering problems both in class via 
normal homework assignments, on exams
and on the comprehensive design project.

 

Student proficiency is measured by scores 
on homework, exams and the final design 
project.

The final grade in this course is the 
evaluation of this criteria.

The minimally acceptable achievement of 
proficiency would be a grade of D in this 
course.

CIVL 441 Transportation Engineering The student is required to prepare a 
formal proposal that leads to a formal 
design study report.  In evaluating 
alternatives for final recommendation, the
student must propose design 
criteria/constrains and evaluate each 
alternative based on the criteria.

The measure of proficiency is the 
student's formulation and solution of a 
design problem.

 

The evaluation of this concept is not 
easily made quantitative.  The instructor 
provides comments and feedback to the 
student on problem formulation and 
evaluation in the proposal review and in 
evaluating the final design project.

A clear process must be presented by the 
student that includes the steps: 
establishment of design criteria and 
constraints, development of alternatives, 
evaluation of alternatives, a final 
recommendation based on the process.

f: understanding of professional and ethical responsibility
CIVL 402 Contracts, Specifications and 
Technical Reports

A reading assignment is required on the 
subject of ethics in writing.  Business 
relationships, the process of working with 
clients, procedures used to obtain 
consulting work, and other practices in 
operating a professional engineering 
services business are carefully addressed 
in the course.

Exam questions address issues in client 
relationships and contracting for 
engineering services

Test questions are assigned a score.
Possible scores range between 
approximately 5 and 30.

  A score of at least 70% on three or more 
exam questions that include the topics of 
ethical and professional responsibility.

CIVL 495 Lifelong Development for 
Engineers

Students are required to submit weekly 
memos on class readings. Each week a 
particular reading assignment focuses on 
a selected outcome (f-j).

The measure of proficiency is the 
student's score on a memo assignment. 
Each assignment is based on the 
particular outcome to be assessed.

Memos are evaluated on a 10 point basis. 
Generally, 9 to 10 points would represent 
mastery, 8 points above adequate 
proficiency, 7 points adequate 
proficiency, and below 7 points would be 
indicative that the student lacks 
proficiency.

A score of 7 on a particular memo 
assignment would be the minimally 
acceptable achievement of proficiency.

g: ability to communicate effectively
CIVL 402 Contracts, Specifications and 
Technical Reports

Communication through writing is 
certainly a major theme of course.  
Special attention is given to writing e-
mails, ordinary business correspondence, 
press releases, feasibility studies, 
proposals, and contract language.

Student proficiency is measured by scores
on individual assignments listed above.

 Possible scores are as follows: ordinary 
business correspondence – 30 point exam 
question, press releases – 50 points, 
feasibility study – 80 points, proposals – 
50 points, and contract – 40 points.

A score of 70% of the possible score on 
at least 3 of the 5 items.

CIVL 415 Reinforced Concrete Design Students are required to give at least one 
technical oral presentation on a topic 
related to the comprehensive design 
project.

Student proficiency is measured by the 
score on this individual presentation.

Presentations are evaluated on a 10 point 
basis. Typically, 9 to 10 points would 
represent mastery, 8 points adequate 
proficiency, and below 8 points would be 
indicative that the student lacks 
proficiency in working with the team and 
being able to write up the data.

The minimally acceptable achievement of 
proficiency would be a score of 7 points 
on a particular presentation.

h: broad education necessary to understand impact of engineering solutions in a global and societal context
CIVL 441 Transportation Engineering The student is required to prepare a 

formal proposal that leads to a formal 
design study report.  In evaluating 
alternatives for final recommendation, the
student must propose design 
criteria/constrains and evaluate each 
alternative based on the criteria.

 

The measure of proficiency is the 
student's consideration of items other than
engineering standards and cost.  
Consideration of societal issues and 
global impact of the student's 
recommendation is required in the final 
design report.

 
The evaluation of this concept is not 
easily made quantitative.  The instructor 
provides comments and feedback to the 
student on societal and global issues in 
the proposal review and in evaluating the 
final design project.

Some attention to societal and global 
issues must be included in every design 
report.
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CIVL 495 Lifelong Development for 
Engineers

Students are required to submit weekly 
memos on class readings. Each week a 
particular reading assignment focuses on 
a selected outcome (f-j).

The measure of proficiency is the 
student's score on a memo assignment. 
Each assignment is based on the 
particular outcome to be assessed.

Memos are evaluated on a 10 point basis. 
Generally, 9 to 10 points would represent 
mastery, 8 points above adequate 
proficiency, 7 points adequate 
proficiency, and below 7 points would be 
indicative that the student lacks 
proficiency.

A score of 7 on a particular memo 
assignment would be the minimally 
acceptable achievement of proficiency.

i: recognition of the need for, and an ability to, engage in lifelong learning
CIVL 495 Lifelong Development for 
Engineers

Students are required to submit weekly 
memos on class readings. Each week a 
particular reading assignment focuses on 
a selected outcome (f-j).

The measure of proficiency is the 
student's score on a memo assignment. 
Each assignment is based on the 
particular outcome to be assessed.

Memos are evaluated on a 10 point basis. 
Generally, 9 to 10 points would represent 
mastery, 8 points above adequate 
proficiency, 7 points adequate 
proficiency, and below 7 points would be 
indicative that the student lacks 
proficiency.

A score of 7 on a particular memo 
assignment would be the minimally 
acceptable achievement of proficiency.

j: knowledge of contemporary issues
CIVL 495 Lifelong Development for 
Engineers

Students are required to submit weekly 
memos on class readings. Each week a 
particular reading assignment focuses on 
a selected outcome (f-j).

The measure of proficiency is the 
student's score on a memo assignment. 
Each assignment is based on the 
particular outcome to be assessed.

Memos are evaluated on a 10 point basis. 
Generally, 9 to 10 points would represent 
mastery, 8 points above adequate 
proficiency, 7 points adequate 
proficiency, and below 7 points would be 
indicative that the student lacks 
proficiency.

A score of 7 on a particular memo 
assignment would be the minimally 
acceptable achievement of proficiency.

k: ability to use techniques, skills, and modern engineering tools for engineering practice
CIVL 131 Introduction to Civil 
Engineering Design

Engineering Tools:
• Total Survey Stations with on-board 
computers and related surveying 
equipment.
• Computer drafting programs, AutoCAD 
and Land Development Desktop.

Laboratory project:
• Define survey point data (raw field data) 
during surveying course, CE10.
• Prepare a digital terrain model of 
existing surface.
• Develop a digital terrain model of 
proposed surface given design criteria.
• Compute earthwork quantities for 
project.
• Produce a set of design plans and 
specifications.
• Select a desired project for field 
stakeout and identify strategic stakeout 
points.
• Stakeout project points in field, 
document fieldwork and discuss proposed
project.
• Comment on selected project and 
compare with those not selected.

Laboratory activity: 
The activity captures the basics of 
engineering design by leading individual 
students through a simulated project.  
Beginning with data collection and 
reduction, students prepare a computer 
model of existing terrain features.  
Students then prepare a proposed project 
within a given scope, along with technical 
reference guidelines.  After completing and analyzing individual projects, surveying teams of three to four students select one preferred project for field stakeout.  Upon completion, the team and instructor evalu

Design projects are scored at strategic 
intervals to provide evaluation of 
progress and guidance towards the 
desired outcome.  Intervals for evaluating
techniques and skills using modern 
engineering tools are as follows:

 

1. Digital terrain model of existing 
surface.
2. Develop a digital terrain model of 
proposed surface given design criteria.
3. Compute earthwork quantities for 
project.
4. Produce a set of design plans and 
specifications.
5. Select a desired project for field 
stakeout and identify strategic stakeout 
points.
6. Stakeout project points in field, 
document fieldwork and discuss proposed 
project.
7. Comment on selected project and 
compare with those not selected. 

Minimum project scores must be earned 
to receive a certain grade level in the 
class.  
The course grade level cannot be higher 
than the project grade level as follows:

           Course Grade   Homework 
Requirement
A Requires 90% or better of total project 
points
B Requires 80% or better of total project 
points
C Requires 70% or better of total project 
points
D Requires 60% or better of total project 
points
F Less than 60% of possible project 
points or missing two or more 
laboratories will result in a failing grade 
for this course.

The minimum achievement on this 
project to pass the course is 70 percent. 
(revised 1/16/04)

CIVL 415 Reinforced Concrete Design As an early laboratory exercise, students 
are required to create shear and moment 
envelopes for a three-span continuous 
beam for all possible combinations of full
span distributed dead and live loading. 
They use a computer structural analysis 
program (like Visual Analysis, which is 
available in our computer lab) to analyze 
the structure for each load case. The 
results then must be ported to some 
graphing software program (like 
Microsoft Excel) which will allow the 
shear and moment values to be 
superimposed on one graph as a function 
of x. The resulting envelopes are then 
compared to those calculated using ACI 
moment coefficients.

 

Student proficiency is measured by a 
score on this exercise.

Exercise is evaluated based on 
completeness, quality and answering the 
questions given on the assignment. It is 
evaluated on a 20 point basis. 18 to 20 
points would represent mastery, 16 to 18 
points above adequate proficiency, 12 to 
16 points adequate proficiency, and 
below 12 points, students lack 
proficiency.

A minimally acceptable achievement of 
proficiency is 12 points on this exercise.
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APPENDIX B: Sample Syllabus – Assessment Statement 
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APPENDIX C: Sample Assessment Summary – Data Collection 
 

Program Outcome: a: ability to apply knowledge of mathematics, 
science, and engineering

Instructor: Emerson

Course: CE 101 Strength of Materials Semester: S2004

Description: This course is the fundamental course, Strength of Materials.  Course topics 
include stress, strain, torsion, axial loading, bending, combined loading, thin-
walled pressure vessels, column buckling, Mohr's circle, etc.  In completing 
homework, quizzes and exams students are required to apply their knowledge of 
Statics, Trigonometry, Physics, Algebra, Calculus, Differential Equations, 
Material Science and Strength of Material's topics.

Metric: Student proficiency is measured by the accuracy of their understanding of course
topics, their ability to correctly approach a problem solution and their ability to 
actually solve a problem.

Rubric: The student solutions to exam and homework questions are rated on a 100% 
scale.  Generally, 90 to 100 percent would represent mastery, 80 percent above 
adequate proficiency, 70 percent adequate proficiency, and below 70 percent 
would be indicative that the student lacks proficiency.

Standard 1: 70 Standard 2: Standard 3:
Must all standards be satisfied (Y,N)? Y  "N" means only one must be passed.

Comments related to student performance at achieving this outcome measurement.
The standard is directly tied to student achievement in the course.  Many of them struggle in this 
course due to poor Static's skills, others due to poor math skills.  Timed testing environments for 
students weak in these areas may further compound their difficulty in passing the course. All students
who failed the standard received a course grade less than C- (the minimum grade required to progress
in the major).

 
 

Comments related to the suitability of this outcome measurement.
The standard itself is very suitable.  It would be of interest to determine a better way to test student 
knowledge without a time element.  Some students simply don’t work well under the perceived 
notion of not enough time.

Suggestions for possible changes to this outcome measurement.
The outcome measurement itself doesn't need changed but perhaps tests can be shortened or exam 
times lengthened.

Instructions: Enter information in blue fields. Yellow fields will be updated automatically.  

Outcome Assessment Summary V1.3

Instructor Evaluation Summary

Number of students achieving standard: 16 76%
Number of students failing standard: 5 24%
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Student Name Score 1 Score 2 Score 3 Standard Met
70
82 TRUE
80 TRUE
57 FALSE
75 TRUE
82 TRUE
30 FALSE
93 TRUE
49 FALSE
88 TRUE
54 FALSE
88 TRUE
79 TRUE
67 FALSE
84 TRUE
90 TRUE
86 TRUE
94 TRUE
88 TRUE
74 TRUE
77 TRUE
75 TRUE

Standard = 
names hidden
Brewster, Ted
Denmark, Nicole Ames
Ercolini, Dominic 
Gallucci, Brian James
German, David Anthony
Gibson, Janis Marie
Gooch, Bennett
Hoff, Ian Geoffrey
Hoofard, Simmie Ryan
Keene, Bryan Michael
King, Randahl Matthew
Lao, Va 
Mack, William Keith
McEvoy, Sadie 
Memeo, Bradley Lane
Ross, James Jack
Sellers, Nathaniel David
Strickland, Robin Lorraine
Webb, Michael Ronald
Yolton, John J

Please note that XXXXXXX and XXXXXXX are taking the course through
Univeristy Extension and are not officially enrolled in the program at this time.

 

a: ability to apply knowledge of mathematics, science, and engineering Emerson

CE 101 Strength of Materials S2004
Number of students achieving standard: 16 76%
Number of students failing standard: 5 24%
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APPENDIX D: Graduating Senior Survey Instrument 
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APPENDIX E: Alumni Survey Instrument 
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APPENDIX F: Employer Survey Instrument 
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