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MISSION 
 
 Provide our society with high quality professionals  having a strong education in civil 
engineering and/or land surveying; with rich cultur al, ethical, environmental, and social 
sensitivities; capacity for critical thinking; and the entrepreneurial skills to solve civil 
infrastructure problems.  
  
 Search for and disseminate new knowledge.  
 
 Provide services to solve engineering problems as members of interdisciplinary teams. 
�
�
�

VISION 
 

 We provide society with people serving, problem sol ving professionals in civil engineering 
and surveying. 
�
�

SLOGAN 
�
�
 
    CES = (PS)2         ����     

(Civil Engineers and Surveyors = People-Serving, Pr oblem-Solvers). 

 

�
�
�
�

PROGRAM OUTCOMES 
(next page) 
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PROGRAM  OUTCOMES 

By the time of their graduation, and in line with A BET’s (a-k) Outcomes, our students will have: 
   

1. Ability to understand and apply fundamental know ledge of mathematics through differential 
equations, probability and statistics; science (cal culus based physics and general 
chemistry); and engineering sciences. 

2. Proficiency in a minimum of four (4) recognized major civil engineering areas, such as; 
construction management, environmental, geotechnica l, structural, transportation, and 
water resources. 

3. Ability to conduct experiments and to critically  analyze and interpret data in more than one 
of the major civil engineering areas. 

4. Ability to perform civil engineering integrated design of systems, components, or processes 
by means of practical experiences throughout the pr ofessional component of the 
curriculum. 

5. Ability to identify, formulate, and solve civil engineering problems using modern 
engineering tools, techniques, and skills. 

6. Ability to play an effective role in multidiscip linary professional work groups solving 
engineering problems. 

7. Ability to communicate effectively in English an d Spanish. 
8. Understanding of the importance of compliance wi th professional practice and ethical 

issues, such as:  bidding; procurement; professiona l interaction; and professional 
licensure, among others. 

9. Broad education necessary to understand the impa ct of civil engineering solutions on 
health, general welfare, safety, environmental qual ity and economy in a global context. 

10. Commitment to engage in lifelong learning. 
11. Awareness of contemporary social, cultural, eco nomic, artistic, aesthetic, environmental 

and engineering issues. 
 
                                                                                                   Program Outc omes 
 

ABET’s Criterion 3                    
(a-k Outcomes)  

1 2 3 4 5 6 7 8 9 10 11 

a. math/science/engineering … X X X X X       

b. conduct experiments … X X X X        

c. engineering design … X X X X X       

d. multi-disciplinary teamwork...    X  X  X X   

e. problem solving … X X X X X  X X X  X 

f. professionalism & ethics …    X  X  X X X X 

g. communication skills …      X  X X X X 

h. broad educ & global impact...       X X X X X 

i. lifelong learning …         X X X 

j. contemporary issues …     X  X X X X X 

k. modern tools & techniques … X X X X X X X   X X 
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Each program must show evidence of actions to improve the program. These actions should be based on available 
information, such as results from Criteria 2 and 3 processes.  

 

·  Information Used for Program Improvement 

The assessment documents used for program improvement, such as results, decisions, and 
actions from the assessment processes described under Criterion 2 and 3, as well as from other 
sources, are too many to include them all here. Upon the formalization and “institutionalizing”  of 
outcomes-based assessment processes throughout UPRM, assessment results come from various 
different sources or responsible offices within the institution.  When combined with our own 
program assessment data, results, and documentary evidence collected throughout the past six (6) 
years, it becomes too massive to present it all in this report.   Therefore, we will limit our 
presentation here to a sampling of our most recent assessment actions, while the bulk of 
evidentiary documentation of assessment throughout the years will be available for review during 
the accreditation visit. Complete and detailed evidentiary documentation are maintained in the 
department’s SEED Office.  Most of it is also published and available online.  

General Assessment Results:   

Must start by stating that… in summary… the results shown in this sampling are typical 
and representative of the continued and consistent achievement of all Program Outcomes and 
Educational Objectives throughout the accreditation period.  Results have always reached levels 
well above our established metric benchmark of 3 in a scale of 1 to 5.  Therefore, most decisions 
have been to “sustain current practices”… while attending to those with lower scores, 
complemented with open-ended comments, and exploiting targets of opportunity to experiment 
or try new methods/techniques as our limited resources allow. 

Recognizing that assessment results must be shared with our constituents, Figure 4-1 
shows an example of one of the ways how we do it; a Poster Display with an assessment summary 
for the appropriate academic year, which includes a “Value-Added Chart” on the progress of the 
basic a-k Outcomes throughout  the years, from 2002 to present.   The poster, which is displayed 
in hallways, bulletin boards, and general areas throughout the Civil Engineering Facilities, as well 
as on the web and on presentations at meetings and workshops, describes how our Program 
Educational Objectives (PEOs) and Program Outcomes (POs) are being met. 

Figure 4-2 shows the tabulation of averaged results for each a-k Outcome, from various 
assessment tools, for one assessment period (in this case… for academic year 2006-2007), 
complemented with a chart representation of such results, clearly graphing above the benchmark 
metric value of 3.  This has been done for all previous academic years, back to year 2002.
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TABLE  B2.1 

PROGRAM  EDUCATIONAL  OBJECTIVES  

Our Civil Engineering graduates will …  

1. Address the challenges that they will face in th eir careers. 
2. Pursue life-long learning and continue to develo p their problem-solving skills. 
3. Exhibit leadership and team-building skills in a  bilingual setting. 
4. Provide quality service to the profession, to ou r government, and to our society. 
5. Function as effective members of interdisciplina ry teams. 
6. Apply current and innovative engineering technol ogies and criteria.  

  

                                                                                      Program Educational Objectives 
 

Criterion 3 (a-k Outcomes)  1 2 3 4 5 6 

a. math/science/engineering … X X X X X X 

b. conduct experiments … X X    X 

c. engineering design … X X  X X X 

d. multi-disciplinary teamwork...  X X  X  

e. problem solving … X X   X X 

f. professionalism & ethics … X   X X  

g. communication skills …   X  X  

h. broad educ & global impact... X   X X X 

i. lifelong learning …    X  X 

j. contemporary issues … X  X X X X 

k. modern tools & techniques … X  X X  X 

OBJECTIVE 
ACHIEVEMENT 

 
SAT 

             
SAT 

 

 
SAT 

 
SAT 

 
SAT 

 

 
SAT 

 
Legend:          

SATISFACTORY X 

UNSATISFACTORY X 

DOES NOT APPLY  

 

 

T A B L E  B 3 . 1  

       P R O G R A M - S P E C I F I C  O U T C O M E S  
  (W h a t  w e  e x p e c t  t o  d e v e l o p  i n  o u r  s t u d e n t s  b y  t i m e  o f  t h e i r  g r a d u a t i o n )  

   
1 .  A b i l i t y  t o  u n d e r s t a n d  a n d  a p p l y  f u n d a m e n t a l  k n o w l e d g e  o f  m a th e m a t i c s  t h r o u g h  

d i f f e r e n t i a l  e q u a t i o n s ,  p r o b a b i l i t y  a n d  s t a t i s t i c s ;  s c i e n c e  ( c a l c u l u s  b a s e d  p h y s i c s  a n d  
g e n e r a l  c h e m i s t r y ) ;  a n d  e n g i n e e r i n g  s c i e n c e s .  

2 .  P r o f i c i e n c y  i n  a  m i n i m u m  o f  f o u r  ( 4 )  r e c o g n i z e d  m a j o r  c i v i l  e n g i n e e r in g  a r e a s ,  s u c h  a s ;  
c o n s t r u c t i o n  m a n a g e m e n t ,  e n v i r o n m e n t a l ,  g e o t e c h n i c a l ,  s t r u c t u r a l ,  t r a n s p o r t a t i o n ,  a n d  
w a t e r  r e s o u r c e s .  

3 .  A b i l i t y  t o  c o n d u c t  e x p e r i m e n t s  a n d  t o  c r i t i c a l l y  a n a l y z e  a n d  i n t e r p r e t  d a t a  in  m o r e  t h a n  
o n e  o f  t h e  m a j o r  c i v i l  e n g in e e r i n g  a r e a s .  

4 .  A b i l i t y  t o  p e r f o r m  c i v i l  e n g i n e e r i n g  i n t e g r a t e d  d e s i g n  o f  s y s t e m s ,  c o m p o n e n t s ,  o r  
p r o c e s s e s  b y  m e a n s  o f  p r a c t i c a l  e x p e r i e n c e s  t h r o u g h o u t  t h e  p r o f e s s i o n a l  c o m p o n e n t  
o f  t h e  c u r r i c u lu m .  

5 .  A b i l i t y  t o  i d e n t i f y ,  f o r m u l a t e ,  a n d  s o l v e  c i v i l  e n g in e e r i n g  p r o b l e m s  u s i n g  m o d e r n  
e n g i n e e r i n g  t o o l s ,  t e c h n i q u e s ,  a n d  s k i l l s .  

6 .  P l a y  a n  e f f e c t i v e  r o l e  i n  m u l t i d i s c i p l i n a r y  p r o f e s s i o n a l  w o r k  g r o u p s  s o l v i n g  
e n g i n e e r i n g  p r o b l e m s .  

7 .  A b i l i t y  t o  c o m m u n i c a t e  e f f e c t i v e l y  i n  E n g l i s h  a n d  S p a n i s h .  
8 .  U n d e r s t a n d  t h e  i m p o r t a n c e  o f  c o m p l i a n c e  w i t h  p r o f e s s i o n a l  p r a c t i c e  a n d  e t h i c a l  

i s s u e s ,  s u c h  a s :   b i d d i n g ;  p r o c u r e m e n t ;  p r o f e s s i o n a l  i n t e r a c t i o n ;  a n d  p r o f e s s i o n a l  
l i c e n s u r e ,  a m o n g  o t h e r s .  

9 .  B r o a d  e d u c a t io n  n e c e s s a r y  t o  u n d e r s t a n d  t h e  i m p a c t  o f  c i v i l  e n g i n e e r i n g  s o lu t i o n s  o n  
h e a l t h ,  g e n e r a l  w e l f a r e ,  s a f e t y ,  e n v i r o n m e n t a l  q u a l i t y  a n d  e c o n o m y  i n  a  g l o b a l  c o n t e x t .  

1 0 .  C o m m i t m e n t  t o  e n g a g e  i n  l i f e l o n g  l e a r n i n g .  
1 1 .  A w a r e n e s s  o f  c o n t e m p o r a r y  s o c i a l ,  c u l t u r a l ,  e c o n o m i c ,  a r t i s t i c ,  a e s t h e t i c ,  

e n v i r o n m e n t a l  a n d  e n g in e e r i n g  i s s u e s .  
 
 
                                                                                                   P r o g r a m  O u t c o m e s  
 
C r i t e r i o n  3  ( a - k  O u t c o m e s )  1  2  3  4  5  6  7  8  9  1 0  1 1  

a .  m a t h / s c i e n c e / e n g i n e e r i n g  …  X  X  X  X  X        

b .  c o n d u c t  e x p e r i m e n t s  …  X  X  X  X         

c .  e n g i n e e r i n g  d e s i g n  …  X  X  X  X  X        

d .  m u l t i - d i s c i p l i n a r y  t e a m w o r k . . .     X   X   X  X    

e .  p r o b l e m  s o l v i n g  …  X  X  X  X  X   X  X  X   X  

f .  p r o f e s s i o n a l i s m  &  e t h i c s  …     X   X   X  X  X  X  

g .  c o m m u n i c a t i o n  s k i l l s  …       X   X  X  X  X  

h .  b r o a d  e d u c  &  g l o b a l  im p a c t . . .        X  X  X  X  X  

i .  l i f e l o n g  l e a r n i n g  …          X  X  X  

j .  c o n t e m p o r a r y  i s s u e s  …      X   X  X  X  X  X  

k .  m o d e r n  t o o l s  &  t e c h n i q u e s  …  X  X  X  X  X  X  X    X  X  

P R O G R A M - S P E C IF IC  
O U T C O M E  A C H I E V E M E N T  

 
S A T  

 
S A T  

 
S A T  

 
S A T  

 
S A T  

 
S A T  

 
S A T  

 
S A T  

 

 
S A T  

 
S A T  

 
S A T

 

L e g e n d :           
S A T IS F A C T O R Y  X  

U N S A T IS F A C T O R Y  X  

D O E S  N O T  A P P L Y   
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                                Figure 4-1.   Poster Display with Assessment Results for an Academic Year. 
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Figure 4-2.  Chart Analysis of a-k Outcomes Results from Various Assessment Instruments. 
 
 

  

The compilation of aggregate average values from all assessment sources for each a-k 
Outcome throughout the years, from academic year 2002-2003 to present, is presented by means 
of a “value-added chart” in Figure 4-3.  It clearly shows the continued, consistent, and sustained 
achievement of all a-k Outcomes; always well above the benchmark metric value of 3.  The small 
drop shown from assessment periods 3 to 4 (2004-05 to 2005-06) can be attributed to a change in 
the way we conducted these assessments, going from paper to online, and with small changes in 
the design of the questions.   After that, consistent and steady achievement is clear. 
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Figure 4-3.  Value-Added Chart Analysis of a-k Outcomes Aggregate Results Over the Years. 

 

Table 2-1 of this Self-Study presents a listing of our program educational objectives, 
reflecting multiple links between our objectives and ABET’s Criterion 3 (a-k Outcomes).     
The Outcomes Assessments Summary in Table 4-1 reflects the results of our analysis on the 
degree of satisfaction/achievement of ABET’s Criterion 3 (a-k) Outcomes.  It shows that all 
outcomes were achieved based on the metrics and success criteria established by faculty consensus 
for the appropriate assessment time period.   

Therefore, the achievement of our PROGRAM EDUCATIONAL OBJECTIVES is 
demonstrated by virtue of the achievement of all OUTCOMES linked to the individual 
OBJECTIVES, as shown on Table 4-1 (which is a modified version of Table 2-1).  
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Table 3-1 of this Self-Study presents a listing of our program-specific outcomes (which 
include/consider within them, by design, all of our Program Criteria requirements), reflecting 
multiple links between our program-specific outcomes and ABET’s Criterion 3 (a-k Outcomes).    
The Outcomes Assessments Summary in Table 4-2 reflects the results of our analysis on the 
degree of satisfaction/achievement of ABET’s Criterion 3 (a-k) Outcomes.  It shows that all 
outcomes were achieved based on the metrics and success criteria established by faculty consensus 
for the appropriate assessment time period.   

Therefore, as for our Educational Objectives, the achievement of our PROGRAM-
SPECIFIC OUTCOMES, and in turn, the full compliance with all Program Criteria set forth by 
ASCE, is demonstrated by virtue of the achievement of all Criterion 3 (a-k) OUTCOMES linked 
to the individual PROGRAM-SPECIFIC OUTCOME, as shown on Table 4-2 (which is a 
modified version of Table 3-1).  

 

Table  4-1.  Achievement of Program Educational Objectives (PEOs) 

Our Civil Engineering graduates will …  

1. Address the challenges that they will face in th eir careers. 
2. Pursue life-long learning and continue to develo p their problem-solving skills. 
3. Exhibit leadership and team-building skills in a  bilingual setting. 
4. Provide quality service to the profession, to ou r government, and to our society. 
5. Function as effective members of interdisciplina ry teams. 
6. Apply current and innovative engineering technol ogies and criteria.  

  

                                                                                      Program Educational Objectives 
 

Criterion 3 (a-k Outcomes)  1 2 3 4 5 6 

a. math/science/engineering … X X X X X X 

b. conduct experiments … X X    X 

c. engineering design … X X  X X X 

d. multi-disciplinary teamwork...  X X  X  

e. problem solving … X X   X X 

f. professionalism & ethics … X   X X  

g. communication skills …   X  X  

h. broad educ & global impact... X   X X X 

i. lifelong learning …    X  X 

j. contemporary issues … X  X X X X 

k. modern tools & techniques … X  X X  X 

OBJECTIVE 
ACHIEVEMENT 

 
SAT 

             
SAT 

 

 
SAT 
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SAT 
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Legend:          

SATISFACTORY X 

UNSATISFACTORY X 
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Table 4-2.  Achievement of Program Outcomes         

  (What we expect to develop in our students by tim e of their graduation) 
   

1. Ability to understand and apply fundamental know ledge of mathematics through 
differential equations, probability and statistics;  science (calculus based physics 
and general chemistry); and engineering sciences. 

2. Proficiency in a minimum of four (4) recognized major civil engineering areas, such 
as; construction management, environmental, geotech nical, structural, 
transportation, and water resources. 

3. Ability to conduct experiments and to critically  analyze and interpret data in more 
than one of the major civil engineering areas. 

4. Ability to perform civil engineering integrated design of systems, components, or 
processes by means of practical experiences through out the professional 
component of the curriculum. 

5. Ability to identify, formulate, and solve civil engineering problems using modern 
engineering tools, techniques, and skills. 

6. Ability to play an effective role in multidiscip linary professional work groups solving 
engineering problems. 

7. Ability to communicate effectively in English an d Spanish. 
8. Understanding of the importance of compliance wi th professional practice and 

ethical issues, such as:  bidding; procurement; pro fessional interaction; and 
professional licensure, among others. 

9. Broad education necessary to understand the impa ct of civil engineering solutions 
on health, general welfare, safety, environmental q uality and economy in a global 
context. 

10. Commitment to engage in lifelong learning. 
11. Awareness of contemporary social, cultural, eco nomic, artistic, aesthetic, 

environmental and engineering issues. 
 
 
                                                                                                   Program Outc omes 
 
Criterion 3 (a-k Outcomes)  1 2 3 4 5 6 7 8 9 10 11 

a. math/science/engineering … X X X X X       

b. conduct experiments … X X X X        

c. engineering design … X X X X X       

d. multi-disciplinary teamwork...    X  X  X X   

e. problem solving … X X X X X  X X X  X 

f. professionalism & ethics …    X  X  X X X X 

g. communication skills …      X  X X X X 

h. broad educ & global impact...       X X X X X 

i. lifelong learning …         X X X 

j. contemporary issues …     X  X X X X X 

k. modern tools & techniques … X X X X X X X   X X 

PROGRAM-SPECIFIC 
OUTCOME ACHIEVEMENT 
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Legend:          
SATISFACTORY X 

UNSATISFACTORY X 

DOES NOT APPLY  
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Comments on Course Assessment Results:   

Course assessment results, by outcomes, were summarized on the previous Figures and 
Tables, all showing levels of achievement well above the established benchmark.  We can base our 
decision to sustain current practices on those results alone.  Although the benchmark metric of 3 
has been maintained throughout the years, it has been the subject of discussion among faculty, 
without reaching a consensus to change it.  Instead, a second level of improvement criteria has 
been set to focus on the skills or outcomes with the lowest five scores on a particular academic 
period, in combination with the open-ended comments provided by our constituents.  Emphasis 
will then be placed in raising those. 

Table 4-3 presents open-ended comments from different courses (in the original language 
of the response; most in English; some in Spanish).  When we combine these comments with 
scores by outcomes and/or other skills, we see a trend and reach some conclusions that lead to 
improvement actions.  For the shown comments, which correspond to academic year 2006-2007, 
the multiple “GREY highlights” tell us that we may need to look at improving anything related 
with modern tools and equipment in the courses and laboratories, some particularly related to 
computers and to special engineering applications software.  This is supported later by the Exit 
Survey results for the same academic period, as shown on Table 4-5 further ahead, where although 
with high percentage scores above the “Good”  mark (equivalent to the benchmark of 3), the lowest 
scores (printed in Bold Red) are for: 

- Quality of computing resources ………………………….  (65.4%  >  “Good”) 

- Availability of computers in the Department ……………   (65.4%  >  “Good”) 

- Remote access to the Department’s computer network ….   (65.4%  >  “Good”); and, 

- Training to utilize the Department’s computing resources..  (65.4%  >  “Good”) 

Immediate Improvement Action:  A comprehensive proposal requesting funding for 
purchase of new/modern tools and equipment for our laboratories and computer centers was 
submitted through the College of Engineering to Central Administration of the University of 
Puerto Rico System.  The request, in the amount of nearly $500K, was very specific in terms of the 
equipment needs in support of assessment results. Central Administration approved the amount of 
$287,300 for our Department.  The list was reviewed based on priorities and purchase orders were 
submitted.  At present time we are awaiting for deliveries.  Once on hand and operational, we 
expect better assessment scores in the area of modern tools and equipment in future assessment 
cycles. 

Continuous Improvement Action:  In 1997 the Department established a Laboratory 
Development and Improvement Program, which is revised and updated annually.  This program 
responds to the needs expressed from various sources; student surveys, input from area 
coordinators and faculty, and input from Lab Directors and Technicians.  Equipment, tools, and 
other laboratory support materials are then purchased based on available funding.  Special funding 
requests, such as the one mentioned above, are submitted when our assessment instruments clearly 
indicate a need.  



���������	
��

�����
����

��	�����
������


������
��
����������
�����������
���
����������

��	������

�����
����




��� !��"
��!���
���
��� ����
�##�##��$%

&�$#
�$ 
��
�� %#


 

Table 4-3.  Open-Ended Comments from Course Assessments 
 

INCI 
Courses 

Comments by Students  
(in the response language) 

4001 - More equipment.  
- Change the Book to one more understandable and cheap to the student. 
- Use techniques other than Power Point and explain lessons and experiments more precisely. 
- Less Power Point presentations. 
- Este curso debería tener un valor de 4 créditos ya que requiere 5 horas semanales. 
- Update the tools and techniques so we can prepare for today's world, not yesterday's. 
- Si es posible, mejorar los instrumentos. 
- The instruments used in the lab are way out of date (transit) and several are worn out 
(especially the tapes).  They should be replaced for modern ones. 
- The use of modern engineering tools and techniques.  

4002 - Deberían hacer de los curso topo 1 y topo 2, un solo curso. 
- More computer use. 
- Implementation of AUTOCAD 
- Do projects like this (?) more frequently. 
- Get better equipment or have everybody use the same type of equipment. 
- Use more advanced tools in the lab. 
- We need recent equipment...or learn how to use equipment that's out in the field. 
- The equipment used for surveying should be updated; new technologies and contemporary 
surveying practices in the field. 
- Every student should be able to use a total station when there are laboratories. 

4007 - Some field activity. 
 - Que se enseñe AutoCAD como parte del curso, ya que se nos exigió un proyecto    
 final en AutoCAD y el profesor sabia que no teníamos el conocimiento, pero                
 no nos enseñó como usarlo. 
- Include laboratory of field work to practice what we learn on the course. 
- Curso demasiado exigente; no estaría mal que fuera reestructurado o rediseñado. 
- Change the textbook. 
- Teach how to use the software made to do what we are learning in the class. 
- Have a class dedicated to AutoCAD because most people don't know how to use it. 
- This course should provide a previous course of specific practice of computer  
 programs like AutoCAD, because we work on this by our own.   
- Deberían dar el proyecto desde principios de clases para ir trabajando en el en vez    
 de dar el proyecto dos semanas antes de que se acaben las clases. 

4008 - Add a laboratory class. 
- Insisto en que requiere más aplicación ambiental que simple teoría. 
- This class should be accompanied by a laboratory.   
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Table 4-3.  Open-Ended Comments from Course Assessments (Cont’d) 

 
4137 - Not enough time to make the final project. 

- Class project must be better explained in order to submit better projects. 
- Hacer grupos de trabajo más pequeños. 

4138 - Include a laboratory or field work in which the students can familiarize with hydrology and 
help them understand the importance of it. 
- Change the BOOK please; this is supposed to be an introductory course to water resources, 
but the book assumes the student knows many things which are not pre-requisites to the 
course. 

4145 - Provide the adequate software required for the projects. 
4950 - This course needs a complete re-configuration… 

- Deberían cambiar el estilo del curso ya que no se le explica casi nada al estudiante. 
- Asignar y distribuir mejor a los grupos. 
- Mejor organización... 
- Give more useful presentations. 
- More time!! 
- Please get organized before the course each year.  The course will be good if the professors 
get organized before assigning the project. 

 

 

  

INCI 
Courses 

Comments by Students  
(in the response language) 

4011 - Bring on time the steel manual, because we pay for it. 
4012 - Integrar un programa de computadoras como por ejemplo ETABS para diseño. 
4026 - There should be a laboratory to understand pavement materials, design, and failures. 

4029 - Re-dividir el curso en 4 exámenes parciales en vez de 3. 
4035 - Para que dé tiempo para Asfalto y Acero, entiendo que es necesario disminuir el  

tiempo de horas contactos que se le dedica al área de Hormigón. 
- More comprehensive exams;  User-friendly equipment. 
- Make the laboratory experiences more intertwined with the conferences. 
- It needs more objective criteria instead of just exams.                   

4055 - Include field trips to constructions as part of the curriculum.  
4095 - Debemos usar instrumentos más actualizados.  Los instrumentos que estamos utilizando 

están casi obsoletos. 
- Exige mucho de MatLab y nosotros no cogemos nada de MatLab en la clase de Algorítmos.  

4125 - More practical works, I would like to do more things outside the classroom. 
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Exit Survey Results:     

Results from the most recent Exit Survey (Academic Year 2006-2007) are summarized in 
Table 4-4(Demographics and Course Assessments), Table 4-5 (Program Assessment), and Table 
4-6 (Student Satisfaction).  These are similar and consistent with results from previous academic 
years and reflect the high-level achievement of all a-k Outcomes and of other skills required by 
our Program Criteria. 

The quality of our product… our main program outcome… our graduating students… is 
confirmed clearly.  As evidenced by these results, 70% of our graduates have a cumulative Grade 
Point Average (GPA) of 3.00 or higher on a 4.00 scale.  Their life-long learning plans are well on 
their way, as 69% have already taken the Fundamentals of Engineering (FE) exam as a step in 
pursuing their professional licensing.  About 62% have plans to pursue either full-time graduate 
education or employment with part-time education after graduation.  Of those, nearly 40% have 
already applied to Graduate Programs, of which 30% have been accepted.  Amongst the ones 
planning to pursue full-time employment, 77% have interviewed, and 50% have been offered 
positions.  For those who have accepted employment, 75% will have salaries of over $30k per 
year, and 25% will have salaries over $50k.  About half will stay in Puerto Rico and half will 
move to the mainland USA. 

 The rest of the scores on Tables 4-4 thru 4-6 address all of the important skills, issues, and 
subjects (printed in Bold Blue) that are key elements of our Specific Program Outcomes and of 
the required ABET/ASCE Program Criteria (Criterion 9) for Civil Engineering Programs.  The 
scores for all of the rated elements reflect very high percentages above the benchmark metrics of 3 
or “Good” and at the top ratings of 5 or “Exceptional” .  These results clearly attest to the 
achievement of our Program Outcomes. 

Results also attest to the quality of our teaching, the quality of or student-faculty 
interaction, the quality of our facilities and the quality of our academic advising, all as 
seen/perceived by our students.  Opportunities for interaction with practitioners, which was the 
only subject of Concern from the previous accreditation visit in 2002, was rated high, with nearly 
81% over the benchmark.  Table 4-5 shows that team experiences (teamwork), practical 
experiences, and leadership opportunities were rated high as well.  The scores shown in 
“highlighted Bold Red” in this Table, although still high over the passing benchmark… are 
considered the lowest, and when combined with the open-ended comments listed previously in 
Table 4-3, led us to identify areas that were given special attention for improvement action.   

The scores on student satisfaction with the program and with their studies at UPRM, as 
reflected on Table 4-6, are clearly exceptional. 

 Immediate Improvement Action: Same action described in the previous section; a 
comprehensive proposal requesting funding for purchase of new/modern tools and equipment for 
our laboratories and computer centers was submitted through the College of Engineering to 
Central Administration of the University of Puerto Rico System. 
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Table 4-4.  Exit Survey Assessment Results - Demographics  
(Achievement of Program Outcomes) 

 
Gender of graduating respondents Percent (%) Cumulative Percent (%) 

Male 61.5 61.5 
Female 38.5 100.0 

Cumulative GPA during studies at UPRM Percent (%) Cumulative Percent (%) 

2.50 – 2.74 7.7 7.7 
2.75 – 2.99 23.1 30.8 
3.00 – 3.24 23.1 53.8 
3.25 – 3.49 19.2 73.1 
3.50 – 3.74 15.4 88.5 
3.75 – 4.00 11.5 100.0 

Transfer from another college Percent (%) Cumulative Percent (%) 
Yes 3.8 3.8 
No 96.2 100.0 

Status with Fundamentals of Engineering 
(FE/EIT) Exam 

Percent (%) Cumulative Percent (%) 

Have not taken 30.8 30.8 

Taken once; Awaiting Results 65.4 96.2 

Taken once; Failed 3.8 100.0 

Plans after graduation Percent (%) Cumulative Percent (%) 
Full-time employment 38.5 38.5 

Full-time education 30.8 69.2 

Employment and Part-time education 30.8 100.0 

Status if planning for graduate education Percent (%) Cumulative Percent (%) 
Have not yet applied 61.0 61.0 

Applied; awaiting acceptance 8.6 69.6 

Offered admission; accepted 26.1 95.7 

Offered admission; declined 4.3 100.0 
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Table 4-4.   Exit Survey Assessment Results - Demographics (Cont’d) 

(Achievement of Program Outcomes) 

Table 4-4.   Exit Survey Assessment Results – Courses Assessment  
(Achievement of Program Outcomes) 

Status if planning to be employed Percent (%) Cumulative Percent (%) 
Have not interviewed 23.0 23.0 
Interviewed; no offers yet 27.0 50.0 
Offered position; considering 18.0 68.0 
Offered position; accepted 27.0 95.0 
Offered position; declined 5.0 100.0 

Salary Range if accepted employment Percent (%) Cumulative Percent (%) 
Below $30,000 25.0 25.0 
$30,000 - $34,999 8.3 33.3 
$35,000 - $39,999 8.3 41.6 
$40,000 - $44,999 16.7 58.3 
$45,000 - $49,999 16.7 75.0 
$50,000 - $54,999 25.0 100.0 

Where will your job be located? Percent (%) Cumulative Percent (%) 
Puerto Rico 50.0 50.0 
United States 50.0 100.0 

Courses Assessment Rating > 3 
(%) 

Rating of 5 
(%) 

Build on knowledge from previous coursework 92.4 46.2 
Build on skills from previous coursework 92.4 46.2 
Incorporate engineering standards 92.3 50.0 
Address economic issues 88.5 46.2 
Address environmental issues 92.4 46.2 
Address sustainability issues 96.2 46.2 
Address manufacturability  issues 80.7 26.9 
Address ethical issues 80.7 26.9 
Address health & safety issues 80.7 26.9 
Address social issues 84.7 30.8 
Address public policy issues 73.0 19.2 
Establish atmosphere conducive to learning 96.2 38.5 
Foster student-faculty interaction  92.3 23.1 
Allow the use of modern engineering tools 92.3 11.5 
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Table 4-5.   Exit Survey Assessment Results – Program Assessment  
(Achievement of Program Outcomes) 

Program Assessment 
 

Rating > “Good”  
(%) 

Rating of 
“Exceptional” 

Quality of teaching 92.4 38.5 

Quality of feedback on assignments (other than grades) 96.1 19.2 
Quality of student-faculty interaction  92.3 23.1 

Program Assessment 
 

Rating > 
“Neutral” 

Rating of “Very 
Satisfied” 

Opportunities for practical experiences in the curriculum 84.9 26.9 
Opportunities for interaction with practitioners  80.8 19.2 
Value derived from team experiences 92.3 46.2 
Value of program-related student organization activities 84.6 30.8 
Leadership opportunities in program     80.8 30.8 

Table 4-6.   Exit Survey Assessment Results – Student Satisfaction   
(Achievement of Program Outcomes) 

Did the Civil Engineering Program meet your 
expectations? 

Percent (%) Cum Percent   

Met expectations 11.5 11.5 
Somewhat above expectations 61.5 80.8 
Far above expectations 19.2 100.0 

Value of the investment you made in your Civil 
Engineering education at UPRM 

Percent (%) Cum Percent   

Good 11.5 11.5 
Very Good 23.1 34.6 
Exceptional 65.4 100.0 

Would you recommend… Rating > 3 
(%) 

Rating of 5 
(%) 

Your Civil Engineering Program to a close friend?  92.2 69.2 
The UPRM College of Engineering to a close friend?  96.1 65.4 

Average size of major courses 95.9 19.2 
Quality  of engineering classrooms 88.5 11.5 
Academic advising by faculty 92.3 30.8 
Academic advising by non-faculty 80.7 26.9 
Quality of computing resources 65.4 7.7 
Availability of computers in the Department 65.4 7.7 
Remote access to Department’s computer network 73.1 19.2 
Training  to utilize Department’s computing resources 50.0 7.7 
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Alumni Survey Results:     

Alumni seem to be the most eager constituent to participate in our assessment processes.  
They respond quickly and in great numbers.  Our department currently uses the results of two 
separate alumni surveys; one for Academic Year 2002-2003, and a more recent one for Academic 
Year 2006-2007, both geared to input more closely related to our Educational Objectives and 
Program Outcomes, based on ABET EC2000 criteria.  Since we are using the results of both 
surveys in ongoing curriculum revision processes, we are listing their general findings below. 

Alumni Survey 2002-2003:  This was our first ABET EC2000 based alumni survey, and 
was sent to all 389 graduates of the program for the years 1999, 2000, and 2001. It was mailed in 
hard copy with pre-addressed return envelopes, which made it costly.  Names and mailing labels 
were provided by the Registrar’s Office.  In the end, 23 were returned for incorrect addresses; 
therefore 366 reached the intended graduates. Of those, 63 completed surveys were received, for a 
response rate of 17.2%.  Of those that responded, 38% were females and 62% males.  
Approximately 54% of the alumni graduated with a GPA greater than 3.00, on a 4.00 scale, and 
40% had a GPA between 2.50 and 2.99.  

About 75% of the alumni surveyed were planning to pursue graduate studies, of which 
nearly 45% had already been accepted to a graduate school, and/or were undergoing graduate 
studies. Therefore, the survey provided a measure of how program alumni were planning and/or 
taking part in life-long learning activities.   

The survey covered a wide range of topics directly related to our Program Educational 
Objectives and Program Outcomes, including many open-ended questions designed to elicit 
comments, suggestions, and criticisms from former students having at least five (5) years 
experience beyond the B.S. degree. The average responses to all (100%) of the questions were well 
above the established benchmark of 3. This was an indicator that the skills acquired at UPRM were 
“very good” or “excellent” foundations for their careers.   

Of the 81% of the alumni that provided information on their present employment, 25% 
were working with the government, 27% in consulting firms, 39% in industry, and 1% in 
education.  For those employed, the average annual gross income was $33,700; slightly higher, but 
not much different from the average income of those surveyed in a previous survey in 1999, before 
ACET EC2000 Criteria was put in place..   

In relation to Professional Licensure, 84% had taken the Fundamentals of Engineering 
Exam (FE/EIT) at or shortly after graduation and 88.7% had passed it. The Professional 
Engineering (PE) Exam had already been taken by 40% of our respondents, with a 47.6% approval 
rate.  We must state here that in Puerto Rico, graduates are allowed to take the PE Exam without 
the “time-experience” requirement of 4 years, which is the rule in most states. Therefore, in the 
case of this particular survey, most of our graduate respondents took both the FE and the PE exams 
shortly after graduation. We believe this gives more value to their approval rates and demonstrates 
that they were actively and aggressively pursuing professional licensure activities, as required in 
the Program Criteria for Civil Engineering programs. This also reflects that our program prepared 
them well for taking these exams shortly after graduation, with almost no professional experience. 
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Alumni Survey 2006-2007:  The department’s SEED Office sent a new on-line version of 
our alumni survey to all 300 graduates of the program for the years 2001 through 2007 (graduates 
of the past five (5) years).  Names and electronic mailing addresses were obtained from the 
Alumni Office’s registration files, which are maintained fairly up-to-date.  Respondents were 
given three (3) weeks to complete the survey.  After that period, 97 completed surveys were 
received, for a response rate of 32.3%.  However, only 69 responses were utilized in our analysis, 
coming from those who graduated in the last 5 year.  Of those that responded, 36% were females 
and 64% males.  Approximately 74% of the alumni graduated with a General GPA greater than 
3.00, on a 4.00 scale.  Approximately 78% had a Major’s GPA greater than 3.00.  Summary results 
are presented in Tables 4-7 thru 4-11. 

According to the survey, about 90% of the alumni are planning to pursue graduate studies, 
of which nearly 35% had already been accepted to a graduate school, and /or were undergoing 
graduate studies. Therefore, the survey once again provided a measure of how program alumni are 
involved in life-long learning activities.   

On topics directly related to our Program Educational Objectives and Program Outcomes, 
the average responses to all (100%) of the questions were well above the established benchmark of 
3. Again, another demonstration that the skills acquired at UPRM were “very good” or “excellent” 
foundations for their careers.   

Of the alumni that provided information on their present employment, 12% are working 
with the government, 78% in private industry, 5% in academics, and 5% are self-employed.  For 
those currently employed, 37% have an annual gross income is $50k or higher, with 3% over 
$70k.  These salaries are much higher that those from the previous survey in 2003. 

In relation to Professional Licensure, 93% took the Fundamentals of Engineering Exam 
(FE/EIT) at or shortly after graduation and 80% passed it. The Professional Engineering (PE) 
Exam has already been taken by 57% of our respondents, with a 54% approval rate.  Therefore, in 
the case of this particular survey, a big number of our 5-year alumni respondents took both the FE 
and the PE exams shortly after graduation, which demonstrates once more that they continue to 
actively and aggressively pursue professional licensure activities, as required in the Program 
Criteria for Civil Engineering programs. 

The rest of the scores on Tables 4-7 thru 4-11 address all of the important skills, issues, 
and subjects (printed in Bold Blue) that are key elements of our Specific Program Educational 
Objectives, Outcomes, and of the required ABET/ASCE Program Criteria (Criterion 9) for Civil 
Engineering Programs.  The scores for all of the rated elements reflect very high percentages 
above the benchmark metrics of 3 or “Good” and at the top ratings of 5 or “Exceptional” .  These 
results clearly attest to the achievement of our Program Outcomes. 

Results also attest to the quality of our teaching, the quality of or student-faculty 
interaction, the quality of our facilities and the quality of our academic advising, all as 
seen/perceived by our 5-year alumni.  Table 4-8 shows that leadership skills and opportunities, as 
well as entrepreneurial skills were rated high as well.  The scores shown in “highlighted Bold 
Red” in this Table, although still high over the passing benchmark… are considered the lowest,    
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and led us to identify areas that were given special attention for improvement action, such as: 
health and safety, public policy, and manufacturability issues.   

The scores on alumni’s satisfaction with the program and with their studies at UPRM, as 
reflected on Table 4-10, are clearly exceptional. 

 These responses again suggest that all of the topics deemed important for the first 
few years of their careers were taught and learned very well; in fact, teaching quality appears fairly 
consistent, even for topics thought to be less useful. 

Conclusions based on an open-ended request for strengths and weaknesses of the program 
are summarized below.  Clearly, some repeat themselves and are consonant with the findings of 
the 2002-2003 survey. 

a.  Undergraduate Civil Engineering education at UPRM provides a good foundation for a 
career in industry or for graduate school; it is a broad curriculum that covers all areas of Civil 
Engineering. 

b.  The alumni continue leading successful careers or pursuing graduate studies, have 
overall favorable opinions of the department, and have a continued interest in it. 

c.  The department is perceived as very effective in teaching, with high quality education, 
and experienced, knowledgeable, supportive faculty. 

d.  Many graduates consider their undergraduate civil engineering education to have been 
somewhat theoretical; they need more practice in various areas, particularly construction 
management, blue prints preparation, and CAD work. 

e.  The program continues to be perceived as too long, with too many socio-humanistic 
elective requirements.  

f.  There is a need to continue to address health and safety, ethics, labor relations, public 
policy issues, manufacturability issues, and environmental considerations, among others, more 
effectively. 

g.  Physics, basic mathematics, technical writing in both English and Spanish, and 
conversational English are considered the most valuable courses outside the Civil Engineering 
Program. 

The list of constructive comments and recommendations we received is extensive, and we 
do not pretend to include them all in this report.  However, the actual listing and summary has 
been shared Our Advisory Board and with the entire faculty for consideration in the ongoing 
curricular revision.  

We recognize the need to encourage the registration of electronic mailing addresses from 
our alumni and to continue to conduct these surveys on a timely manner, as specified in our 
Assessment Plan.   

Immediate Improvement Action: Same action described in the previous section; a 
comprehensive proposal requesting funding for purchase of new/modern tools and equipment for 
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our laboratories and computer centers was submitted through the College of Engineering to 
Central Administration of the University of Puerto Rico System.  Also, address health and safety, 
ethics, labor relations, public policy issues, manufacturability issues, and environmental 
considerations more aggressively and comprehensively in all courses and, most particularly, 
through assuring their integration and follow up in the culminating experience of the CAPSTONE 
Course.  

�
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Table 4-7.  Alumni Survey Assessment Results - Demographics  

(Achievement of Program Outcomes & Objectives) 
Gender of graduating respondents Percent (%) Cumulative Percent (%) 

Male 64 64 
Female 36 100 

Cumulative GPA during studies at UPRM Percent (%) Cumulative Percent (%) 

2.25 – 2.49 3 3 
2.50 – 2.74 7 10 
2.75 – 2.99 16 26 
3.00 – 3.24 21 47 
3.25 – 3.49 22 69 
3.50 – 3.74 21 90 
3.75 – 4.00 10 100 

Transfer from another college Percent (%) Cumulative Percent (%) 
Yes 9 9 
No 91 100 

Employment / Study Status Percent (%) Cumulative Percent (%) 
Full-time employment 78 78 

Full-time education 12 90 

Employment and Part-time education 6 96 

Other 4 100 

Status if planning for graduate education Percent (%) Cumulative Percent (%) 
Have not yet applied 63 63 

Applied; awaiting acceptance 2 65 

Offered admission; accepted 35 100 

Offered admission; declined 0 100 
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Table 4-7.   Alumni Survey Assessment Results - Demographics (Cont’d) 

(Achievement of Program Outcomes & Objectives) 

 
 
 
 
 

Table 4-8.   Alumni Survey Assessment Results – Courses Assessment  
(Achievement of Program Outcomes & Objectives) 

 
 

Salary range if fully employed Percent (%) Cumulative Percent (%) 
Below $30,000 3 3 
$30,000 - $34,999 27 30 
$35,000 - $39,999 10 40 
$40,000 - $44,999 15 55 
$45,000 - $49,999 8 63 
$50,000 and over 37 100 

Where is your job located? Percent (%) Cumulative Percent (%) 
Puerto Rico 69 69 
United States 31 100 

Courses Assessment Rating > 3 
(%) 

Rating of 5 
(%) 

Build on knowledge from previous coursework 100 48 
Build on skills from previous coursework 99 46 
Incorporate engineering standards 98 46 
Address economic issues 93 32 
Address environmental issues 94 26 
Address sustainability issues 91 23 
Address manufacturability  issues 82 15 
Address ethical issues 95 45 
Address health & safety issues 87 28 
Address social issues 92 29 
Address public policy issues 83 30 
Exercise effective leadership/management 
skills 

95 53 

Exercise effective entrepreneurial skills 92 35 
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Table 4-9.   Alumni Survey Assessment Results – Program Assessment  

(Achievement of Program Outcomes & Objectives) 
 

Program Assessment 
 

Rating > “Good”  
(%) 

Rating of “Exceptional” 
(%) 

Quality of teaching 100 51 
Quality of feedback from faculty  (other than 
grades) 

99 41 

Quality of student-faculty interaction  98 41 
Quality of overall education at UPRM 100 64 
 

 
 
 
 
 

Table 4-10.   Alumni Survey Assessment Results – Alumni Satisfaction with the Program   
(Achievement of Program Outcomes & Objectives) 

 

Did the Civil Engineering Program meet your 
expectations? 

Percent (%) Cumulative Percent (%) 

Met expectations 12 12 
Somewhat above expectations 46 58 
Far above expectations 41 100 

Value of the investment you made in your 
Civil Engineering education at UPRM 

Percent (%) Cumulative Percent (%) 

Good 6 6 
Very Good 12 18 
Exceptional 82 100 

Would you recommend… Rating > 3 
(%) 

Rating of 5 
(%) 

Your Civil Engineering Program to a close 
friend?  

99 81 

The UPRM College of Engineering to a close 
friend?  

99 84 
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Table 4-11.  Selected Data and Charts on Status of Alumni from the 2007 Survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Alumni Survey 2006-2007

Sent to: 300 Responses: 69 % Respondents: 23.0%

 Passed PE Exam (based on those who took it)

Activity  Percent (%)  

Planning for Grad School

Took PE Exam (based on all respondents)

Accepted into a Grad School

Applied for Employment

Already Employed

Took FE (EIT) Exam

Approved FE (EIT) Exam (based on those who took it)

Applied for Engineering License

90.0%

35.0%

86.0%

78.0%

93.0%

57.0%

80.0%

57.0%

54.0%

Alumni Graduate School Experience (%) 
2007

90.0%

35.0%

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

Planning for Grad
School

Accepted into a Grad
School

Alumni Employment Experience (%) 
2007

86.0%
78.0%

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

Applied for
Employment

Already Employed

Alumni FE (EIT) Exam Experience (%) 
2007

93.0%

80.0%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

Took FE (EIT) Exam Approved FE (EIT) Exam (based on those

who took it)

Alumni PE Exam Experience (%) 2007

57.0% 54.0%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

Took PE Exam (based on all
respondents)

 Passed PE Exam (based on
those who took it)
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Employer's Survey Results:         

The department conducts this survey every three (3) years.  Occasionally it checks it out 
against records of the UPRM Placement Office. The survey currently includes program-specific 
questions, but the open-ended format of some of the questions does permit targeted feedback. 
Respondents are managerial/supervisory personnel for companies employing B.S. Civil 
Engineering graduates, and, in many cases, persons having direct opportunities to observe the 
performance of our graduates on the job. 

The 2006-2007 Employer's Survey was sent to 80 companies and government agencies 
that have recently hired our graduates. The return rate was 7.5% (6 completed surveys), which we 
feel is low.  We recognize that this is only one mechanism for collection of feedback from 
employers of our students, which may be useful in concert with others.  If the responses continue 
to be so few, it may not be deemed effective, and we will consider alternative approaches.  

We observed several recurrent themes in the results from the few Employer Surveys 
answered, with the most common one being that our B.S. graduates have excellent technical skills 
but are often not adequately capable in "soft skills" such as teamwork and oral and written 
communications. Companies are impressed with the maturity and motivation of our graduates 
because they bring in great individuality to their groups, get along well with people, and have a 
strong sense of responsibility for their own work. The importance of working in an 
interdisciplinary environment and the ability to communicate effectively with different audiences 
are commonly mentioned.  Insufficient exposure to basic principles of business and finance, and 
the need for some guidance is also often cited. 
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Results and Analysis of FE/EIT Exam Results: 

The National Council of Examiners for Engineering and Surveying (NCEES) publishes 
performance data on all FE exams administered.   Their Subject Matter Report summarizes data on 
EAC/ABET program examinees who took the exam while still enrolled in school. This is the 
statistical group that should be used as a measure of program outcomes.  For more conclusive 
results, one should consider performance over several administrations of the FE/EIT exam rather 
than from just one test administration.  Although we maintain reports of these exams over many 
years, a recent version of the Subject Matter Report for our program is shown in Table 4-16.   
Additional samples of FE/EIT exam results are presented in Table 4.17. 

 The form of the expected performance depends on the analysis method chosen.  A variety 
of analysis methods have been developed to examine the data, however, we chose the Scaled-
Score Method proposed by Dr. Walter LeFevre et al. on their 2005 study and paper for the NCEES 
entitled “Using the Fundamentals of Engineering (FE) Examination to Assess Academic 
Programs”.    

The scaled score allows us to present the data in a form that represents the number of 
standard deviations above or below the national average for each topic (as compared to the 
percentage above or below the national average given by the ratio method), while allowing a range 
of uncertainty in the university’s performance to account for small numbers of examinees.   The 
scaled score is defined as follows: 

 

  Scaled-Score  =  (# correct at UPRM) – (# correct Nationally) 

                                               National Standard Deviation 

 

Of the many Subject Matter Reports we have used over the years (since 2001), we chose a 
recent one as an example for the purpose of this report.  The data and analysis chart corresponds to 
the subject of Mechanics of Materials for the exams administered from April 2001 through April 
2005, and it is presented as Figure 4-4.  Others, for all subject matters of FE/EIT Exams from 
Year 2001 through 2007 are used and maintained on file, and will be available for review during 
the accreditation visit.  
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Table 4-16.  Sample of FE/EIT Exam Subject Matter Report from NCEES with Results for 
UPRM Civil Engineering Program 
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Table 4-17.  Other Samples of FE/EIT Exam Subject Matter Reports from NCEES with Results 
for UPRM Civil Engineering Program 
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Civil ( Mech of Materials)

-1.5

-1

-0.5

0

0.5

1

S
ta

nd
ar

d 
S

co
re

LOW -0.4362 -0.334 -0.8483 -0.2657 -0.4111 -0.134 -0.9162 -1.3191 -0.3444 -0.5774 -0.0333 -0.2971 -0.6511 -0.8707 -0.419 -0.189 -0.0759

Standard Score 0.14118 -0.1778 -0.1412 -0.0889 0.08889 0.08421 -0.6 -0.9412 -0.1882 -0.3 0.3 -0.0471 -0.4889 -0.4235 -0.2105 0 0.10667

Beta Goal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HIGH 0.71853 -0.0216 0.56593 0.08789 0.58889 0.30243 -0.2838 -0.5632 -0.0321 -0.0226 0.63333 0.20294 -0.3267 0.02368 -0.002 0.18898 0.28924
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Figure 4-4.  Sample of FE/EIT Exam Scale-Score Results for the UPRM Civil Engineering 
Program on the Subject of Mechanics of Materials (2001-2005) 

 

As an example of the use and analysis of these data, for the chosen topic, the scaled-score 
graphs and some observations are as follows: 

·  For Mechanics of Materials, a ratio goal of 1.0 translated to a scaled- score goal of 0.0. 
·  Even with the range of uncertainty, the April 2004 results (shown in Figure 4-4) still 

indicate that Mechanics of Materials should be monitored over the next few exams and warranted 
action. 

·  From the subsequent results, evidently we did take improvement/remedial action.  
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We chose to look at these results keeping in mind that effective assessment should result in 
continuous program improvement.  We evaluate the results of student performance in all 
individual subject areas to identify those areas in which students are performing below the goals 
established by the faculty and perhaps significantly below national or state averages.  We do it 
realizing, however, that the data on student learning is incomplete because at UPRM, like at many 
other institutions, the FE/EIT exam is not taken by all engineering students.  Also, some students 
are not held accountable for the results, while students who voluntarily take the exam are usually 
highly motivated.  

These evaluations initiate not only the necessary changes in textbooks, teaching 
mechanisms, and laboratory procedures, but also the possible reallocation of faculty to improve 
student performance.  Over time, these reports also help us document the effects of curriculum 
revisions, teaching innovations, and other actions taken to improve student learning within our 
Civil Engineering Program. 

 

Student Satisfaction Surveys Results:   

A stratified, representative sample of engineering students was selected for Student 
Satisfaction Survey administration in 2004 and 2005 by the College of Engineering. The survey 
included items on programs and academic resources at the department level, academic resources at 
the institutional level, and the knowledge and skills of departmental faculty.  The demographic 
characteristics of the engineering samples did not vary greatly in the two survey administrations.  
Results were published in the paper “Satisfaction – A Starting Point to Identify Needs and Areas 
for Improvement” by Dika, Artiles-Leon, and Rivera-Borrero, July 2006.    A brief summary of 
those results follows:   

Satisfaction with Departmental Programs and Resources:  The three highest rated items 
evidence high satisfaction with program outcomes and learning experiences.  In contrast, the seven 
lowest rated items reflect dissatisfaction with course availability, computer center resources, and 
facilities.   

Satisfaction with Institutional Resources:  Engineering students expressed moderate 
satisfaction with the ease of access to library resources and Internet resources.  About 78% of 
students indicated that the library contains requisite engineering resource materials and references.  
A little over half (57%) of participating students indicated satisfaction with the quantity of 
resources in the institutional computer center.  Coupled with the response to the questions about 
available computer resources in the department, this suggested that students do not perceive 
sufficient availability of computers within or outside their departments. 

Faculty Familiarity with Policies and Procedures:   Students expressed positive 
perceptions, particularly for faculty familiarity with policies related to academic honesty and 
privacy of student information. Only one item was rated relatively lower – faculty knowledge 
about dealing with student complaints. 
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Faculty Quality:   Average agreement was 71% or higher, showing positive perceptions of 
the quality of faculty across the college and the campus. An examination of the regular, course-
based faculty evaluations provides additional information about student perceptions of the quality 
of teaching in the college.  

The results of these surveys, based on representative samples of junior and senior 
engineering students, reveal that the majority of students express satisfaction with their academic 
experiences in engineering. The areas of strength suggested by student opinions include program 
design and outcomes, accessible Internet and library resources, and a qualified, technically 
proficient faculty with reasonable knowledge of institutional policies and procedures related to 
student learning.  Further, lowest rated statements, all below 50% agreement, addressed the 
availability of courses. 

Immediate Improvement Actions:  This finding prompted us to look at the 3rd, 4th and 5th 
year course offerings, by department, over the past two academic years (2003-04 and 2004-05).  
The analysis revealed that required courses have been offered as listed in the catalog for the two 
academic years corresponding to the student survey (2003-04 and 2004-05).  Of note is the finding 
that across departments (except for Industrial Engineering), many required courses are offered in 
both semesters, and sometimes in summer.  Further, more than one section of each required course 
is generally offered, except for fifth year courses.  The results of this analysis for the Civil 
Engineering Program are presented in Table 4-18.  Tables 4-19 through 4-21 summarize the 
information found by Departments.  

This look at course offerings suggested that while courses are offered regularly, course 
scheduling conflicts may play a role in the availability of course enrollment for students, and 
consequently, their ability to complete the course of study within established timeframes.  
Evidence from the past two years suggested that patterns of conflict vary across the departments. 
Further information is necessary to determine the factors that influence the apparent scheduling 
issues, such as student withdrawal and failure rates; teacher/student ratios; number of class spaces 
needed versus spaces opened, and others. 
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Table 4-18.  Findings on Course Scheduling Conflict Analysis for 3rd, 4th, and 5th Years of 
the Civil Engineering Program at UPRM 
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Table 4-19 

 
Table 4-21 

 

Table 4-20 
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Faculty Survey Results: 

A survey of UPRM teaching faculty was conducted by the College of Engineering SEED 
Office in November 2003.  The sampling frame for the study included all UPRM “docente” with 
teaching responsibilities.  Overall response rate to the survey was acceptable at 26.8%. The 
response rate for engineering faculty was approximately 24%.  Results were published in the 
report “College of Engineering Faculty Survey: Results from the MSCHE Self-Study” by Dika, 
Artiles-Leon, and Rivera-Borrero, Spring 2004. 

The survey instrument (99 total items) included statements on institutional environment, 
institutional mission and goals, provision of information, policy and procedure implementation, 
institutional assessment, adequacy and accessibility of academic programs and resources, 
mentoring and advising programs, assessment of faculty performance, professional development 
and service opportunities, and UPRM administration.  A brief summary of the results follows: 

Institutional Environment:  Overall, engineering faculty respondents have a positive view 
of the institutional environment. Respondents agree that the re is an environment of harmony 
(77.09%) and continuous improvement and assessment (56.25%) at UPRM. The highest agreement 
was with the fair and respectful treatment of faculty by non-teaching staff (89.58%), the protection 
of academic freedom for all faculty members (83.43%), and the fair and respectful treatment of 
faculty by administrators (79.12%). 

Institutional Mission and Goals:  College of Engineering (CoE) faculty respondents feel 
familiar with the institution’s mission and goals (87.50%) and are generally aware of the initiatives 
in place for familiarization (57.45%) and implementation (55.32%) of mission and goals. 

Institutional Procedures:   In terms of general policies, the majority of CoE faculty 
respondents feel that procedures to deal with intellectual honesty, research integrity, and 
intellectual property rights are fair and in accordance with due process (66.6%, 60.87% and 
60.41% respectively).  Overall, respondents feel positively about the fairness of procedures to 
recruit, evaluation, tenure, and promote faculty. The highest agreement was with the non-
discriminatory nature of recruitment (72.92%) and the fairness of tenure processes (58.33%).         
Over 80% of CoE faculty respondents agree that student evaluation procedures are fair and in 
accordance with due process. The majority of CoE respondents agree that accreditation agencies 
(66.66%), funding agencies (73.91%), and the general public (68.75%) are provided with accurate 
information about URPM.  While CoE respondents agreed that there is an institutional assessment 
program in place at UPRM (66.66%), they clearly agreed that this process could be improved 
(87.50%). 

Academic Programs and Resources:  CoE faculty members agree on the adequacy of 
instructional equipment (53.20%) and instructional resources (63.83%).  While CoE respondents 
agreed that internet usage (83.33%) and computer labs (77.08%) are easily accessible to students,  
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they were less sure about the accessibility of information literacy skill development services.  
There was less agreement on the operation and documentation of student mentoring and advising 
programs. Only 22.92% of respondents agreed that evidence of the programs is properly 
documented.  Respondents overwhelmingly agreed that there is room for improvement in current 
mentoring/advising programs (85.41%). 

Expectations and Professional Development:  The majority of CoE respondents (76.09%) 
agree that necessary academic qualifications are communicated to faculty and prospective faculty.  
CoE respondents also agree that information about requirements for tenure (60.42%) and 
promotion (54.16%) is provided to them.  In terms of provision of information about evaluation 
and salary decision procedures, the majority of CoE respondents indicated they had been provided 
with information (66.67% and 52.08% respectively).  Respondents feel informed about teaching 
(54.16%) and research (66.67%) expectations.  The majority of CoE respondents did not feel 
informed about procedures and regulations, except for student assessment procedures (62.50%). In 
terms of professional development and service opportunities, the majority of CoE respondents 
believe that professional development programs (50.0%) and general opportunities (54.17%) are 
readily available.  Respondents also indicate that teaching skill enhancement programs (79.17%) 
and opportunities (74.47%) are readily available. 

Administration:  In terms of support, respondents agreed that administrators have adequate 
clerical (65.96%), technological (58.33%), and information systems support (52.08%).  
Respondents also indicated that the number of administrators was sufficient for the institution’s 
goals (66.67%), size (75.00%), complexity (75.00%), and nature (land grant – 62.50%).  The 
clarity of the documentation of the organizational and authority structures at UPRM was agreed 
upon by the majority of respondents (65.22% and 63.83% respectively). 

Immediate Improvement Actions:  Two immediate improvement actions were taken: 

a. Selection and Evaluation of CoE Administration: In accordance with the CoE Strategic 
Plan (Strategic Area 6 on Efficient and Effective Administration, Objective 1.3: adoption of an 
evaluation system for administration), the Dean of the CoE would appoint a Task Force to design 
an evaluation system for Deans and Department Directors.  This has already been implemented 
and evaluations have begun. 

b. Student Mentoring and Advising:  The Dean of CoE would appoint a Task Force to 
develop procedures for documentation and information dissemination on student mentoring and 
advising at the department level. The Task Force should review and revise the flow chart created 
during the ABET Accreditation process in 2002.  As mentioned previously (under Criterion 1 of 
this Self-Study), our Civil Engineering is using “Advising”  as the final closing-the-loop 
insurance in the achievement of student learning outcomes. 
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Additional Assessment - Course Approval Rate (%) Analysis:   

Systematic procedures are in place to identify students who are not fully prepared for 
college level study in English and Mathematics. These include evaluations of College Board 
(CEEB) scores and high school transcripts or transfer transcripts. 

Between 1996 and 2004 a total of 20,593 students were admitted. Of these, 12,212 students 
had deficiencies in Mathematics and 4,567 in English.   Freshmen students coming to UPRM have 
more deficiencies in Mathematics than in English, especially in the Colleges of Agricultural 
Sciences and Business Administration, and the Art’s students in the College of Arts and Sciences.  
Figure 4-5 shows the percentage of students with deficiencies in Mathematics between 1996 and 
2004 by college.    

 

 
 

Figure 4-5.  Percentage of students with deficiency in Mathematics by College since 1996 

 
 The institutional Office of Academic Affairs continually conducts assessment on course 
approval rates (%).  Figure 4-6 presents the results of their analysis for courses in the Civil 
Engineering Program, the College of Engineering, and for the basic/required Math Courses at 
UPRM.  The chart reflects course approval rates in Math courses averaging a 45%, which are 
considered low when compared to those in Civil Engineering (avg. 89%) and in the College of 
Engineering (avg. 80%).    

When we combine these results with those in Figure 4-5, we conclude that, although the 
percentage of engineering students having problems with Math is the lowest, those deficiencies 
lead to low approval rates in Math courses. This situation creates “bottlenecks” that negatively 
affect student’s progression during the first few years in the engineering programs, thus extending 
their time to degree completion.   
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Course Approval Rates (%)
Academic Years 2002-2005

(Data from Academic Affairs Office- )
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Figure 4-6.  Comparison of Course Approval Rates (%) for Academic Years 2002-2005.  

 

Improvement Actions:   

 
·  The English Department has established that freshmen students with a score lower than 

460 in the English as a Second Language Achievement Test offered by CEEB must take a 
diagnostic exam.  If the students pass the exam, they are then placed in the first English course; 
otherwise they must register in a remedial English course.   

 
·  The Department of Mathematics performed a study to determine the causes for a high 

failure rate in its Pre-calculus course.  The Department then submitted a proposal to the Academic 
Senate to institutionalize a diagnostic exam for those students with scores less than 651 in the 
Mathematics achievement test offered by CEEB.  Students must take a diagnostic exam that is 
designed to identify deficiencies in the areas of Basic Arithmetic, Rates, Ratios, Proportions,  

Source:  
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Percents, Basic Algebra and Basic Geometry.  Students who pass the exam may take Pre-calculus I 
during their first semester. Those who do not pass the exam must register in a Remedial 
Mathematics course instead. 

 
·  The Department of Mathematics developed internet based diagnostic exams and 

tutorials to allow incoming students to prepare for the diagnostic exam. Also, some professors 
have proposals approved from the Department of Education to prepare high school Mathematics 
teachers and help prospective UPRM students. 

 
·  The admissions criteria are being reviewed to decrease the high percentage of incoming 

students with deficiencies in Mathematics and English.  This problem needs to be discussed with 
the Puerto Rico Department of Education, which has been eliminating courses in critical areas 
such as the Sciences, English, Mathematics, and Spanish. This work must be coordinated by the 
Academic Senate and the Dean of Academic Affairs.  

 
·  The departments and divisions offering the programs related to basic skills, certificate 

programs, experiential learning, non-credit offerings, distance learning and contractual 
relationships have been tasked to develop and implement their own assessment plan to evaluate 
their effectiveness in order to make the necessary adjustments. 
 

General and Closing Comments on Assessment Results: 

Some general conclusions are summarized below.  Clearly, some repeat themselves and are 
consonant with the findings throughout the re-accreditation period (2002-2007). 

·  Undergraduate Civil Engineering education at UPRM provides a good foundation for a 
career in industry or for graduate school; it is a broad curriculum that covers all areas of Civil 
Engineering. 

·  The alumni continue leading successful careers or pursuing graduate studies, have 
overall favorable opinions of the department, and have a continued interest in it. 

·  The department is perceived as very effective in teaching, with high quality education, 
and experienced, knowledgeable, supportive faculty. 

·  Many graduates consider their undergraduate civil engineering education to have been 
somewhat theoretical; they need more practice in various areas, particularly construction 
management, blue prints preparation, and CAD work.  

·  There is a need to continue to address health and safety, ethics, labor relations, public 
policy issues, manufacturability issues, and environmental considerations, among others, more 
effectively.   

·  There seems to be a need for more modern lab, computing and surveying tools. 
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·  Some constituents continue to perceive the program as tool long; however, many see 
this as a strength. 

·  Overall course and program assessments up to this date can be rated as Good to 
Excellent, and confirming the overall quality of our program, as well as its correlation to 
established Program Outcomes (POs) and Program Educational Objectives (PEOs). 

A clear sign of the high and well known quality of our program within our community is 
reflected in Figure 4-7, from assessment studies conducted by the Office of Institutional Research 
and Planning (OIRP) on all incoming freshmen.  These studies show that the most important 
factor in the selection of UPRM for a college education is the quality of the academic program.   

 

 
Figure 4-7.  Factors in the Selection of UPRM for Undergraduate Studies  

(From UPRM’s OIRP’s Assessment 2006) 

 

All constructive comments and recommendations we received have been shared with our 
Constituencies to the utmost possible extent, and have been discussed, analyzed, and given full 
consideration in all program related decisions, in particular, on the ongoing curricular revision.  

 

http://oiip.uprm.edu/docs/Perfiles/Perfil_2006_Novi

 



���������	
��

�����
����

��	�����
������


������
��
����������
�����������
���
����������

��	������

�����
����




��� !��"
��!���
���
��� ����
�##�##��$%

&�$#
�$ 
��
�� %#


 

·  Actions to Improve the Program        

Throughout the previous sections we have described the actions taken to improve the 
program based on the assessment results presented and discussed herewith.  Next we turn to some 
changes in the program that have resulted from the feedback received from these and various other 
assessments.  We should stress that many of these changes are the result of feedback received from 
all of our constituents over the previous six (6) years, rather than triggered by one observation, in 
one particular assessment, using one specific tool. 

In response to feedback from students and alumni, the department has taken a number of 
steps to improve safety education in the undergraduate curriculum.  Safety is a very important 
component of our laboratory-based courses. 

The major design course in the curriculum, INCI 4950 (Capstone Course), has been 
substantially revised in recent years in response to concerns expressed by faculty, students, alumni, 
and employers.  A new revision potentially divides it into two phases, adds a semester, and 
increases its semester credit hours by three to a total of six credit hours.  This revision is in 
response to the recently received input from our constituencies, particularly alumni and employers, 
and from recommendations made by our Advisory Board and external evaluators during an ABET 
accreditation “mock visit” held in January 2002. 

Course and curriculum changes approved in recent years by the faculty also demonstrate 
the responsiveness of the department to data obtained in the assessment process.  Various 
undergraduate courses in the Civil Engineering Program have been created or undergone changes 
or revisions during the accreditation period.  Most have already obtained approval by all concerned 
academic levels; some are still moving up the ladder, as shown in Table 4-21.  All had to be 
justified by the established assessment processes and results, as mandated by the UPRM’s 
Academic Senate Certification # 04-12 of March 2004. 

The Civil Engineering Program is currently in an advanced stage of revising the whole 
curriculum.  This process is taking longer than originally expected.  At first the intent was to 
reduce the total number of credits required, from the actual 179 credit hours to approximately 160 
credit hours. Initial feedback from ABET in the 1990s and from our constituents in those days was 
that the program required too many credit hours and took too long to complete.   

During curricular revision meetings held at the beginning of this accreditation period in 
2003, the faculty approved the philosophical concept of a proposed new curriculum of 165 credit 
hours and gave the “go ahead” to the SEED and Academic Affairs Committees to work out the 
details and final document. However, further assessments since then brought new input, thoughts, 
and recommendations from our constituency, which led to reconsideration.  ABET no longer limits 
the number of credits.  Evaluators, experts, members of our Advisory Board, representatives from 
ASCE, representatives from government and from industry rate our program as “unique”, very 
complete, and comprehensive.  They see its length and high number of credits as a strength, and  
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are not particularly thrilled about reducing it. 

  Therefore, our emphasis now is not so much in reducing the number of credits, but in 
reinforcing our course offerings to better serve our constituency, paying close attention to their 
needs and recommendations.  In that effort, we have worked multiple iterations of curricular 
sequences and revisions; too many and too much detail to include here.  However, they are 
documented in detail in the minutes of Department Faculty meetings and in the minutes of the 
Academic Affairs Committee, which will be available to the evaluation team during the 
accreditation visit.  In fact, the department’s Assessment and Accreditation Coordinator serves also 
as Secretary to the Academic Affairs Committee and, therefore, ensures that assessment results 
and accreditation criteria are abided by, while maintaining clear, accurate, and complete 
minutes/documentation on the committee’s activities and decisions.  

After approval by the faculty, the revised curriculum must still undergo consideration at 
various other academic levels within UPRM and UPR Central Administration before its full 
implementation.  This results in a long-term closure of that cycle. 

Table 4-21.  Status of Course Changes/Revisions/Creations in the Civil Engineering 
Program (all properly justified by Assessment Processes and Results, as required by Academic 

Senate Certification # 04-12 of March 2004) 

Course Code Course Title Action
Initial 

Request

Final 

Approval

Implementation 

@ UPRM
INCI 4000 Introduction to Architecture Revision 19-Apr-07 10-Jul-07 2-Jul-07

INCI 4006 Topography Practice Elimination 9-Mar-05 20-Jun-05

INCI 4028 Geometric Design of Highways Elimination 29-Mar-06

INCI 4055 Introduction to Construction Management Revision 25-Apr-05 10-Oct-06 10-Oct-06

INCI 4055 Construction Management and Engineering I Revision 3-Apr-07

INCI 4056 Construction Methods and Equipment Elimination 15-Apr-05 14-Jul-05 28-Jul-05

INCI 4056 Construction Management and Engineering II Creation - Temp 15-Apr-05 2-Oct-06 10-Oct-06

INCI 4056 Construction Management and Engineering II Creation - Perm 7-Oct-05

INCI 4056 Construction Management and Engineering II Revision 3-Apr-07

INCI 4059 Geodesic Astronomy Revision 18-Dec-06 10-Jul-07 10-Jul-07

INCI 5005 Construction Cost Estimate Elimination 15-Apr-05 14-Jul-05 28-Jul-05

INCI 5065 Bituminous Materials and Construction Methods Temp to Perm 12-Apr-05 10-Jan-07 25-Jan-07

INCI 5075 Planning and Programming of Construction Projects Elimination 15-Apr-05 14-Jul-05 28-Jul-05

 

Figures 3-2 thru 3-8 are photographic presentations of how the assessment materials and 
evidentiary documentation will be displayed within the SEED Office, for easy access by the ABET 
Evaluation Team 
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Evidence that will be available to show achievement of this Criterion will include: 
·  Course materials and assessment tools that demonstrate student performance 
·  Course outlines and descriptions (syllabi, textbooks, handouts, etc.) 
·  Videos of student presentations 
·  Exit survey documentation and results  
·  Alumni survey documentation and results 
·  Employer survey documentation and results 
·  Stats from Fundamentals of Engineering (FE) Exam 
·  Minutes of the department’s Faculty Meetings, as well as the SEED and Academic Affairs 

Committees, and Advisory Board meetings and recommendations 
·  Copies of new curriculum under development 
·  Posters publicizing Codes of Ethics, Educational Objectives, Outcomes, etc. 
·  Student transcript samples (as requested by team chair prior to the visit) 
·  Examples of student work for required Civil Engineering courses, including representative 

samples of homework assignments, quizzes, exams, and project work. 
·  Copies of completed assessment instruments and summaries 
·  Minutes of faculty meetings where assessment results were considered 
·  Any other materials requested in advanced   
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Figure 3-2.  Display of Course Portfolios and evidentiary assessment documentation. 

 

 
Figure 3-3.   Individual Course Portfolios with applicable a-k Outcomes (in Red). 
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Figure 3-4.   Additional assessment documents; samples of student works. 

    

Figure 3-5.   Typical Course 
Portfolio indicating Course Code, Title, CE 

Area, and measured/applicable a-k 
Outcomes in the course. 
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Figure 3-6.   Front cover of a typical Course Portfolio, with identifying information. 

 

 
 

Figure 3-7.   Open Course Portfolio with Syllabus and indexed a-k Outcomes. 
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Figure 3-8.   Close-up of Course Portfolio with assessment samples and indexed a-k 
Outcomes. 

 

 


