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http://www.uprm.edu/msa/Reports/Assessment_Civilgieering.pdf

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 I, 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 | 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 1 2 3 4 5 6 7 8 9 10 | 11
(a-k Outcomes)_
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 irgthe program. These actions should be based aitebie
information, such as results from Criteria 2 ang@rdcesses.

Information Used for Program Improvement

The assessment documents used for program impronesueh asesults, decisionsand
actions from the assessment processes described @rderion 2 and3, as well as from other
sources, are too many to include them all here.nlthe formalization antinstitutionalizing” of
outcomes-based assessment processes throughout ,LH3R&4sment results come from various
different sources or responsible offices within thetitution. When combined with our own
program assessment data, results, and documentdgnee collected throughout the past six (6)
years, it becomes too massive to present it allhia report.  Therefore, we will limit our
presentation here to a sampling of our most re@msessment actions, while the bulk of
evidentiary documentation of assessment througti@uyears will be available for review during
the accreditation visit. Complete and detailed entchry documentation are maintained in the
department’s SEED Office. Most of it is also pshi&d and available online.

General Assessment Results:

Must start by stating that... in summary... the resubbown in this sampling are typical
and representative of the continued and consistashievement of all Program Outcomes and
Educational Objectives throughout the accreditatigreriod. Results have always reached levels
well above our established metric benchmark oh3a scale of 1 to 5. Therefore, most decisions
have been to “sustain current practices”... while atiding to those with lower scores,
complemented with open-ended comments, and expigitargets of opportunity to experiment
or try new methods/techniques as our limited resces allow.

Recognizing that assessment results musshaged with our constituentsFigure 4-1
shows an example of one of the ways how we doRpster Display with an assessment summary
for the appropriate academic year, which includégaue-Added Chart” on the progress of the
basica-k Outcomeghroughout the years, from 2002 to present. Jdwster, which is displayed
in hallways, bulletin boards, and general areasuiginout the Civil Engineering Facilities, as well
as on the web and on presentations at meetingswankshops, describes how our Program
Educational Objectiveg?EOs)and Program Outcom¢BOs)are being met.

Figure 4-2 shows the tabulation of averaged results for eakhOutcome from various
assessment tools, for one assessment period @Gnctse... for academic year 2006-2007),
complemented with a chart representation of sushlig clearly graphing above the benchmark
metric value of3. This has been done for all previous academiasydaack to year 2002.
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Figure 4-1.

Poster Display with Assessment Results for aad&anic Year.
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Figure 4-2. Chart Analysis of-k Outcomes Resultsom Various Assessment Instruments

The compilation ofaggregate average values from all assessment sofoceacha-k

Outcomethroughout the years, from academic year 2002-20(@esent, is presented by means

of a“value-added chart”in Figure 4-3. It clearly shows the continued, consistent, arstasned
achievement of ath-k Outcomesalways well above the benchmark metric valu8.ofThe small

drop shown from assessment periods 3 to 4 (2004-@D05-06) can be attributed to a change in

the way we conducted these assessments, goingpaper to online, and with small changes in
the design of the questions. After that, coneiséed steady achievement is clear.
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Figure 4-3. Value-AddedChart Analysis of-k Outcomes Aggregate Resuliser the Years.

Table 2-1of this Self-Study presents a listing of our program educational dbjes,
reflecting multiple links between ousbjectives and ABET'sCriterion 3 (a-k Outcomes).
The Outcomes Assessments Summarylable 4-1reflects the results of our analysis on the
degree of satisfaction/achievement of ABET's Crater3 (a-k) Outcomes. It shows thal
outcomes were achievdzhsed on the metrics and success criteria edtellisy faculty consensus
for the appropriate assessment time period.

Therefore, the achievement of our PROGRAM EDUCATI@N OBJECTIVES is
demonstrated by virtue of the achievement of all TCOMES linked to the individual
OBJECTIVES, as shown on Table 4{ihich is a modified version dfable 2-J.
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Table 4-1. Achievement of Program Educational Olgctives (PEOSs)
Our Civil Engineering graduates will ...

Address the challenges that they will face in th eir careers.

Pursue life-long learning and continue to develo p their problem-solving skills.
Exhibit leadership and team-building skills in a bilingual setting.

Provide quality service to the profession, to ou r government, and to our society.
Function as effective members of interdisciplina ry teams.

Apply current and innovative engineering technol ogies and criteria.

ouhrwNE

Program Educational Objectives

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

. math/science/engineering ...
. conduct experiments ...

. engineering design ...

. multi-disciplinary teamwork...
. problem solving ...

f. professionalism & ethics ...

g. communication sKills ...

h. broad educ & global impact...
i. lifelong learning ...

j. contemporary issues ...

k. modern tools & techniques ...

0|0 |T|L

OBJECTIVE
ACHIEVEMENT

SATISFACTORY
UNSATISFACTORY
DOES NOT APPLY

Legend:

Table 3-1of this Self-Studypresents a listing of our program-specific outcorfwesich
include/consider within them, by design, all of darogram Criteria requirements), reflecting
multiple links between ouprogram-specific outcomes a®dBET’s Criterion 3 (a-k Outcomes).
The Outcomes Assessments Summiaryfable 4-2reflects the results of our analysis on the
degree of satisfaction/achievement of ABET's Citter3 (a-k) Outcomes. It shows thall
outcomes were achievdzhsed on the metrics and success criteria edtallisy faculty consensus
for the appropriate assessment time period.

Therefore, as for our Educational Objectivethe achievement of our PROGRAM-
SPECIFIC OUTCOMES, and in turn, the full compliancevith all Program Criteria set forth by
ASCE, is demonstrated by virtue of the achievemeinall Criterion 3 (a-k) OUTCOMES linked
to the individual PROGRAM-SPECIFIC OUTCOME, as shawon Table 4-2(which is a
modified version offable 3-J).
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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

. math/science/engineering ...

. conduct experiments ...

. engineering design ...

. multi-disciplinary teamwork...

o|a|o|T|L

. problem solving ...

f. professionalism & ethics ...

g. communication skills ...

h. broad educ & global impact...

i. lifelong learning ...

j. contemporary issues ...

k. modern tools & techniques ...

PROGRAM-SPECIFIC
OUTCOME ACHIEVEMENT

Legend:

SATISFACTORY
UNSATISFACTORY
DOES NOT APPLY




et #Hit #t $% & $# $ %#

Comments on Course Assessment Results:

Course assessment results, by outcomes, were sizathan the previous Figures and
Tables, all showing levels of achievement well abthe established benchmark. We can base our
decision to sustain current practicemn those results alone. Although the benchmartkionef 3
has been maintained throughout the years, it has bee subject of discussion among faculty,
without reaching a consensus to change it. Instaaskcond level of improvement criteria has
been set to focus on the skills or outcomes withldkvest five score®n a particular academic
period, in combination with thepen-ended commentgsrovided by our constituents. Emphasis
will then be placed in raising those.

Table 4-3presents open-ended comments from different ceyisethe original language
of the response; most in English; some in Spanishhhen we combine these comments with
scores by outcomes and/or other skills, we seeradtand reach some conclusions that lead to
improvement actions. For the shown comments, wharhespond to academic year 2006-2007,
the multiple*GREY highlights” tell us that we may need to look at improving amyg related
with moderntools and equipmentn the courses and laboratories, some particulaligted to
computersand to special engineerirgpplications software This is supported later by tHexit
Surveyresults for the same academic period, as showirabte 4-5further aheagdwhere although
with high percentage scores above‘Geod” mark(equivalent to the benchmark 3 the lowest
scoreqprinted inBold Red are for:

- Quality of computing resourCes ............ocoeveenennnnnn. 65.4% > “Good”)
- Availability of computers in the Department .............. (65.4% > “Good”)
- Remote access to the Department’s computer network®5.4% > “Good”); and,
- Training to utilize the Department’s computing reses.. §5.4% > “Good”)

Immediate _Improvement Actian A comprehensive proposal requesting funding for
purchase of new/modern tools and equipment for laboratories and computer centers was
submitted through the College of Engineering to t€&@nAdministration of the University of
Puerto Rico System. The request, in the amouneafly$500K,was very specific in terms of the
equipment needs in support of assessment resigral Administration approved the amount of
$287,300for our Department. The list was reviewed basegriorities and purchase orders were
submitted. At present time we are awaiting fonwdgles. Once on hand and operational, we
expect better assessment scores in the arg@0dérn tools and equipmeni future assessment
cycles.

Continuous _Improvement Action: In 1997 the Department established_aboratory
Development and Improvement Programwhich is revised and updated annually. This paony
responds to the needs expressed from various spustadent surveys, input from area
coordinators and faculty, and input from Lab Diogstand Technicians. Equipment, tools, and
other laboratory support materials are then pueth&ssed on available funding. Special funding
requests, such as the one mentioned above, arat®dwmwhen our assessment instruments clearly
indicate a need.
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Table 4-3. Open-Ended Comments from Course Assessments

INCI
ICourses

Comments by Students
(in the response language)

4001

- More equipment.

- Change the Book to one more understandable asmpdo the student.

- Use techniques other than Power Point and exfgasons and experiments more precis
- Less Power Point presentations.

- Este curso deberia tener un valor de 4 créddagug requiere 5 horas semanales.

- Update the tools and techniques so we can prépateday's world, not yesterday's.

- Si es posible, mejorar los instrumentos.

- The instruments used in the lab are way out of dmtmsit) and several are worn

|(especially the tapes). They should be replacethfmlern ones.

- The use of modern engineering tools and techsique

Bly.

4002

- Deberian hacer de los curso topo 1 y topm 2plo curso.

- More computer use.

- Implementation of AUTOCAD

- Do projects like this (?) more frequently.

- Get better equipment or have everybody use time $gpe of equipment.

- Use more advanced tools in the lab.

- We need recent equipment...or learn how to usgsatent that's out in the field.

- The equipment used for surveying should be updatew; technologies and contempo
surveying practices in the field.

- Every student should be able to use a totalostatihen there are laboratories.

4007

- Some field activity.

- Que se ensefie AutoCAD como parte del curso, gasgunos exigid un proyecto
final en AutoCAD vy el profesor sabia que no terdaral conocimiento, pero

no nos ensefid como usarlo.

- Include laboratory of field work to practice wha¢ learn on the course.

- Curso demasiado exigente; no estaria mal qua feestructurado o redisefiado.
- Change the textbook.

- Teach how to use the software made to do whaireéearning in the class.

- Have a class dedicated to AutoCAD because magilpeon't know how to use it.
- This course should provide a previous coursegetsic practice of computer
programs like AutoCAD, because we work on thiohyown.

- Deberian dar el proyecto desde principios desslasra ir trabajando en el en vez
de dar el proyecto dos semanas antes de quelsndea clases.

4008

- Add a laboratory class.
- Insisto en que requiere mas aplicacion ambienutalsimple teoria.
- This class should be accompanied by a laboratory.
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Table 4-3. Open-Ended Comments from Course Assessments (Gont'd

INCI Comments by Students
|Courseq (in the response language)
4011 |- Bring on time the steel manual, becauseaydqr it.
4012 | Integrar un programa de computadoras como par@EETABS para disefio.
4026 |- There should be a laboratory to understand pamematerials, design, and failures.
4029 |- Re-dividir el curso en 4 examenes parciahegez de 3.
4035 |- Para que dé tiempo para Asfalto y Aceraerdb que es necesario disminuir el
[tiempo de horas contactos que se le dedica add@retrmigon.
- More comprehensive exams; User-friendly equigimen
- Make the laboratory experiences more intertwiwét the conferences.
- It needs more objective criteria instead of grms.
4055 |- Include field trips to constructions as drthe curriculum.
4095 |- Debemos usar instrumentos mas actualizados. |sieuimentos que estamos utilizal
lestan casi obsoletos.
- Exige mucho de MatLab y nosotros no cogemos daddatLab en la clase de Algoritmg
4125 |- More practical works, | would like to do morenfs outside the classroom.
4137 |- Not enough time to make the final project.
- Class project must be better explained in ordesubmit better projects.
- Hacer grupos de trabajo mas pequefios.
4138 | Include a laboratorgr field work in which the students can familiariagh hydrology an
[help them understand the importance of it.
- Change the BOK please; this is supposed to be an introductowyse to water resourc|
but the book assumes the student knows many thaigsh are not preéequisites to th
course.
4145 | Provide the adequate software required for tlogepts.
4950 | - This course needs a complete re-configuratio
- Deberian cambiar el estilo del curso ya que re s&plica casi nada al estudiante.
- Asignar y distribuir mejor a los grupos.
- Mejor organizacion...
- Give more useful presentations.
- More time!!
- Please get orgézed before the course each year. The coursébwijood if the professg
lget organized before assigning the project.

S.
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Exit Survey Results:

Results from the most receBkit Survey(Academic Year 2006-200@ye summarized in
Table 4-4Demographics and Course Assessmenitaple 4-5(Program Assessmengnd Table
4-6 (Student Satisfaction) These are similar and consistent with resutismfprevious academic
years and reflect the high-level achievement ofall Outcomesand ofother skillsrequired by
our Program Criteria.

The quality of our product... our main program outeom our graduating students... is
confirmed clearly. As evidenced by these resul®®f of our graduates have a cumulative Grade
Point Average (GPA) of 3.00 or higher on a 4.0descd heirlife-long learning plans are well on
their way, as 69% have already taken the FundanseoteEngineering (FE) exam as a step in
pursuing their professional licensing. About 62%vé plans to pursue either full-time graduate
education or employment with part-time educatioteragraduation. Of those, nearly 40% have
already applied to Graduate Programs, of which 3G%e been accepted. Amongst the ones
planning to pursue full-time employment, 77% hamternviewed, and 50% have been offered
positions. For those who have accepted employn¥&dt, will have salaries of over $30k per
year, and 25% will have salaries over $50k. Abloaif will stay in Puerto Rico and half will
move to the mainland USA.

The rest of the scores dmables 4-4 thru 4-@address all of the important skills, issues, and
subjects(printed inBold Blue) that are key elements of o8pecific Program Outcomeand of
the required ABET/ASCE Program Criteria (Criterion 9jor Civil Engineering Programs. The
scores for all of the rated elements reflect vegihlpercentages above the benchmark metri of
or “Good” and at the top ratings & or “Exceptional’. These results clearly attest to the
achievement of our Program Outcomes.

Results also attest to thguality of our teaching the quality of orstudent-faculty
interaction, the quality of ourfacilities and the quality of oumcademic advising all as
seen/perceived by our students. Opportunitiesnfi@raction with practitioners which was the
only subject ofConcernfrom the previous accreditation visit in 2002, wated high, with nearly
81% over the benchmark.Table 4-5 shows that team experiencéeamwork), practical
experiences, andeadership opportunitieswere rated high as well. The scores shown in
“highlighted Bold Red in this Table, although still high over the pagsibenchmark... are
considered the lowest, and when combined with fheneended comments listed previously in
Table 4-3 led us to identify areas that were given spetigntion for improvement action.

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

Immediate Improvement ActianSame action described in the previous section; a
comprehensive proposal requesting funding for paselhof new/modern tools and equipment for
our laboratories and computer centers was submitieasugh the College of Engineering to
Central Administration of the University of PueRaco 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 (%)

250-2.74 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
3.50-3.74 154 88.5
3.75-4.00 115 100.0
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 (€ont

(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

Table 4-4. Exit Survey Assessment Results — Courses Assessment

(Achievement of Program Outcomes)

Courses Assessment Rating >3 Rating of 5
< > (%) (%)

[Build onknowledge from previous coursework 924 46.2
[Build onskills from previous coursework 924 46.2
Incorporateengineering standard 92.3 50.0
Addresseconomicissues 88.5 46.2
Addressenvironmental issues 92.4 46.2
Addresssustainability issues 96.2 46.2
Addressmanufacturability issues 80.7 26.9
Addressethical issues 80.7 26.9
Addresshealth & safety issues 80.7 26.9
Addresssocia issues 84.7 30.8
IAddresspublic policy issues 73.0 19.2
[Establishatmosphere conducive to learnin 96.2 38.5
[Fosterstudent-faculty interaction 92.3 23.1
Allow the use ofmodern engineering tool 92.3 115
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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 ofteachinc 92.4 38.5
Averagesize of major coures 95.9 19.2
|Quality of engineeringlassroom: 88.5 11.5
Academic advising by faculty 92.3 30.8
Academic advisin¢ 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 acces to Department’s computer network 73.1 19.2
Training to utilize Department’'somputing resource: 50.0 7.7
[Quality offeedback  assignment (other than grades) 96.1 19.2
[Quality of student-faculty interaction 92.3 23.1

Program Assessment Rating > Rating of “Very

. N ! “‘Neutral” Satisfied”

[Opportunities fopractical experience: in the curriculum 84.9 26.9
[Opportunities fointeraction with practitioners 80.8 19.2
VValue derived fronteam experience 92.3 46.2
\Value of program-relatestudent organization activities 84.6 30.8
|Leadership opportunities in program 80.8 30.8

Table 4-6. Exit Survey Assessment Res

(Achievement of Program Outcomes)

ults — Student Satiefacti

Did the Civil Engineering Program meet your

Percent (%)

Cum Percent

expectations?
[Met expectations 11.5 115
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
VVery 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 C-olleg_]e of Eng_ji-neering_j to a close friend? 96.1 65.4
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Alumni Survey Results:

Alumni seem to be the most eager constituent ttggaaite in our assessment processes.
They respond quickly and in great numbers. Ouradepent currently uses the results of two
separate alumni surveys; one facademic Yea2002-2003 and a more recent one facademic
Year 2006-200, both geared to input more closely related to Bducational Objectives and
Program Outcomes, based on ABET EC2000 criterimceSwe are using the results of both
surveys in ongoing curriculum revision processesave listing their general findings below.

Alumni_Survey 2002-2003: This was our first ABET EC2000 based alumni synand
was sent to all 389 graduates of the program ferygars 1999, 2000, and 2001. It was mailed in
hard copy with pre-addressed return envelopes,hwmade it costly. Names and mailing labels
were provided by the Registrar’'s Office. In thele83 were returned for incorrect addresses;
therefore 366 reached the intended graduates.d3é{l63 completed surveys were received, for a
response rate of 17.2%. Of those that respond8&p 3vere females and 62% males.
Approximately 54% of the alumni graduated with afGfteater 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 twspe graduate studies, of which
nearly 45% had already been accepted to a gradwatol, and/or were undergoing graduate
studies. Therefore, the survey provided a measuh®w program alumni were planning and/or
taking part inife-long learning activities

The survey covered a wide range of topics diretlpted to our Program Educational
Objectives and Program Outcomes, including manynageled questions designed to elicit
comments, suggestions, and criticisms from formedents having at least five (5) years
experience beyond the B.S. degree. The averagensspto all (100%) of the questions were well
above the established benchmarlBof his was an indicator that the skills acquiretdBRM were
“very good” or “excellent” foundations for their regers.

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

In relation to Professional Licensure, 84% had makee Fundamentals of Engineering
Exam (FE/EIT) at or shortly after graduation and.788 had passed it. The Professional
Engineering (PE) Exam had already been taken by di08ar respondents, with a 47.6% approval
rate. We must state here that in Puerto Rico,ugites are allowed to take the PE Exam without
the “time-experience” requirement of 4 years, whighhe rule in most states. Therefore, in the
case of this particular survey, most of our graduaspondents took both the FE and the PE exams
shortly after graduation. We believe this gives engalue to their approval rates and demonstrates
that they were actively and aggressivplysuing professional licensurectivities, as required in
the Program Criteriafor Civil Engineering programs. This also refletitat our program prepared
them well for taking these exams shortly after gedbn, with almost no professional experience.
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Alumni Survey 2006-2007:The department’'s SEED Office sent a rawline versionof

our alumni survey to all 300 graduates of the pmogfor the years 2001 through 2007 (graduates
of the past five (5) years). Names and electronaling addresses were obtained from the

Alumni Office’s registration files, which are maamied fairly up-to-date. Respondents were

given three (3) weeks to complete the survey. rAfitat period, 97 completed surveys were

received, for a response rate of 32.3%. Howevdy, 689 responses were utilized in our analysis,

coming from those who graduated in the last 5 y&airthose that responded, 36% were females
and 64% males. Approximately 74% of the alumndgeded with a General GPA greater than

3.00, on a 4.00 scale. Approximately 78% had aoW&jGPA greater than 3.00. Summary results
are presented ihables 4-7 thru 4-11

According to the survey, about 90% of the alumei glanning to pursue graduate studies,
of which nearly 35% had already been accepted goaduate school, and /or were undergoing
graduate studies. Therefore, the survey once ggainded a measure of how program alumni are
involved inlife-long learning activities.

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

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

In relation to Professional Licensure, 93% took Fudamentals of Engineering Exam
(FE/EIT) at or shortly after graduation and 80%geaksit. The Professional Engineering (PE)
Exam has already been taken by 57% of our resptsideith a 54% approval rate. Therefore, in
the case of this particular survey, a big numbeswf5-year alumni respondents took both the FE
and the PE exams shortly after graduation, whighalestrates once more that they continue to
actively and aggressivelgursue professional licensuractivities, as required in therogram
Criteria for Civil Engineering programs.

The rest of the scores drables 4-7 thru 4-1laddress all of the important skills, issues,
and subjectgprinted in Bold Blue) that are key elements of o8pecific Program Educational
Objectives, Outcomesynd of therequired ABET/ASCE Program Criteria (Criterion 9jor Civil
Engineering Programs. The scores for all of thedraelements reflect very high percentages
above the benchmark metrics®br “Good” and at the top ratings &for “Exceptional”. These
results clearly attest to the achievement of oogRim Outcomes.

Results also attest to thguality of our teaching the quality of orstudent-faculty
interaction, the quality of ourfacilities and the quality of oumcademic advising all as
seen/perceived by our 5-year alummable 4-8shows thateadership skills and opportunitiegs
well asentrepreneurial skillswere rated high as well. The scores shown inHifggted Bold
Red in this Table, although still high over the pagsbenchmark... are considered the lowest,
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and led us to identify areas that were given spexttantion for improvement action, such as:
health and safety, public policgndmanufacturability issues

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

These responses again suggest that all of thestalgiemed important for the first
few years of their careers were taught and leaveeg well; in fact, teaching quality appears fairly
consistent, even for topics thought to be lessulisef

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

a. Undergraduate Civil Engineering education aRWFprovides a good foundation for a
career in industry or for graduate school; it ibraad curriculum that covers all areas of Civil
Engineering.

b. The alumni continue leading successful careerpursuing graduate studies, have
overall favorable opinions of the department, aadeha continued interest in it.

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

d. Many graduates consider their undergraduaié emgineering education to have been
somewhat theoretical; they need more practice inowa areas, particularly construction
management, blue prints preparation, and CAD work.

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

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

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

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

We recognize the need to encourage the registrafi@bectronic mailing addresses from
our alumni and to continue to conduct these suna@ysa timely manner, as specified in our
Assessment Plan.

Immediate Improvement Action Same action described in the previous section; a
comprehensive proposal requesting funding for paselhof new/modern tools and equipment for
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our laboratories and computer centers was submtitieslgh the College of Engineering to
Central Administration of the University of Puefico System. Also, address health and safety,
ethics, labor relations, public policy issues, nfanturability issues, and environmental
considerations more aggressively and compreheysivelall courses and, most particularly,

through assuring their integration and follow ughe 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
250-2.74 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
|Emp|oyment 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 - Demographicei{@p
(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

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

Courses Assessment Rating >3 Rating of 5

< > (%) (%)
[Build onknowledge from previous coursework 100 48
[Build onskills from previous coursework 99 46
Incorporateengineering standard 98 46
Addresseconomicissues 93 32
Addressenvironmental issues 94 26
Addresssustainability issues 91 23
Addressmanufacturability issues 82 15
Addressethical issues 95 45
Addresshealth & safety issues 87 28
Addresssocia issues 92 29
IAddresspublic policy issues 83 30
|[Exercise effectivéeadership/managemen 95 53
skills
[Exercise effectiventrepreneurial skills 92 35
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Table 4-9. Alumni Survey Assessment Results — Program Assagsme
(Achievement of Program Outcomes & Objectives)

Program Assessment

Rating > “Good”

Rating of “Exceptional”

< P> " (%) (%)
[Quality ofteachinc 100 51
Quality offeedbackfrom faculty (other than 99 41
grades)
|Qua|ity of student-faculty interaction 98 41
[Quality of overall educationat UPRM 100 64

Table 4-10. Alumni Survey Assessment Results — Alumni Satigéactvith 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 (%)

[friend?

|Good 6 6

Very Good 12 18

|Exceptional 82 100

Would you recommend... Rating >3 Rating of 5

(%) (%)

Your Civil Engineering Program to &losg 99 81

[friend?

The UPRM College of Engineering to a clf 99 84
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Table 4-11. Selected Data and Charts on Status of Alumni fitee2007 Survey

Alumni Survey 2006-2007

Sent to: 300 Responses: 69 % Respondents: 23.0%
Activity Percent (%)
Planning for Grad School 90.0%
Accepted into a Grad School 35.0%
Applied for Employment 86.0%
Already Employed 78.0%
Took FE (EIT) Exam 93.0%
Approved FE (EIT) Exam (based on those who took it) 80.0%
Took PE Exam (based on all respondents) 57.0%
Passed PE Exam (based on those who took it) 54.0%
Applied for Engineering License 57.0%

100.0% 90.0%
80.0%

Alumni Graduate School Experience (%)

2007

60.0%
40.0%

35.0%

20.0%
0.0%

Planning for
School

Grad Accepted into a Grad
School

Alumni Employment Experience (%)

007
100.0% - 86.0% 78.0%
80.0%
60.0%
40.0%
20.0% -+
0.0% :
Applied for Already Employed
Employment

Alumni FE (EIT)

100.0% 7 93.0%

90.0%

Exam Experience (%0)
2007

80.0% A

80.0%

70.0%

60.0%

50.0%

40.0% |

30.0%

20.0%

10.0%

0.0%
Took FE (EIT) Exam

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

Alumni PE Exam Experience (%) 2007

100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%

57.0%

54 0%

Took PE Exam (based onall Passed PE Exam (based on

respondents)

those who took it)
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Employer's Survey Results:

The department conducts this survey every threg€d)s. Occasionally it checks it out
against records of the UPRM Placement Office. Tineey currently includes program-specific
guestions, but the open-ended format of some ofgthestions does permit targeted feedback.
Respondents are managerial/supervisory personnel ctompanies employing B.S. Civil
Engineering graduates, and, in many cases, petsaviag direct opportunities to observe the
performance of our graduates on the job.

The 2006-2007 Employer's Survewas sent to 80 companies and government agencies
that have recently hired our graduates. The ra@tewas 7.5% (6 completed surveys), which we
feel is low. We recognize that this is only onechmmism for collection of feedback from
employers of our students, which may be usefuloincert with others. If the responses continue
to be so few, it may not be deemed effective, aadwil consider alternative approaches.

We observed several recurrent themes in the refuis the few Employer Surveys
answered, with the most common one being that o8r §raduates have excellent technical skills
but are often not adequately capable in "soft sSkifuch as teamwork and oral and written
communications. Companies are impressed with theimhaand motivation of our graduates
because they bring in great individuality to thgioups, get along well with people, and have a
strong sense of responsibility for their own workhe importance of working in an
interdisciplinary environment and the ability tonmmunicate effectively with different audiences
are commonly mentioned. Insufficient exposure asib principles of business and finance, and
the need for some guidance is also often cited.

Awaiting Further Results
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Results and Analysis of FE/EIT Exam Results:

The National Council of Examiners for EngineeringdaSurveying (NCEES) publishes
performance data on all FE exams administeredeir Bubject Matter Report summarizes data on
EAC/ABET programexaminees who took the exam while still enroll@d school. This is the
statistical group that should be used as a measupeogram outcomes For more conclusive
results, one should consider performance over akaeministrations of the FE/EIT exam rather
than from just one test administration. Althougl maintain reports of these exams over many
years, a recent version of the Subject Matter Refmorour program is shown ifable 4-16.
Additional samples of FE/EIT exam results are pnesetinTable 4.17.

The form of the expected performance depends @mllysis method chosen. A variety
of analysis methods have been developed to exathselata, however, we chose tBealed-
Score Methodporoposed by Dr. Walter LeFevre et al. on their®26tudy and paper for the NCEES
entitled “Using the Fundamentals of Engineering (FE) Examirteon to Assess Academic
Programs”.

The scaled scoreallows us to present the data in a form that segres the number of
standard deviations above or below the nationalamee for each topic (as compared to the
percentage above or below the national average d¢iyehe ratio method), while allowing a range
of uncertainty in the university’s performance t@unt for small numbers of examinees. The
scaled score is defined as follows:

Scaled-Score = (# correct at UPRM) — (# correctinally)
Narial Standard Deviation

Of the many Subject Matter Reports we have used theeyears (since 2001), we chose a
recent one as an example for the purpose of tpwrtre The data and analysis chart corresponds to
the subject oMechanics of Materialsfor the exams administered frofypril 2001 through April
2005 and it is presented &3gure 4-4. Others, for all subject matters of FE/EIT Exafmmsn
Year 2001 through 2007 are used and maintainedlegrahd will be available for review during
the accreditation visit.
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Table 4-16. Sample of FE/EIT Exam Subject Matter Report fromB¥ES with Results for

UPRM Civil Engineering Program

National Council of Examiners for Engineering and Surveying
Fundamentals of Engineering Examination
ABET - Accredited Programs

200610

L2007

Currently Enrolled Engineering

Subject Matter Report by Major and PM Examination (formerly Report 5)

Board: Puerto Rico Institution: Puerto Rico - Mayaguez Campus_ University of
Board Code: g2 School Code: 8202
Major: Ciwil PM Exam: FE-General
*Institution Mational Comparator Groupings

Examinzes Taking 4 214 462 63 259
Examinses Passing 2 518 332 38 124
Examinzes Passing % 50 ] T2 a0 43

# Exam nstibution Matlonal Nationa Camegle 1 Camegle 2  Camegle 3

Qu=ctons AVE % AVGE % Slandars AVG % AVE % AVE %
AM Subject Comect Comect Devlation ™ Comeet ™ Comect ™™ Camect ™™
Mathematics 16 T8 75 13 e T3 i
Engineering Probability and Statistics =1 52 a1 1.8 58 57 53
Chemistry " 52 a4 20 a7 &1 ]
Computers =1 el 25 1.8 55 a7 57
Ethics and Business Practices ] [i1*] 74 1.5 T8 T3 71
Engineering Economics 10 50 sl 2.1 55 58 51
Engineering Mechanics (Statics and Dynamics) 13 50 a1 28 63 55 57
Strength of Materials =1 g1 75 1.8 7 T 72
Material Properies =1 47 58 1.5 [=]0} 56 55
Fluid Mechanics ] 5 62 1.7 5 g1 57
Electricity and Magnetism 11 41 44 22 48 44 38
Thermadynamics =1 44 48 1.5 45 48 44
PM Subject
Advanced Engineering Mathematics [} a7 58 1.4 G2 58 51
Engineering Probability and Statistics 5 55 58 1.3 g0 54 48
Biology 3 42 g4 ] 1] ga il
Engineering Economics [} 54 55 1.5 58 4 44
Application of Engineering Mechanics =} 41 42 1.5 42 43 38
Enginsering of Materials T 38 k] 1.3 g 40 37
Fluids el 53 56 1.8 50 50 51
Eleetrizity and Magnetism T 32 40 1.3 42 43 35
Thermodynamics and Heat Transfer a i7 42 1.7 44 3@ 38
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Table 4-17. OtherSamples of FE/EIT Exam Subject Matter Reports fMGEES with Results
for UPRM Civil Engineering Program

National Council of Examiners for Engineering and Surveying =ooate
Principles and Practice of Engineering Examination V122007
ABET - Accredited Programs
Graduate of Engineering
Subject Matter Report by Major and PM Examination
Board: Fuerto Rico Institution: Puerto Rico - Mayagusz Campus_ University of
Board Code: 62 School Code: G202
Major: Ciwil PM Exam: Structural |
*Imstitution Mational Comparator Groupings
Examinses Taking 1 02 208 47 a2
Examinses Passing 1 123 =1al 18 12
Examineses Passing % 100 41 41 40 38
= Sxam nstitution Matlona Hallona camagie 1 Cameagie 2 Camegle 2
Questions AWGE % AWE 5 Slandard AVE B ANG % ANE
Comest Comest Dewlatian =~ Coimest = Camect = camest

Analysis of Structures-Loads [:] a7 58 1.2 58 55 80
Analysis of Structures-Lateral Forces 5] 50 50 1.3 a0 45 47
Analysis of Struciures-Lateral Force Distribution ] B& 57 1.8 57 58 55
Analysis of Structures-Methods 4 50 g2 0.8 g1 (=32 86
Design and Details of Structures-General Structural { 6 a7 52 1.1 52 51 51
Ciesign and Details of Structures-Steel (AISC-AASHT 14 T ali} 22 5 [age 85
Diesign and Details of Structures-Concrete (AASHTO 13 62 52 23 52 52 40
Diesign and Details of Structures-Wood (MDS-AZ0) 7 71 55 1.7 54 57 g7
Diesign and Details of Structures-Masonry (ACI 530-L 7 71 g4 1.5 54 53
Diesign and Details of Structures-Foundations & Reta 8 28 85 1.5 [=1s3 [ 85
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Civil (Mech of Materials)
1
o 0.5 (1 1 M1
o
3 04- . S ST
: 0 T O]
© -
3 0.5 u [
c L
] -1+
(]
15 abril abril |octubre |octubre | abril abril |octubre |octubre | abril abril | octubre |octubre | abril abril |octubre |octubre | abril abril
2001 2001 2001 2001 2002 2002 2002 2002 2003 2003 2003 2003 2004 2004 2004 2004 2005 2005
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
UPRM/National
1.20
1.00 +] T __ —
0.80 A
060+ 1 1 1 —1 [ — 1 — 1
040+ 1 1 1 —1 [ — 1 — 1
0.20 1
0.00 - - - - - - - - . .
abril abril | octubre | octubre | abril abril | octubre | octubre | abril abril | octubre | octubre | abril abril | octubre | octubre | abril abril
2001 2001 2001 2001 | 2002 2002 2002 2002 | 2003 2003 2003 2003 | 2004 | 2004 2004 2004 | 2005 | 2005
O UPRM/National | 1.05 0.94 0.95 0.97 1.04 1.04 0.81 0.63 0.93 0.90 110 0.98 0.81 0.83 0.91 1.00 1.03

Figure 4-4. Sample of FE/EIT Exam Scale-Score Results for tR&M Civil Engineering
Program on the Subject of Mechanics of Material${22005)

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

For Mechanics of Materials, a ratio goal of 1.(htlated to a scaled- score goal of 0.0.
Even with the range of uncertainty, the April 20@&%ults (shown inFigure 4-4) still
indicate that Mechanics of Materials should be noyed over the next few exams and warranted

action.
From the subsequent results, evidently we did ii@ggovement/remedial action.
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We chose to look at these results keeping in nfiatléffective assessment should result in
continuous program improvement. We evaluate theult® of student performance in all
individual subject areas to identify those areasvinich students are performing below the goals
established by the faculty and perhaps signifigabdlow national or state averages. We do it
realizing, however, that the data on student |legris incomplete because at UPRM, like at many
other institutions, the FE/EIT exam is not takenatlyengineering students. Also, some students
are not held accountable for the results, whileletis who voluntarily take the exam are usually
highly motivated.

These evaluations initiate not only the necessdmgnges in textbooks, teaching
mechanisms, and laboratory procedures, but alsgpdbsible reallocation of faculty to improve
student performance. Over time, these reports laddo us document the effects of curriculum
revisions, teaching innovations, and other acti@k®n to improve student learning within our
Civil Engineering Program.

Student Satisfaction Surveys Results:

A stratified, representative sample of engineergtgdents was selected for Student
Satisfaction Survey administration in 2004 and 2093he College of Engineering. The survey
included items on programs and academic resoutdbs a@epartment level, academic resources at
the institutional level, and the knowledge andIskif departmental faculty. The demographic
characteristics of the engineering samples didvaoy greatly in the two survey administrations.
Results were published in the pap@atisfaction — A Starting Point to Identify Needsnd Areas
for Improvement” by Dika, Artiles-Leon, and Rivera-Borrero, July 300 A brief summary of
those results follows:

Satisfaction with Departmental Programs and Resoesc The three highest rated items
evidence high satisfaction with program outcomesklaarning experiences. In contrast, the seven
lowest rated items reflect dissatisfaction with rseuavailability, computer center resources, and
facilities.

Satisfaction _with _Institutional Resources: Engineering students expressed moderate
satisfaction with the ease of access to librarpusses and Internet resources. About 78% of
students indicated that the library contains ratpiengineering resource materials and references.
A little over half (57%) of participating studenisdicated satisfaction with the quantity of
resources in the institutional computer center.ufed with the response to the questions about
available computer resources in the departmens, shggested that students do not perceive
sufficient availability of computers within or oude their departments.

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

The results of these surveys, based on representaimples of junior and senior
engineering students, reveal that the majoritytoflents express satisfaction with their academic
experiences in engineering. The areas of strengigested by student opinions include program
design and outcomes, accessible Internet and yibrasources, and a qualified, technically
proficient faculty with reasonable knowledge oftingional policies and procedures related to
student learning. Further, lowest rated statemealtsbelow 50% agreement, addressed the
availability of courses.

Immediate Improvement ActionsThis finding prompted us to look at the 3rd, 4tid 8"
year course offerings, by department, over the pastacademic years (2003-04 and 2004-05).
The analysis revealed that required courses hage biered as listed in the catalog for the two
academic years corresponding to the student sia$8-04 and 2004-05). Of note is the finding
that across departments (except for Industrial Bg®ying), many required courses are offered in
both semesters, and sometimes in summer. Furtiteg than one section of each required course
is generally offered, except for fifth year course¥he results of this analysis for the Civil
Engineering Program are presentedTable 4-18. Tables 4-19 through 4-Zummarize the
information found by Departments.

This look at course offerings suggested that whderses are offered regularly, course
scheduling conflicts may play a role in the avallabof course enrollment for students, and
consequently, their ability to complete the courde study within established timeframes.
Evidence from the past two years suggested thé&trpatof conflict vary across the departments.
Further information is necessary to determine #toirs that influence the apparent scheduling
issues, such as student withdrawal and failuresya¢@acher/student ratios; number of class spaces
needed versus spaces opened, and others.
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Table 4-18. Findings on Course Scheduling Conflict Analysis30 4", and &' Years of
the Civil Engineering Program at UPRM
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Table 4-19

Table 4-20

Table 4-21
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Faculty Survey Results:

A survey of UPRM teaching faculty was conductedthry College of Engineering SEED
Office in November 2003. The sampling frame fag gtudy included all UPRM “docente” with
teaching responsibilities. Overall response ratehe survey was acceptable at 26.8%. The
response rate for engineering faculty was approvaine?4%. Results were published in the
report“College of Engineering Faculty Survey: Results fno the MSCHE Self-Study’by Dika,
Artiles-Leon, and Rivera-Borrero, Spring 2004.

The survey instrument (99 total items) includedesteents on institutional environment,
institutional mission and goals, provision of infation, policy and procedure implementation,
institutional assessment, adequacy and accesgilolit academic programs and resources,
mentoring and advising programs, assessment oftyaparformance, professional development
and service opportunities, and UPRM administratiériorief summary of the results follows:

Institutional Environment: Overall, engineering faculty respondents have dipesiiew
of the institutional environment. Respondents agheet the re is an environment of harmony
(77.09%) and continuous improvement and assesqB@25%) at UPRM. The highest agreement
was with the fair and respectful treatment of facbly non-teaching staff (89.58%), the protection
of academic freedom for all faculty members (83.43&fhd the fair and respectful treatment of
faculty by administrators (79.12%).

Institutional Mission and Goals: College of Engineering (CoE) faculty respondentd fe
familiar with the institution’s mission and goa&7(50%) and are generally aware of the initiatives
in place for familiarization (57.45%) and implematidn (55.32%) of mission and goals.

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

Academic Programs _and ResourcesCoE faculty members agree on the adequacy of
instructional equipment (53.20%) and instructioredources (63.83%). While CoE respondents
agreed that internet usage (83.33%) and compuisr(%&/.08%) are easily accessible to students,
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they were less sure about the accessibility ofrmédion literacy skill development services.
There was less agreement on the operation and aottation of student mentoring and advising
programs. Only 22.92% of respondents agreed thateese of the programs is properly
documented. Respondents overwhelmingly agreedtiea¢ is room for improvement in current
mentoring/advising programs (85.41%).

Expectations and Professional Developmerithe majority of CoE respondents (76.09%)
agree that necessary academic qualifications arenemicated to faculty and prospective faculty.
CoE respondents also agree that information abegtirements for tenure (60.42%) and
promotion (54.16%) is provided to them. In ternigpmvision of information about evaluation
and salary decision procedures, the majority of @dpondents indicated they had been provided
with information (66.67% and 52.08% respectivel\Respondents feel informed about teaching
(54.16%) and research (66.67%) expectations. Taprity of CoE respondents did not feel
informed about procedures and regulations, exagEtiident assessment procedures (62.50%). In
terms of professional development and service dppiies, the majority of CoE respondents
believe that professional development programsO@ad.and general opportunities (54.17%) are
readily available. Respondents also indicate tisathing skill enhancement programs (79.17%)
and opportunities (74.47%) are readily available.

Administration: In terms of support, respondents agreed that adtrators have adequate
clerical (65.96%), technological (58.33%), and miation systems support (52.08%).
Respondents also indicated that the number of ashrators was sufficient for the institution’s
goals (66.67%), size (75.00%), complexity (75.00%)d nature (land grant — 62.50%). The
clarity of the documentation of the organizatioaat authority structures at UPRM was agreed
upon by the majority of respondents (65.22% an8®3. respectively).

Immediate Improvement ActionsTwo immediate improvement actions were taken:

a. Selection and Evaluation of CoE Administratiorin accordance with the CoE Strategic
Plan (Strategic Area 6 on Efficient and Effectiveministration, Objective 1.3: adoption of an
evaluation system for administration), the Deanthef CoE would appoint a Task Force to design
an evaluation system for Deans and Department @ir®cThis 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 informatizsemination on student mentoring and
advising at the department level. The Task Foreeilshreview and revise the flow chart created
during the ABET Accreditation process in 2002. rAsntioned previously (under Criterion 1 of
this Self-Study), our Civil Engineering is usifd@\dvising” as thefinal closing-the-loop
insurancein the achievement of student learning outcomes.
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Additional Assessment - Course Approval Rate (%) Aalysis:

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

Between 1996 and 2004 a total of 20,593 students admitted. Of these, 12,212 students
had deficiencies in Mathematics and 4,567 in Ehglig=reshmen students coming to UPRM have
more deficiencies in Mathematics than in Englisbpegially in the Colleges of Agricultural
Sciences and Business Administration, and the Attislents in the College of Arts and Sciences.
Figure 4-5 shows the percentage of students with deficienoiddathematics between 1996 and
2004 by college.

Figure 4-5. Percentage of students with deficiency in Mathi&sdy College since 1996

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

When we combine these results with thos&igure 4-5 we conclude that, although the
percentage of engineering students having probleitis Math is the lowest, those deficiencies
lead to low approval rates in Math courses. Thigasion creates “bottlenecks” that negatively
affect student’s progression during the first fegans 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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Sotirce:

Figure 4-6. Comparison of Course Approval Rates (%) for AcadeYyfears 2002-2005.

Improvement Actions:

The English Department has established that freslsnalents with a score lower than
460 in the English as a Second Language Achievenest offered by CEEB must take a
diagnostic exam. If the students pass the exaay, dne then placed in the first English course;
otherwise they must register in a remedial Englsirse.

The Department of Mathematics performed a studyetermine the causes for a high
failure rate in its Pre-calculus course. The D#gpant then submitted a proposal to the Academic
Senate to institutionalize a diagnostic exam farséhstudents with scores less than 651 in the
Mathematics achievement test offered by CEEB. @&ittedmust take a diagnostic exam that is
designed to identify deficiencies in the areas a$iB Arithmetic, Rates, Ratios, Proportions,
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Percents, Basic Algebra and Basic Geometry. Stadeimo pass the exam may take Pre-calculus |
during their first semester. Those who do not pdmes exam must register in a Remedial
Mathematics course instead.

The Department of Mathematics developed internetetbadiagnostic exams and
tutorials to allow incoming students to prepare tloe diagnostic exam. Also, some professors
have proposals approved from the Department of &dcto prepare high school Mathematics
teachers and help prospective UPRM students.

The admissions criteria are being reviewed to desae¢he high percentage of incoming
students with deficiencies in Mathematics and Efgli This problem needs to be discussed with
the Puerto Rico Department of Education, which basn eliminating courses in critical areas
such as the Sciences, English, Mathematics, andiS$parhis work must be coordinated by the
Academic Senate and the Dean of Academic Affairs.

The departments and divisions offering the prograseted to basic skills, certificate
programs, experiential learning, non-credit offgan distance learning and contractual
relationships have been tasked to develop and mwié their own assessment plan to evaluate
their effectiveness in order to make the necesadjystments.

General and Closing Comments on Assessment Results:

Some general conclusions are summarized belowarllesome repeat themselves and are
consonant with the findings throughout the re-adita¢éion period (2002-2007).

Undergraduate Civil Engineering education at UPRMmes agood foundation for a
careerin industry or for graduate school; it isbenad curriculum that coversall areas of Civil
Engineering.

The alumni continue leadinguccessful careers or pursuing graduate studiésive
overallfavorable opinionsof the department, and have a continued intenast i

The department is perceived\asy effective in teachingwith high quality education
andexperienced, knowledgeable, supportive faculty

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

There is a need to continue to adddesalth and safety, ethics, labor relations, public
policy issues, manufacturability issues, and envirnental considerationsamong others, more
effectively.

There seems to be a need for mokdern lab, computing and surveying tools.
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Some constituents continue to perceive ghegram as tool longhowever, many see
this asa strength

Overall course and program assessments up to #tes chn be rated a&Sood to
Excellent and confirming the overall quality of our programs well as its correlation to
established Program Outcom@Os)and Program Educational Objecti@EOs).

A clear sign of the high and well known quality air program within our community is
reflected inFigure 4-7, from assessment studies conducted by the Offitestitutional Research
and Planning (OIRP) on all incoming freshmen. ‘Ehetidies show thahe most important
factor in the selection of UPRM for a college edugan is the_quality of the academic program.

http://oiip.uprm.edu/docs/Perfiles/Perfil 2006 Novi

Figure 4-7. Factors in the Selection of UPRM for Undergrad\&ttalies
(From UPRM'’s OIRP’s Assessment 2006)

All constructive comments and recommendations weived have been shared with our
Constituencies to the utmost possible extent, aa been discussed, analyzed, and given full
consideration in all program related decisiongarticular, on the ongoing curricular revision.
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Actions to Improve the Program

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

In response to feedback from students and alurhaigdepartment has taken a number of
steps to improve safety education in the undergr@daurriculum. Safetyis a very important
component of our laboratory-based courses.

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

Course and curriculum changes approved in recearsyiey the faculty also demonstrate
the responsiveness of the department to data elotaim the assessment process. Various
undergraduate courses in the Civil Engineering Rioghave been created or undergone changes
or revisions during the accreditation period. Muate already obtained approval by all concerned
academic levels; some are still moving up the ladde shown infable 4-21 All had to be
justified by the established assessment processeb rasults, as mandated by the UPRM'’s
Academic Senate Certification # 04-1i March 2004.

The Civil Engineering Program is currently in arvadced stage of revising the whole
curriculum. This process is taking longer thargiorlly expected. At first the intent was to
reduce the total number of credits required, fromdctual 179 credit hours to approximately 160
credit hours. Initial feedback from ABET in the D83and from our constituents in those days was
that the program required too many credit hourstaok too long to complete.

During curricular revision meetings held at the ibagng of this accreditation period in
2003, the faculty approved the philosophical cohcém proposed new curriculum of 165 credit
hours and gave the “go ahead” to the SEED and AwedAffairs Committees to work out the
details and final document. However, further agsesds since then brought new input, thoughts,
and recommendations from our constituency, whiditdereconsideration. ABET no longer limits
the number of credits. Evaluators, experts, membeour Advisory Board, representatives from
ASCE, representatives from government and from strgturate our program as “unique”, very
complete, and comprehensive. They see its lengthhegh 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 reduthe number of credits, but in
reinforcing our course offerings to better serve constituency, paying close attention to their

needs and recommendations.

In that effort, we haweked multiple iterations of curricular

sequences and revisions; too many and too muchl detanclude here. However, they are

documented in detail in the minutes of Departmeatuity meetings and in the minutes of the
Academic Affairs Committee, which will be availabk® the evaluation team during the
accreditation visit. In fact, the department’s éssment and Accreditation Coordinator serves also
as Secretary to the Academic Affairs Committee dhdrefore, ensures that assessment results
and accreditation criteria are abided by, while nteaning clear, accurate, and complete
minutes/documentation on the committee’s activitied decisions.

After approval by the faculty, the revised currioul must still undergo consideration at
various other academic levels within UPRM and UPént@al Administration before its full
implementation. This results in@ng-term closure of that cycle.

Table 4-21. Status of Course Changes/Revisions/Creatior®ilCivil Engineering
Program (all properly justified by Assessment Psses and Results, as required by Academic
Senate Certification # 04-12 of March 2004)

Course Code Course Title Action Inital Final | Implementation
Request | Approval @ 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 | 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 I Creation - Temp| 15-Apr-05| 2-Oct-06 10-Oct-06
INCI 4056 |Construction Management and Engineering I Creation - Perm 7-Oct-05

INCI 4056 |Construction Management and Engineering I 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 3-8are photographic presentations of how the assedsmaterials and
evidentiary documentation will be displayed wittine SEED Office, for easy access by the ABET

Evaluation Team
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Evidence that will be available to show achievemenmf this Criterion will include:

- Course materials and assessment tools that deratmstudent performance
Course outlines and descriptions (syllabi, texttspdlandouts, 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, ai agthe SEED and Academic Affairs
Committees, and Advisory Board meetings and reconaaiions
Copies of new curriculum under development
Posters publicizing Codes of Ethics, Educationgke®ives, Outcomes, etc.
Student transcript samples (as requested by teammtior to the visit)
Examples of student work for required Civil Engineg courses, including representative
samples of homework assignments, quizzes, exardgrafect work.
Copies of completed assessment instruments and atiesm
Minutes of faculty meetings where assessment eadte considered
Any other materials requested in advanced
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Figure 3-2. Display of Course Portfolios and evidentiary assgent documentation.

Figure 3-3. Individual Course Portfolios with applicable @&kitcomes (in Red).



! Hit#H $% &$# $ %#

Figure 3-4. Additional assessment documents; samples oéstwdorks.

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, witlentifying information.

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



