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INTRODUCTION
This report is the fourth quarterly report of the fifth year and also the final report for the

project. We will discuss each item separately and give you an idea of how far we have gotten.

TECHNICAL PROGRESS

1. Developing Engineering Modules

At presént, we have completed all the p z-engineerin_ ~~dules (math to include five
subtopics, physics and chemistry) as well as all the engineering modules (statics,
dynamics, strength of materials, fluids, thermodynamics, electrical engineering,
engineering economy and materials science). The video tapes have been placed in the
main library and are accessible for student revieV\; at any time. This service is extremely
helpful to those part-time and full-time students who may need to preview ot review the
fundamental engineering courses at their own pace. A booklet has been generated giving
the topics covered in each tape. A copy was submitted to DOE during the first quarter
of this year.

2. Conti;uing the Restructured Engineering Program

The restructure of the engineering science curriculum within Mechanical
Engineering is continuing. [n conjunction witﬁ the Gateway Program of the NSF,
restructuring that began back during the first year, has now encompassed all the
engineering programs at FIU. This includes the re-"engineering" of the lower division
courses to minimize duplication and to change the focus to a more "design oriented"
curriculum. A review of the lower division Gateway curriculum that may impact on all _.

engineering programs has been completed. Some of the suggestions made as a result of




MUTEC are being implemented such as the Introduction to Engineering course and the
System Dynamics ¢ourse. The opposition from the Physics department has been
neutralized. Minimization of course duplication will enable students to receive their
degrees within 120 credits as is being mandated by the Florida Legisiature. Implementa-
tion of a college-wide curriculum has started as of Fall 1995.

The Mechanical Engineering program continues to offer th» new subprogram options
related to MUTEC. They are: 1) the Heating, Ventilating, and Air Conditioning (HVAC)
option; and 2) the Electro-mechanical option.

3. Continuing the Pre-Engineering Exam

The developed pre-engineering examination in previous years of the érant was sent
to Estela Romo for use as a candidate for entrance examination in other schools. The
examination is available for use by the college and it appears that with all the curriculum
changes, this aspect of the project will be accepted as an entrance examination to the
engineering programs. At present, readiness tests in Statics, Dynamics, and other basic
sciences are being used in the interim. Based on the results of the readines' test, ;tudents
are being directed to the pr¢-2ngineering modules.

4,  Pre-Engineering Mg:i. 'os

The modules have been placed in the library for use by students. Faculty members
are informed each semester through the engineering information network’s electronic mail
(e-mail) and, in the past, by advertisement in the student newspaper. Faculty have been

asked to refer students to the modules when needed.
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5. Developing the EF Exam

The EF Exam developed in the early part of this grant was also sent to Estela Romo
for use as a comprehensive examination candidate by other schools. This examination,
as a tool by students in preparation for the EIT, has not been as successful as we had
_hoped. We will be offering the examination again in the spring semester soon after the

semester begins.

6. Implementing FLAME Courses and TUFGS Projects

The FLAME courses and the TUFGS projects continue to be implemented.
FLAME students are being used to help instruct students in another DOE program--PREP.
The FLAME courses created are offered regularly 10 the students with the help of F U
faculty and student mentors. This part of the project will continue. irre)spective of
MUTEC. In this new academic vear we have had 21 students returning to the FLAME
program and 27 entering the program.

Students participate with their mentors on the TUFGS projects. Feedback occurs
during weekly meetings with their mentors and other co-workers. So far this gra}lt vear,
we had 12 returning students and 4 new students. Overall, we have had 32 participants,
and we have had a total of 15 students graduate, five of which have gone to graduate
school and one supported by MUTEC has graduated with an MS degree.

7.  Evaluating the Pre-Engineering Exam

The test results from the readiness tests given during the statics and dynamics
courses have evaluated to determine areas of student weakness. This is in lieu of the Pre-

engineering Exam. Once the outcome of the pre-engineering examination has been




discussed and accepted by the College, its implementation and evaluation will follow.

8. Evaluating the Pre-Engineering and Engineering Modules

The engineering and pre-engineering modules are now available in the main library
of FIU. Students are asked at the end of the tapes to give an evaluation of the tape and
to contact Dr. Levy if they have any questions. Some of the modules have received good
reviews, others less than expected from Engineering Honors students enrolled in the
Introduction to Engineering and System Dynamics courses. Dr. Ed LeMaster of UT-Pan
American has reviewed some of the tapes and has commented quite favorably. In fact,
I have sent Dr. LeMaster 30 tapes (3 in statics, 4 in dynamics and 3 in mechanics of
materials, 3 in fluid mechani¢s, 3 in materals ehgineering, 3in ther.mody.'namics, 8— in
electrical engineering and 3 in engineering economics) are now being used .by UT-Pan

American’s engineering tutorial laboratory as reference material.

2._‘ Evaluating the EF Exam

Evaluation of the EF éxams have been completed for the examinations given. The
first exam provided the basis against which future exams are to be evaluated. P;ased on
student critique of the exam, the second exam was modified. All future exams will track
the effectiveness of the EF exam. So far, we have had 40 stﬁdents take the examination
from all the engineering departments in the college.

10. Evaluating the FLAME Courses and TUFGS Projects

The developed FLAME courses and TUFGS projects will continue to be evaluated
throughout this vear, through student and advisor comments. So far this new academic

year, we have 21 students in 12th grade in FLAME, another 27 students in 11th grade that




are expected to continue in the program next vear in the FLAME program. Only the 12th
graders are taking the FLAME specific classes described in previous reports.

Students participate with their mentors on the TUFEGS projects. Feedback occurs
during weekly meetings with their mentors and other co-workers. So far this grant year,
we had 12 returning students and four new students. Overall, we have had 32
~articipants, and we have had a total of 13 vrudents grad—~*» five of which have gone to
graduate school and one has graduated from graduate school.

11. Evaluating Introductorv Engineering Courses

The faculty in the Mechanical Engineering Department have actively participated
in the introductory engineering courses. Semizia;s have been given to ..introduce the
students to basic engineering concepts and various engineering fields. Student evaluations
are being conducted at the end of each semester. Thus far, the evaluations have been
favorable as to content and instructors.

The Introduction to Engineering courses has been successful. [t has been offered
at the freshman entry level as well as at the transfer student level. So far, throiigh Fall
semester 1993, 774’people have taken the course in 22 separate classes since its inception
in 1992-1993. Of those, 602 were males. Hispar{ics comprised the ethnic majority with
467 students. One hundred African-Americans, 167 Caucasians, and 39 of Asian descent
also took the course. In the six classes offered during the Fall semester, 120 males and
30 females have taken this course, of which 102 are Hispanics, eighteen are African
Americans, five are Asian Americans and 25 are Caucasian.

12. Fourth Quarter, Fifth Year

We are still creating electronic lecture notes for use with gathered notes, problem




questions, etc., as well as the inciusion of the vidsotapes and other available material
(such as ICISS question banks) for the seif-paced ccurse. We are formalizing this

information in terms of lecture notes for use in the self-paced course.

The FLAME student pipeline continues to provide students at a rate of 20-30 new
high school students/vear. The Introduction to Engineering Course is also a very large
source of students that might come intc the MUTEC program and the TUFGS program
as well. So far. we have attracted a total of 32 students to the research experience,
exceeding our overall target of 25. We have contacted both the Ele-é;;ical Engineering
Department, FIU, and Miami-Dade Community College to try and increase the number
of students working through TUFGS. Miami-Dade_Community College hés provideci us

with one student. Since funding has basically run out. students who are still with the

program are being supported through other grants.

13. Overall Evaluation of the FIU-MUTEC Project

First, all the co-investigators, Drs. Yih, Ebadian, Roig and I, would like to thank the
Department of Energy’s Minority Impact Office for awarding FIU with the MUTEC grant
for the past five years. We believe it has made a difference, especially in the creation of
a new, streamlined curriculum that began with the Mechanical Engineering Program and
has now become college wide. Second, we have given 774 students an introduction to
engineering, something that did not exist 3 years ago. Third, we have given FLAME the
opportunity to participate in this program through the equivalent introduction to
engineering course. Over 150 of those students have participated and have a 100% record

of completing the program once they start. Over 80% of those students have gone on to

(@)




college. Fourth, we have aided 32 undergraduates continue in their engineering studies.
Of those half have already graduated, and half of those have gone on to graduate school.
One of these graduate school students has graduated with an MSME and another has won
an NSF Scholarship. Fifth, we have created a bank of 51 2-hour tapes in 10 science and
engineering science areas and covered the spectrum of math courses from geome-
try/trigonometry to differential equations. Sixth, we have created two examinations for
use 1n preparation for entry into the engineering programs and in preparation for the EIT.
Seventh, we have created a streamlined curriculum and four options, two of which are
energy related. From, these points, we believe that the program was very successful gnd
for that we wish to thank the Department of Eneréy and specifically Ms. Es;ela Romo for

her unwavering support.
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Aftachment A
Page 1 of 5

FY dY_ag 4 FiuAL REMRT

Current Year - (94 - 95)

New to Returning (80-34)
MUTEC Participants Prior TCTAL
Do not count participants more than once. (a) b () (a)+(b)+(c)
[ STUDENT STATUS |
A. HIGE SCHCOL PARTICIPANTS
1. Enriciunment/Concurent Enroilment
a. Graduated and continued to
past-secondary 26 {oe 126
b. Craduated and did not continue o [
post-secondary 23 2% {
c. Sdll in high school 27 21 0 4 |
d. Dropped out of high school ‘
SUB TOTAL 27 L7 teg 202 l
RETENTION RATE (a+b=c divided by towl) tco Ja !
Current Year - (94 - 95)
New tg Rerurning (50-94)
MUTEC Partddpants Prior TOTAL
o TOMMUNITY COLLEGES () ®) () (a)+D)+{c)
1. ‘ransferred to four-year insttution ) !
2. Sdll in program
3. Completed program but did not
transfer to four-year insdtution
4. Dropred
SUBTOTAL (1 4) ] !
RETENTION RATE (1+2+3 divided by total) 100 7o
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Current Year - (84 - 35
New 0 Returning (90-94)
C. FOUR-YEAR INSTITUTICN PARTICIPANTS VUTEC Partdcpants; Prior TCTAL
(a) (b) (@ (a)=(b)~{c}
1. Sail an undergraduate 2t /2 ! /6 |
2. Gracduated & has energy reiated joo 3 / 4
5. Graduated & has non-energy-related job / / < B
4 ~r-d-ated and has no job | Z 2
5. Craduated & attending grad school in
energy-related discipiine 2 5 7
6. Graduated & attending grad school in
non-energy-related discipline
Y R
7. Drovped
SUB TOTAL (1-7) 4 20 g 32
RETENTICN RATE (1 to 6 divided by ol /ce 7
: L s +B+CY -
CRAND TOTAL (sub-totals of A+B+C 3y 67 137 235 |
AEAE——

M‘

/985

DogsakT (NeLupE  INTRD T¥ NG, STUBEUTS: Ruo Ffeg TT /795 ; 34w
» TWO  STUBENTT ARE TRANSFESS. OF ALLTNE NTRa TS ENS STUOENTS 242 ALE RAMSFLS
1. Current Year - (34 - 35)
New to Returning ($0-4)
MUTEC Parfcpants. Prior TOTAL
(@) (&) (c) (a)+(p)+{c
Do not count participanis more than once.
STUDENT PROFILE - include all
educational levels: OTHER | oTHER / cTHEL Z [/
African American 20 42 ey /63
Hispanic {other than Puerto Rican) 9 17 33 59
Puerto Rican ]
Asian/Padfic Islander / 7 / g
Native American
Native Alaskan
TOTAL 3 67 137 235
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[V. SCHOLARSHIPS

Total No. of Scholarships given from start of program to present

o~

Average Scholarship Dollar Amount

2zco

Average No. of Scholarships per Student

~

V. PROGRAM ACTIVITIES (check all that apply to your MUTEC project)

Curriculum Modification
i High Scheol

Communitz College

Four-Year Institution

Tutor/Mentor Support
High School

Community College

L Fd

Four-Year College

Finandal Assistance/Scholarships

pod

Faculty Enrichment
Number of particivants:

Internships

Bridge Programs/Summer Workshops

P

Other (specify) LA  EffeRiamicz AT FiU

OI. RESEARCH EXPERENCE Current Year - (94 - 95)) Non Mutec
No- of students with Research Expenience ac M{(.:‘;'EC Pam(;PanfS Ec} (a)+b)~a é'cuder;&
Educational Insdtution Laboratory i /85 1% 33 UniR
CQE or Federal Laboratory 3 -3 5
Industry or Cther University Labs

s a Resuit of Modified Curricidum
Cther
TCTAL : R 4| 18 /9 41
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| What benefits to your institution have been realized a< a resuit of this program? (e.g,,
curricajum enhancement, spinoff programs, additional Feceral funding, linka es.)

CURRICSUIM  Ex HANCTLENT
STUDENT Lis S(PeuanG /REsesres EXFEIencs
TIT PRSP EXANY

GRAD Sl OPPIRTYMI TY

In your opinion, what are the major barriers to student success in compiedng an
energy related fleld of study? How did this program address those barriers?
Tovgrt  PROGRAM RGR'TS

FiNANGAL P8LP  wWwiTH AVALLALS FunNDS

Ciscussion of protlems/issues:
ScHE ofF THE Ggals — L uap — P
Pug T vANFoRSeEAN

SELE PAczD Cuass  START
FRogL 2

What were typical reasons for stucents dropring out of the MUTEC Program!?
7t pping © E

N/

What reccommendations do you have for future Federal assistance?
NEED MoRL FUADS FoR  FRDGRAM TD CenT/ANUE
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MINORITY UNDERGRADUATE TRAINING FOR ENERGY-RELATED CAREERS

QUARTEZRLY REPCORT

Scheal Frofioh  mth wwid Re Pericd 8™ am gy av.sc

& FInNARL RG04T

DISCUSSION COF PROBLEMS/ISSUES

NEED MOoRE MoK ST Sxiws STUBCUTT
BooriZT WA VIDGod Toe Sow = ONAETT
SomE MATERALS FOR SZLF PACE TD BE CamPLETED

MURE  SAYCEMTS /N TWRGS

‘

ACCCOMPLISHMENTS

TAPE LSRAay

ZEooRARS SxPmQITNee  FaR MinNeRITIES
HINORITIES TP SAAD SGlool

Mo, ®1T E€XAM  FoR. STUpexNTS

INTRO IO NG, CLASY

FLAME @MG. CLass

S5ELE PaLs mTRL

FORRER MUTTL STVOENT  WiNS NIF  HiseRow x»cm.esmP‘.

e aE e o ” P = !
Fomse UL STUDE FEALASTES  WitHd MSME .

PLANNED CORRECTIVE ACTIONS/RECOMMENDATIONS EOR NEXT QUARTER
. BookufT FOR VIDECS HUST 8 CompfTED — DeuE

NEED MHoRg TVFLe STVDONT
NEZD ELNS o2 SEE-PALE - HSD oMé MRE Fok TWIS led

) ﬂ M~ /L/Jz;/%( ) “_,; ‘‘‘‘‘ Lo
Sionahire ] 7 " I Banltel RN
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MINORITY UNDERGRADUATE
TRAINING
IN ENERGY RELATED CAREERS
(DOE/MTTEC)

" TAPE SERIES

titled under “MUTEC”
at Florida International University library

Available for student use
in preparation for the EIT examination

Coordinated by: Dr. Cesar Levy
Florida International University
Department of Mechanical Engineering

April, 1995




TOPIC INSTRUCTCR
Statics Dr. Perl
Dynamics Dr. Levy
Mechanics and Dr. Perl
Materials

MUTEC PROJECT TAPES

to

[99)

(¥}

CONTENTS

Equivalent systems and resultants, equilibrium, truss
analysis by method of joints.

Truss analysis by method of sections, zero force
members, frames and machines friction.

Friction, centroids, moments of inertia.

Particle motion, projectile motion, coordinate systems,
Newton's 2nd law of motion, velocity and acceleration,
kinematics of particies. energy.

Conservation of energy, impulse and momentum (linear
and angular), impact.

Planar motion of rigid body, vector method.

Relative motion of rigid bodies, assorted problems.

Stress and strain, extension due to a variable force. total
deformation, internal forces, safety factor, pressure
vessels. shear, twisting forces, thermal expansion,

bimetals.

Bending of beams, shear and movement diagrams,
maximum movement in beams.

Maximum stresses in beams, deflection of beams.




CONTENTS

=

TOPIC INSTRUCTOR T:

Chemistry Mr. Solomon 1 States of matter, chemical change, physical and
chemical properties, elements, chemical fortnulas,
chemical reactions, units, measurement methods and
errors, conservation of energy/mass, atomic theorm,
radioactivity.

Periodic table, electrons and their energy states, bonds
between elements (covalent), molecular weights.

[39]

Stoichiometry, heat and energy, gases (Graham'’s law of
diffusion, brownian motion, kinetic molecular theory,
deviationsfrom ideal behavior, critical temperature,
cooling by expansion), Advogadro’s number, gas law.

w)

Liquids (properties, equilibrium vapor pressure, boiling
points), solids (properties, structures, lattices, defects in
lattices, determination of structures).

4

Seolutions, acids and bases, pH levels, precipitation.
solubility, stoichometry in solutions, activation energy
and reaction energy methods.

wn

& Electrical energy and chemical change. electrolysis,
electrical conductivity, galvanic cells oxidation
potential, balanced equations by half reactions.

Material Science Dr. Munroe 1 Crystallography, unit cell, lattice structures, Miller
indices. .

2 Binary phase div::ram, defects in structures, solid
diffusion.

Mechanical properties (s:rength, hardness, difficulty
stiffness) stress and strain, load application.

(¥

Dr. Pujol 1 Properties of a pure substance, gas properties, tabulated -
properties, steam tables. '

Thermodynamics

First law of thermodynamics, work and heat.

Application of first law, second law of thermodynamics,
entropy, irreversibility. '




TOPIC

Fluid Mechanics

Flectrical

bngineering

Magnetic Fields

Enginesring
Economics

INSTRUCTOR

Dr.Schoephoerster

Dr. Yen

Dr. Yen

Dr. Carrasco

TAPE#

4

)

!
(2 tapes)

t2

bt

[§e]

)

CONTENTS

Basic concepts in fluid mechanics, conservation of mass.
momentum and energy, control volume analysis.

Differential analysis, experimental analysis.

Internal flow (flow in pipes) external flow (drag lift).

DC circuits, circuit elements: resistors, capacitors and
inductors, Coulomb’s law, equivaient circuits,
Kirchoff’s laws, DC power, Ohmm’s law.

Sample problems.
Transient circuits, AC power: (apparent power, reactive
power, power factor) AC circuits, root-mean-square,

operational amplifiers, magnetic fields.

Electrical/mechanical energy, flux linkage,
permeability, magnetic circuits,

Transformers, DC muotors, generators.

Time value of money.

Discounted cash flows, present worth analysis,
equivalent annual worth comparisons, rate of return
analysis, replacement analysis, lease-or-buy decisions,
break-even analysis.

After tax analysis.




