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THE RETENTION OF MINORITY
'ENGINEERING STUDENTS

. Report on the 1931-82 NACME
. Retention Research Prog_rar_n

EXECUTIVE SUMMARY

In an effort to_improve the retention_ of minority students in

'Un‘ited States engineérlng oolleges and to‘ provid'e insights into how

that goal is best" accompllshed in a varlety of lnstltutlonal sett|ngs, ‘

the Natlonal Act|on Councnl for Mnnorltles in Englneerlng (NACME),

invited 131 colleges of englneenng to submtt proposals for. fundlng'

‘addltlons or modifications of one or r_nore student support services.

~

This report pres'ents f'i:ndings ‘based upon anal-yses of_d'ata' contained

in'th’e 51 proposals subvmitted for fund‘ng consideration‘students and

* project records, questlonnanres completed by partlcnpants m each of
‘the 11 funded projects, part|C|pants_ grade r'eports‘and slte'v1s1t

» reports

The study was undertaken in order to:

° Establlsh baselnne data and develop an overview of the
- retention problem e -

Determlne the generallzablllty of prevuous flndlngs based on
the study of |nle|dual programs . - -

Determine the potentlal for lmprovmg retentlon rates by
' addlng or modlfylng support serv|ces 3 )

ldentlfy those ‘student characterlstlcs and behavnors that
influence ‘and/or are influenced by program services




" - " 2.

. ldentify and determlne the effects on retention rates of
changes in student characteristics and condltlons in engi-
neerl'\g colleges

Suggest |mp|ementat|on guadellnes that couId be used at the
college and pre- coIIege levels to improve , the retentlon of
,-mlnorlty englneerlng students : . -

‘PI‘IOI‘ to their revnew by a team of consultants, proposals from
the 51 institutions were - categorlzed accordmg to whether they were -
pub||c or prlvate and the|r past success in reta|n|ng mlnorlty engi- |
“neering’ students. Two or three proposals were then se|ected from.
each category. Selectlon's-were based on qual'lty of the _proposal and A
the extent to whlch they contrlbuted to the heterogenelty of the
group:in terms of:- number of years- the minority eng|neer|ng program' )
(MEP) had" been~ operated types of student support mechanisms that
“were both in place and proposed raclal/ethnlc composntlon of the
_.students served by the MEP geographlc Iocatlon, and size of the
|nst|tut|on The'eIeven coIIeges chosen for the study were glven
matchlng grants of up to thnrty thousand doIIars each ‘Here is a
summary of - the mechanls_ms_estab_lls_hed. _as well as changes- |n' retention
from AY 80-81 to AY 81-82 where they could be determined. "

Kansas State Unlverslty'--leed graduate student to. ass|st
the MEP. Director, .established a Study Center and -coor-- _
- dinated minority englneerlng students’ utilization of services
.provided by non-engineering minority programs--Freshman :
retentlon changed from 80% to 79%. .

Lamar Un|vers1ty --Establlshed a Study Center and pro-
vided peer tutoring--Freshman retentlon improved from 40%
" to 79% : .

‘ 'Northwestern Umversnty --l'lcreased the ro|e of the mlnorlty
. -_ . student-. eng|neer|ng organization during the summer program °

y _ . - and the aeademlc year--Freshman retention |mproved from B
’ 92% to. 9796 L - . S *

PRTLR A - . - -
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. - Purdue ‘Uniyerslty :Uﬁ's“e”drﬂpe\e'r;'tuhtor"/cou nselors and a

study skills _course on "How to Succeed in Engineering” in
the one project designed excluslvely for upperclassmen--
‘Retention 1mproved from 82% to 89%.

Unlvers1ty of California at” Berkeley --Coordlnated the
services prov1ded by non-engineering minority programs--
Freshman retentlon changed -from 92% to 93%. .

Rensselaer Polytechmc Institute.--Established"a summer
program-and hired°a member of the science-faculty to - .
monitor students and-advise them promptiy of any academic

perfarmance. problems --Freshman ‘retention improved. from
_.8.:% to 95% ' T

Unlverslty of Massachusetts at Amherst.--Added a two week
summer session and extra course. sessions during the aca-
demic year--Freshman retentlon improved from-60% ‘to 7196

e

University of . Te)[‘rs at Austin. --Offered couns,elmg and
1mplemented findings from applied research to supplement
the services provided through the minority engineering
student orgamzatnon--Freshman retentlon changed from 58%
to 60" _ : :

University of Washington.--Added a two-week summer
session and-extra course sessions during the academic
year--Freshman retention improved from 62% to 100%. .

In addition:

California State University at Los An'geles.--,Added' coor-
" dinated peer 'study groups-, tutorlng and counseling. _

North Carolina Agrlcultural and Technical University,--Used
computer-assisted instruction to teach mathematics to the
large number of- enterlng freshmen who requlred mathe- :
matncs enrachment N R -

Slnce a hlghly dlverse group of pro;ects were funded |t _was

-

men,' enrollmg schools throughout the country If they were

‘assumed that the part|c|pants were . regnesentatlve of m|nor|ty fresh-'v '

representatlve,‘lt appears that the natlonal engmeerlng effort is, in o

fact beglnnlng to produce students who are - better prepared- to

succeed.in englneerlng than at the lnceptlon of the mmorltles -in-engi-




4.
neering effort m 1973 51 per'\cent~were;—in the top 10 per cent of
their high school classes; 48.1 per cent were above the national

‘ average -on 'l?ihe College vBoard Scholastic Aptitude :Mathematics Test
(SAT M); 66 9 per ‘cent had participated m a program to prepare |
_.'high school students ‘for engineering college success; 52 1 per cent
had taken _calculus in high-school and 41.9 per cent had taken both
chemistry and physics | o .
5 " Analyses of proposal data revealed that the three support mech -
anisms that were Significantly related’ to retention success were: Q1 )
monitoring of s"tudent performance ‘and early warning of aca-demic
difficulty, (2) formal interaction among the MEP, its students and the
'engineering _faculty, ‘ and (3) a- summer pre-freshman _program to
diagnose participants academic strengths and weaknesses and prowde
the aSSistance indicated (Such a session can also convey to students

~

a sense of the pace, _competition“ and performance expectations -that.

' characterize engineering schools.) .
Analyses of data resulting from study of the various t"echniques .
~ employed by the eleven indiVidual campus retention projects and their
participants yielded a number of\ Significant findings the most import-

e

ant of which was - that retention can be dramatically improved through

" the additien or modification of one or _more support mechanisms to
those ’ serVices already n.. place : Other significant findings and
"recommendationS' (1) summer sessions even those as short. as “two -
weeks help improve retention if they are followed during the academic.

year by courses With extra sessions to increase ‘'study time, (2)

retention is better when s_ervices are proVided b.y,an-MEP.or nen- -

; . P A Lo .. R . - . o
ca R T S : o s . @
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- engineering minority. program’ than one designed for all students,

thus, speciali_ze,d 'supports ‘should be maintained and their importance

understood"'(3) the services provlded ‘by MEP's are used more often

-

by students W|th strong h|gh school preparatlon and accurate acade-

mic self concepts, (my skllls courses must - be more readily
avallable and carefully scruunlzed since they are one of the- most
desired (by student°) but least effectlvely delivered support serv1ces,

(5). students who chose . to study eng|neer1ng because they llked

' problem-solvmg were S|gn|f|cantly more l|kely to be reta|ned¢ than

were'thos.e whose choices of an engineering curriculum were based on ‘

future sa'lary consideratlons or similar factors. "l'hus,_ ':ca_reer aware- .
ness materials must stress the importance of‘hard work and problem-
‘solving ability in "addition’ to the other attractive aspects;_(G) in. -
addition to traditional predlctors such as high school mathematics and

G,

science grades, recru|ters and adm|ss|ons offlcers should cons|der

: previous part|c|pat|on |n a pre- englneermg program and academlc,

self-concept in. the declswn to admlt students since both are pos1t|vely

related to mlnorltles persnstbnce in englneerlng, (7) m|nor|ty students

\

——

who attend h|gh schools W|th small mlnoﬁr?lty populat|ons usually rece|ve e

s|gn|f|cantly less encouragement from teachers and counselors to

- ~

study eng|neer-|ng : College recrulters and pre- engmeerlng programs_‘_' .

e should make .a raore concerted effort to reach these students, ‘and (8)

A

‘MEPs should asslst student organlzatlons in. attractlng and |nvolv|ng

N

the more academrcally able students who have tradltlonally been _under-
'represented in them ,Student organlzatlons have been shown to be

. \

effectlve in the dellvery of support serv1ces oy




- FOREWORD

A n'atio'nal program to increase . the numbers of U. S citizen
. blacks, H|span|cs and Nat|ve Americans that enter and graduate from
engineerlng colleges has been underway smce 1973. At that time

: these rac|al/ethn|c groups compr|sed less _than one percent of the

professwn ) Recognlzmg that md't.lstry and others draw heav1ly upon

-eng|neers for leadershlp, the national effort has been supported by ‘a .

,coalition of pr|vate |ndustry, englneer|ng educators, m|nor|ty advocates
_vg

. and others who have mstltuted programs at +he secondary as well as
- . . . "/:
_ P .

~ college levels T

»

' The National Action Council . for Minorities in Engineering,. lnc.
T ('N'ACME) was established in 1980, merging the programs of the Minority"

,Engineering Education Effort (ME ) and the National Fund for M|nor|ty'

Engmeermg Students (NFMES) The staff of NACME and-its Board of

_ _Dlrectors comprised of leaders arawn from. major U. S corporations, .

Q

eng|neer|ng |nst|tut|ons and other organizations, ptowde leadersh|p to

and coordlnation W|th|n ‘he national minorities in- englneerlng program
8

NACMEd's programs include, in add|t|on “to Research and Retention.
> actwntles, a $3 000 000. annual scholarshlp program wh|ch funds 12
' per cent of all mlnority engineerlng_students at 125 ,colleges;_ as w_ell

1 . SR '

T as a techn|cal aSS|stance program

\

With funds granted pr|mar|ly by major uU.S. corporations and the '
Alfred P. /Sloan Foundat|on the’ effort has seen undorgraduate minority
" engineering enrollment grow from about 9, 600 (|nclud|ng the Univer5|ty' -
of Puerto RICO) in 1973 to over 30 000 in 1982 - The numbers of
m|nor|ty graduates has grown from 1, 255 in 1973 to 3, 343 in 1982 At-

the pre college leveI over 50,000 ‘mhl_an‘ltY ‘-secondary students are

hi'?ﬂli”i_'ﬂ

ST SR




currently mvolved in locaI programs aimed primarily at exposmg them.
to the’ opportunities afforded by an engmeermg education and en- :

'hancmg the mathematlcs and science preparatlon needed for its

-

successru | completlon

The. first numbers of mmorlty students to enter engmeermg

_colleges dld so wnth poor math‘ematlcs and science’ backgrounds. For

' example, 72 per cent of whlte studerts, accordmg to an unpubllshed
1970's study of secondary students in Northern California, were en-

rolled in calculus track courses but only 20 per cent of blacks -and

©

25 per cent of Hlspam-cs were snmllarly enrolled. .
| Too, as a result in part of the 1960's cwnl rights struggles, s
many minority - students were "not only beginning a new, highly tech-1: '
mcal, extremely competltlve currlculum, but they were also entermg
i predomlnately vl’hlte mstltutlons for the flrst tlme Thus, they facedl —

.both academxc and cultural stresses w1th few mmorlty peers or faculty

from whom they could draw support

Early mmorlty engmeermg students were watched closely -lt'

<

_would appear that even today, data about\ their retentlon .and. enroll- :

ment rates are more widely avallable than those of majorlty (whlte)

) ,students
- Early data on. nommal retentlon--that is, the numbers of gradu-

ates versus freshmen, entermg four- year currlcula four years pre- o

' .
vuously--strongly suggested thaf attrltlon of mmorlttes was excesswe

\

Either as a result or in antlclpatlon of th|s finding many engmeermg
n.eges mstltuted mmorlty enqmeermg programs - designed . to
" compensate for academlc deflCltS, provude support through academlc

_' and. personal counselmg, and enhance the social env1ronment for their.. .

L s

!
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lstudents' At the same tlrne,. local reglonal and, in some. cases,"

©

g of produclng mF?lorlty students in numbers better able to qualify for

" - and survive in engmeerlng colleges B

Programs were often begun w1th l|ttle "data to support the cho|ce
of mechanlsms used Even today college-level minority englneerlng
-programs--and there are over 100 |n the approxumately 280 engl-
.neerlng colleges wuth programs accredlted by the Accredltatlon Board
_ for Englneerlng and Technology--- vary wudely They may represent
anyth|ng from a slngle person ‘who serves prlmarlly as a fr|endly rdle
model who can dlrect a student to servnces available campus- wide, to

an extensive, speclally staffed comprehenslve program exclusuvely for

-

minorities that provndes ten -or- more Support mechanlsms such as '

academlc and personal counseling, role models, |ndustr|al plant tours,
soc|al act|V|tles, student clubs, pre-freshman orlentatlon-and/or a

'pre freshman on- campus summer session.

Desplte these efforts little data have been available that would

enable replication— of’programs— partlcularly suited to another institu-

,tlon s needs, ’based .on enrollment slze, ethnic make up and govern-“

ance. Whereas many programs are h|ghly successful ~ach|eV|ng
minority retentlon rates exceedlng those of wh|te students,_ many
are not. Little data, too, have been ava|lable to determlne wh|ch
. mechanisms are most related to |ncreased retentlon 5

With more mnnority students enter|ng eng|neer|ng_col_leges_ eac‘1

ycar and fiscal conservatlsm shownng s|gns of |ncreas|ng,- it is ex-.

ceedingly lmportant that adm|n|strators and fUnders of ‘both new and

already establsshed programs better understand ‘how to. achieve -

. l,.

i
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‘creasing .need to justlfy the mechanlsms to other colleqe admlnlstrators'

. NACME th-us undertook' ';the study,'-of. mi'norityrstu'dentengvineering'_'
college retentlon m I98I NACME has access to a- wude range of lnstltu-‘
tlons and students for lts research efforts It is a natlonal organlzatlon

with not only |esearch capabllltles but, aIso, cIose tles to over 125 -

st

englneerlng coIIeges by vnrtue of lts mlnorlty engineering schoIarshlp

program Addltlonal others are aided by NACME s techmcal asslstance

program. - : S S
. , . B , .

-

“The study summarlzed in th|s report reflects NACMEs concern

'for both establlshed programs -- many of- whlch are’ expandlng to

meet |ncreased student enroIIment -- and thOSe just now being pIanned

- It also’ takes |nto account changlng f|nanc|al support and the in-

and funders ’ Thus, some of the results in this report. may “appear

-obvnous to the more _experienced wh|Ie novel and compllcated to the

Iess so.

Readers are thus encouraged to remember that there is a wide

< -

~ variety of programs in progress'no"w with a'broad range of levels of

expertlse and resuIts (In support of the lmplementatlon of th|s
study, NACME—lnwtes—questlons as weII as the opportunlty to provnde
additional asslstance )

It became |ncreas|ngly clear, too, as the study progressed, that

many of the mechanlsms presently used to enhance the retent|on of

: mmortty students couId be adopted for aII englneerlng students Data-

T~

-
presented in Peterson s- Gutde to cnglneermg CoHeges (ed David :

"Reyes-Guerra and ‘Alan M Flscher, New York) |nd|cate that the'

retentlon of. the total englneerlng populatlon IS Iow, desplte\the fact.

that accordmg to Scholastlc Apt:tude Test scores, engmeerlng

”st_udents are .among the best prepared and most abIe students



~ currently -"e'nrOIIed in colle'ge leen'the‘current.corfce'rn regarding
'engmeerlng faculty and equlpment shortages, l|mlted enrollment
capablllty, and the hlgh cost of engmeermg educatlon, it would seem
.|mperatlve for englneerlng adm|n|strators to |nst|tute ‘measures to -
enhance the retentlon of~all students They must also recognlze of
.course, that the successful matrlculatlon of mlnorlty englneermg
studegts --" whose academ|c preparatlon and acculturatlon ls llkely- to -
dlffer markedly (from that of whutes) for some time ~- will contmue to‘-
_. requlre speclallzed supports -To that end campus admmlstrators.
‘may wnsh to~ examme more cIoser whlch serv:ces are needed by all
' students as presently offered and Wthh are . needed by spec|al |
populatlons such as mmorltles |

| For thelr generous,‘ skllled and thoughtful asslstance in the
successful completlon of thls study,_ NACME wishes to extend |ts
.gratltude to Dr Rlchard T Mull|ns, formerly NACME Vlce Presndent
for Operatlons,-for;‘ its. mltlatlon Eleanor Woodbeck .:NACME
Admmlstratlve Assn»tant Dr Benson Penlck Consultant for NACME
'who served as. Program Dlrector and whose report follows, Dr. Edwin

Stueben,_Frederlck Hamllton, and Rlchard Bayne who read- and -

analyzed the proposals for funding; Dean Eddle Knowles, Rensselaer .

s o..

Polytechnic lnstltute, Dr Albert Wortham, North Carolma Agrlcultural
and Technical Umversnty, Ms. Marlon Blalock, Purdue Umverslty, Dr.
_'Wllllam Brazelton, Northwestern Unlverslty, Dr. Alfred LaGrone, the .

Unlverslty of Texas ‘at Austln Dr. JoeI Nossoff Callfornla State

Un|vers|ty at Los Angeles, Ms. Mlldred Wyatt, Unlverslty of . Callforma ‘:

. at Berkeley, Ms Karen Hummel Kansas State Umverslty, Dr. Rlcha'rd_"

Price, Lamar U‘mverslty; Dr. J. Ray Bowen, University of\Wa\shington;




and Dr. Ting-wei Ta-ng, the University. of Ma'ssachusetts at Amherst,
the campus directors of the minority englneerlng programs Not
Ieast over 500 minority englneering students cooperated by allownng

themselves ‘be interviewed and studled. Flnally, NACME

acknoyvjedges the »cdntributi_g_n_ﬂ_o'f‘__P_r. ‘Lloyd Cooke, President of

NACME, who provi'ded'_ many ;"fhoughtfv‘ui additions and sug_gestions.

~ Throughout, ‘Vivian Briggs, NACME Administrative'Assistant, cheer-'.'

~ fully typed, scheduled, arranged, checked upon and anttcnpated the

myriad of detalls that an undertaklng of th|s size involves.

. o s - Carole A. Morning, P.E.
i o .7 Viee P_resident_,,.-"Programs,
Planning and-Research-

February-15, 1983




BACKGROUND

For well over a decade, the underrcpresentatlon of U.S. citizen.' o
ethnic mlnorltles in englneerlng has. been recognlzed as a cr|t|cal
problem Slnce the 1973 appeal for a natlonal me_lllZ?tlon," repre-
sentatives of mdustry,»colleges and univ'ersities,'secondary lschools’
} englneerlng soc|et|es and communlty groups have created special .~

)
projects to |ncrease m|nor|ty part|c|pat|on The feaslblllty and effects
" of alternathe approaches for achnevmg th|s goal Were reported in
publlcatlons by the Commlttee on Mlnorltles in. Englneerlng These

'publlcatlons (College, 1977 Pre-Englneerlng, 1979) contalned descr|p-» '

' t|ons of approaches for |n|t|at|ng and operat|ng programs deslgned to
accompllsh the goal the elements that seem to be common to success-

ful programs and recommendatlons for future d|rect|ons

ln l980 adm|n|strators of the newly created Nationa! Actlon .

Councll for Mlnorltles in Engmeerlng (NACME), |n revnewmg the

'progress of the natlonal moblllzatlon, agreed that several factors :

‘lndlcated the need for a new programmatlc approach and - study.
-/

Among the conslderatlons which underlay thls declslon were
n Evidence that desp|te dramat|c |ncreases in the enroll-
" mentof _m|_nor|t|es in freshman_, englneerlng classes, overall

representation among engineering upperclassmen and gradu-

ates had not .increased proportionately,because of high
attrltlon rates among enrollees L '

(2) Despite some baslc agreement concernlng ways. in wh|ch to

_provide the most effect|ve academ|c support hlgh enroll- o

“ments (often leadln__g to more strmgent adm|ss|on and reten-

'ti_on standards-)' in engineering schools r}an‘tj.l 'the‘limitations in



‘ 'funds avallable for specnal academlc support suggested the
;o -
need for determmlng the most cost effecttve ways. of 1mprov-
4|ng the academlc performance of mlnorlty eng|neer|ng stu--

vdents
l3)’ The need to determlne how an expandlng emphas|s on the
.pre college performance of m|nor|ty students was affectlng
thelr college experlence ’ . _
(4.) -The need for lnslght into the transferablllty and general-
_lzabnllty of approaches from one settzng with a glven par-
tlclpant group, to other-settlngs serving dlfferent types of
‘individuals. ) | :

. : b
L e e »,.\..,""

Based on its-administrators' recognition that the \goal of 'in-
'creased mlnorlty representatlon is dependent upon such factors as
adequate fundlng, suffvclent numbers of able and |nterested secondary
level students, and lncreased enrollment and graduatlon rates, NACME
'announced a Research Retentlon Program ln February, 1981 : The
purpose of the Retentlon Program was to a|d schools of englneerlng in
thelr efforts to provnde academlc support for mlnorlty students
NACME sought to asslst mlnonty programs through dlrect fundlng and
study of retentlon actnvntles and the d|ssemlnatlon of mformation |
concermng ways whlch Program f|nd|ngs m|ght slgmflcantly lmprove
retentlon and graduatlon rates .

As part of 1ts Program, NACME sent. announcements of its grants ‘

competltlon to 131 colleges of englneerlng, rece|ved 51 proposals in
'response to the announcement and funded 11 of the 51 proposals re-
celved " The resultlng study |s, thus, based on v data presented in -

“the 51 proposals, mform"alntlon gathered in the context of two slte vnsnts '

o . v




to each of the " grantee |nst|tut|ons, duestuonnalres completed by
part|c|pateng .,tudents, project records (e.g., student cantact logs)
maintained by the 11 Project D|rectors and their staffs, and students
background and performance data (e g , h|gh school - transcrlpts,
semester grades) - o _ s~
Measures gener‘ated throughthe use of 'these.sources were aimed
o : , , ‘ . _ v .
| (M Developmg a unlform data base across a wide range of .
| projects --Smce it was ant|c|pated that proposals would.. be\ "
recelved from eng|neer|ng projects that var|ed in terms of
their |nst|tut|onal.sett|ngs and methods of- servuce dehvery,'
appllcants ‘were all requlred -- to as great an extent as..
T feasuble -- to provude s|m|Iar mformatlon m a standardlzed‘
' format and, |n the case of funded programs, to report data
- on an: mduvudual rather than aggregate basis. »,Common.data :
| bases :were'consudered essent|al in order to: determine thefl.
retent|on rates of m|nor|ty engmeermg students determme
| _ the val|d|ty and generallzablllty of wudely ~held retent|on.
hypotheses based on anecdotal evudence and previous quan-
t|tat|ve assessments of mdlvndual Mmorlty Engmeermg
Projects (MEP s), and to direct the focus of data coIIect|on
and. observatlon to" be employed in the study of a hetero-
geneous group of eleven projects | ’
_(‘2) Determ|n|nmmhrch—retention—rates-canbe%

: modlfled --The pr|nc|pal concern of the study was to deter-

miné whether mlnorlty retent|on |n 11 eng|neer|ng colleges
) K3

could’ be |mproved~through the addition or modification of |

one.or more, specific support services.. The study sought

19




”.to vidéntify ithe 'project* an'd student characteristics and

actnvntles that both |nfluence and are |nfluenced by the

-results of lnterventlon efforts

(3) ‘Prowdmg gundelmes for the |mprovement of retentlon;--Sute
| VlSlt observatlons and mtervuews were expected to suggest
|nterpretat|ons of the slgnlflcant ~relat|onsh|ps and’ d|ffer-
_.ences identified through quantltatlve analyses of student
_and project data lnformatlon gathered from the varlous
o 'sources was also expected to document trends in. mdnvudual
(e 9., type of hlgh school preparatlon) and |nst|tut|onal
(e. g--«, responses to |ncreased enrollment) characterlstlcs

and activities that m|ght s|gn|f|cantly affect retent;on rates.

-Expected by products of the research actuvntles were 1) a better
understandmhf\t e mlnorlty students currently enrolllng in engl-
‘neerlng currlcula at the colIege\level\and 2) generallzable f|nd|ngs

0

.that could be used by project adm|n|strators at the- college and pre- .-

~———

ST
college levels to improve the dellvery of support services. -~ - T

—

The eleven NACME awards provuded up to $30 000 in one- year
matchmg funds for pro;ect mod|f|cat|ons The'funds were -desngned-_to__ ‘
enable englneerlng-program's: to modlfy program services aimed at

'-improving -minority- :retention; to ‘share ‘in"slghts- throug‘h :"on'-going-
ontact wuth the NACME Program Dlrector who was exammmg efforts
. to |mprove retent|on in each of the eleven colleges of - engmeermg,
and to contribute to the research act|v1t|es undertaken /m an attempt
" to d|sc<m\rwﬁich‘§e‘rwcerwork—bestv_for_wtmm and in what types of
settlngs »_- —

' “In order to mcrease ‘the- llkellhood of accomplnshlng the above-
\
\ mentloned objectlves projects were selected in such a way as-to

-----

g

“ensure the mcluslon of dlfferent types (e g , publlc/prlvate, new




-

and on- gomg m|nor|ty efforts) of |nst|tut|ons and projects; pro;ects
.w1th dlfferent raclal/ethnlc compos|t|ons among thelr student partlcl-
pants; geograph|cally dlspersed~-|nst|tut|ons;‘ dlfferent dellvery mec-
‘hanisms and agents, and dlfferent degrees of past success in re-
,tannlng m|nor|ty students A pro;ect s past success. was a particularly.
.lmportant concept in “that lt provnded NACME w1th an opportumty 1)
_to fund and observe what appeared to be exemplary retention programs-,
and determlne both the reasons for and the stabllsty of that success,.
2) to determine the appllcab|l|ty of approaches assoclated wnth that
success to other pro;ects, -3) to determlne whether success could be :
--maintained m the face of changlng conditions (e. g,, dramatlcally
'expanded numbers of mlnorlty students, exemptlons _for- minorities
“from lncreaslngly hlgher standards for admnssuon _and retentfon); and
4) to test the extent to which retentlon could be lmproved where
. success had not prevnously been experuenced and/or where there were K
SpeCIal problems (e.g.,, Iarge numbers of commuttng students, Iarge
' on-campus enrollments) S “‘m |
The study was lntended to provnde useful |nformat|on W|th regard'
to such important - lssues as: the role of pre college experlences in
 the performance of minority eng|neer|ng students, forms of behavnor

¢

that are most llkely to be. changed durlng the course. of - pro;ect par-

\\' tlclpatlon° the types of students most l|kely to change or most in
O vl
“._ . need of exper:enclng such change, the types of. pro;ect models, :

onsoring lnstltutlons and project components that are most likely to

effect change; _and ‘the rol_e .‘,of organizaticns such as’ NACME in

**»~asstsim titutions and projects to achieve more positi"ve outcomes.

retention'

Unless oth rwise lndlcated in t is strdy—refers—-to*

the freshman .year - ly. The ratlonale for l|m|t|ng dlscusswn to
first-ye_ar rates lies in’_ th fact that a dlsproportlonate amount of the

-




. minority engineering attrition occurs 'cfurihg students' first year.:
Consequently, with one exception, the retention projects that NACME
funded had, as their prim'a'rY goal the improved retention of first-year
students. T -

Throughout, ca,mpused-baéed retention activities are generélly_.
_described as "projects” to distinguish them from_‘the'NACME Ref:éntibn
' Study which is referred to as the "Program".. .

) . _... ' ’ . L yl




S o 'METHOD
THE RETENTION PROJECTS AND PROJECT PARTICIPANTS

’The NACME REtention Program was initiated as a demonstration~

. Program deslgned to: - S a

1)  Explore the feaslblllty and assess the effectlveness of .
havmg var|ous types of program miodels used to provndge}v '
academlc and norr- academlc support almed at |mprov|ng
m|nor|ty retentlon in englneermg,.; ' | |

2) Prov|de an opportunlty to observe a- range of dlfferent
) actlvltles ldentlfled as havlng potentlal utlllty in improving
retentlon and | »

3) Provnde tnstght mto '__the problem's 'wandﬁ squtions' :
characterlstlc of programs at vartous stages of thetr
,development servnn—g dlfferent m|nor|ty sub-populatlons and
wnth varyung degrees of prlor success |n. ~the area of
- retentlon

The 11 projects conslsted of ’ .

1 Callforma State Unlverslty at Los Angeles --Thls project

| employed a smgle staff person to coordinate study groups
The students it. served were somewhat oIder than most

_undergraduates, - often had famlly responslbllltles »and.

>-~comr'nu'ted- to-‘ an' e'n'v'i'ronm'ent not prevnously providing

_.systematlc retentlon services; e B 2
2) . Kansas State Unlvers1ty --This pro;ect hlred additional

: staff members to facilitate the coordination of .servu_ces"

. -




provuded by -non- englneerlng mlnorlty programs and '
T establlshed a gtudy ,'Center in the engineering college that
. could serve ‘as the:focal po|nt of a new m|nor|ty engineéering
.program, |
3) Lamar Unlverslty ~-Th|s project establlshed a Study
Center m the englneerlng coIIege that would alIow group
| study m a context cIose to the mathematlcs professor
responslble for provudlng most of the academ|c support
» recelved by m:norlty englneerlng students, S .
4). No(th Carollna A&T Umversuty ==This institution |s a ® :
Hlstorlcally Black College whose project employed computer-
assnsted |nstruct|on |n an effort to better serve the Iarge
number of students who requlred enr|chment in mathematlcs, _
5) Northwestern Unlverslty --Thls project.mvolved the mlnorlty
student orgamzatlon as p*rumary servuce dellvery agent in an.-
-» establls,hed hlgh retentlon program, | N
6) Purdue UnlYer.SJtY,-.'_‘Ih!_if‘g_'P"OJQC_t used peer tutor/.counselors
and faculty\-taught ',courses'- on“ "how to succeed" fn.'engi- |

-

. neering" in an effort to improve retention among upper- -
‘classmen; -

7) Rensse!aer Polytechnlc Inst|tute --This project estabhshed a
. < .\ .
summer program--snmllar to- the one attended by specualiy—

adm|tted students--for regularly admltted mlnorlty ‘students.
The pro;ect also h|red staff memb?s,' |nclud|ng a member of

the science faculty, to- ass|st in “the monltorlng of student

el performance and other tasks,

A

8) Unlverslty of Ca |f‘rma‘at-&erkeley .-~ This project_hired

a Coordlnator- to encouragemn‘ts-muse of s

services' provided by non-engineering .minority programs.




_ The Coordlnator was- also |nvolved in plannung and momtorlng
to ensure that the servnces provnded were approprlate for
enguneerlng students, ‘ |

9) Unlverslty of,.Massachusetts at Amherst --Thls project
| developed a new summer program and classes with extra

. 'sessions durlng the academlc year in an effort t e__xpand

. the’ role of faculty members in a context that hadlreyiously.
i mvolved a slngle faculty member as the prlnclpal service

-

provider; , .
‘10) Unlverslty of Texas at Austln --Thls pro;ect called for the
use. “of apphed research ~and counsehng provnded by a
- ,b _{ newly-hlred faculty retention _coordinator and- a- graduate

.engineering studant’ to_supplement the service 'de'live_ry‘role

-of the min‘ority student o'rganization' and
11) Unlversuty of Washlngton --ThlS pro;ect lnvolved a
new summer program and ‘new- staff members for the

' m|norlty englneerlng project who were t<’> work with exnstlng
. l P
non- englneerlng mlnorlty programs |n§ ‘the delivery of
services. :

;
A . ' . S
In light of t"he..diversity represented by ‘the ins_tit.utions and -_‘

MEPs selected for participation in the Retention Study, it is reason-
fable .to assume. that the_ students they 'servec_:l?‘,»:l'ere typical of'those.

- enrolling in freshman en;c';i'neering.p'rograms throu_t;houtthe'country.
'If that as'sumption ois valid',.-',anecdotal evidence suggesting thatthe‘.
national mobiliza'tion effort is beginning to produce students who ‘are

: better prepared to suc_c_eed"in engineering \uas supported. of _those -

students for whom. background information was provided: 571 per cent

were in the top"_'lO per cen‘t of their high. school classes; 48.1-per cent




had SAT Mathe%tlcs test scores that were above the natlonal average o
(for all students |rrespect|ve of major),/66 9 per cenmd partlclpated
. in a program deslgned to develop the motlvatson and academic SklllS '
necessa?'y for hlgh school students to succeed in college level engi- . "
neerinyg courses,_52 I per cent had taken hlgh school calculus (versus | -
46 per cent havmg taken trlgonometry in a 1978 sample studned by
'the Mlnorlty Engmeermg Educatlon Effort), and 4I 9- per cent had |

taken both chemlstry and physlcs in. hlgh school The |mpl|cat|ons of i

th|s improved preparatnon .are d't§cussed at several pomts in th|s

.chapter. ) - , . ‘ | N | _
‘Each of.the m_inority sul;-groups' '(laas'ed _;on race/'ethnlicit‘y’;an‘d;

gender) were repr:esented among/p'articipant_s in th'e'projects. -J;:M:ales: o

comprised_7l.8 per cent of the respondents and females conlp/'rjsed

28.2 per cent.; The sample was l 7 per 'cent (9/5205'- American'vlndian';.

69 per cent (359/526) Blac'k I8 5 per -cent Mexncan Amerlcan (96/520)

7.5 per cent (39/520) Puerto Rncan and 3. 3 per cent’ (l7#520) other ' °
~ e

T e




DESCRIPTION OF THE ASSESSMENT MEASURES, PROGRAM AND
STUDENT RECORDS

" Assessment Measures

the hlgh schools attended, prevnous study and work hablts, students

Student Questionnaire A Student Questlonnalre was developed

for admimstratlon to ali enterlng Program ‘students during the first

two weeks of sch_ool. The instrument was ~des|gned to provide informa-
tion regarding the ‘studen’ts' -academic backgroun'd prior to enrolliné at

the university; demographlc |nformat|on concermng the student and

-

"perceptions of englneermg as a professlon and as a fleld of study,

perceptions -of seIf and expectatlons concerning their study hab|ts in 7
the engmeermg program |
Term Completlon Questlonnalre The Term Completion Question-

naire was' administered tojstudents at the end of the first semester/ "

" quarter and.yielded information concerning: work-and §tudy behaviors

during the just-completedﬁterm; the type of -agent respOnsible for the
academic servnces ‘most often used, the extent to wh|ch those servnces '

were used and the percelved quallty of those servaces the frequency

~and Ievel ‘of |nvolvement in any m|nor|ty student orgamzatlon, charac---"

terlstlcs of the classes taken the prevaous term (e g., number of .

' ‘students and mlnorlty students,_type of instructor); and_the role of -

variocus factors in '..he stude’nt's academic experience.

'Program and Student Records

Program and student records consisted ‘of: student contart
records that mdlcated the number and types of contacts between the

students and “their respectlve programs, a cumulatlve reten ion

.assessment that_asought to determlne what the most accurate retentlon

statlstlcs were for each m|nor|ty englneerlng effort by |dent|fy|ng the '

nu_mber,xof. st ui ent 'wh'”were transfers, academlc casualtles, etc., for



" the past four years, thereby establishing ‘baseline data against which
the efforts of the: current retentlon project could be assessed, mforma-
* tion from students hlgh school transcrlpts and semester/quarterly :
grade reports and academlc actlons. |
DATA ANALIYSISI |

The analytlcal approach to the avallable data was determined in
vlarge part by the practlcal realltles of fleld studies. Unlike Iabora-» )

: tory experiments involving random assngnment of mdnvnduals to treat- |

ment and control condltlons and experlmenter controI over subject

partnclpatlon, programs such as NACMEs Retentlon Research Program "

involve voluntary student partlclpatlon, administration of mstruments
‘and ma|ntenance of records by |nd|v1duals with numerous non researchv
responsubllltles and the unavallablhty of comparable control .groups.
While vthe 'above co.nd|t|ons .sometlmes result in .inadequacies in .
the data.wh'ich preclude the .use oﬁ"more powerful statistica! measures,
analyses applied in the present study Were~~intended to:
1) Describe Project-.and Participant Characteristics.--Fre-
| 'quencies,._., percent_ages;and'measures .ot'central .tendency
land dispersion wer»e used not only for descriptio’n. but
also to show the extent of service dellvery, outcomes

| such as attr|t|on check on the adequacy of the data

throuoh—eompap': :

assumed to be s|m|lar and provude the basls for determmmg
those varlables that should be |ncluded ‘in’ more’ sophlstl-

. cated analyses e

2)

*Analyze Pro;ect Dl:\.' e_rances -- Analysls of varlance and |

,v,.

speclflc support serv'ces These ;



techniqu:e.s were used to determine whether percei_ved quality
of the services provide'd in high-retention1 public institution

_._n -projects dlffered from perceptlons among students participat--

.lng in o-t—h—er publlc institution- ‘projects. _. .

3) Determine the Relationships Between _Predictor and Outcome
| AMea'sures -- Predictor variables are the pre-college ex-

- periences and a’éhi'é@"éﬁien{s, demographic characteristics,
;perceptions andstudent behaviors discussed previously in ..
the -'"Assessment Measures” sectton' Outcome measures are
pr|mar|Iy retentlon rates for the projects and grade point
averages in technlcal courses for project partlclpants 2- It

should be-. noted that because of sampIe attrltlon, the.

failure of all respondents to complete aII questlonnalre
items; and the: ability of projects to’ provude complete back-
| ~ground |nformat|on on aII partlclpants, mlssmg data occurred
. for all- measures of assoclatlon to some extent. Mlsstng data
analyses -vgere, therefore, requlred throu_ghout the studv
“for the 'an_aty.,tical- technique's--used. o 3
"ngh retentlon projects, for the purpose of thls analy_'yls, ‘were
the four public institution projects that either maintaingd a fresh-

. ‘man retentlon rate in excess of 90% or |mproved retenylon by at
: Ieast 10%. : S i '

Wlth respect to outcome measures, students Grade olnt Average
(GPA). in technical courses was selected, because it yielded a

' stgnlflcantly greater reIatlonshlp to academic ‘actions -(e.g.,.
suspenslons, probation) taken. against. students. Outcome cat
gories ‘(i.e., "GPAs”of 000 -1, 59, '1.60 -1.99 and 2.00 - 4.00)
were. seIected because’ they most often “represent the quantitative ,
criteria for determlnlng suspension, probation and: good academic
standing. .In ‘those instances where grading systems were other
than based upon A = 4.00 grades have been converted to a 4.00
v 'system to aIIow comparlsons




FINDINGS AND DISCUSSION

Two approa_ches to examining the effectiveness of different

retention-improvement strategies were employed First- the data

_provided |n the 5'l proposals subm|tted for NACMEs funding. con-

sideration were analyzed as’ a means of |dent|fy|ng the relationship

between the exnstence of a part|cular approach at any given college,

”and the retention success of, that |nst|tut|on Second, dlfferences in~

the support mechanlsms of -highly successful projects and less

successful comparable projects were |dent|f|ed through analysus of

'student perceptlons and records data collect=d throughout the study

\\

' FINDINGS BASED ON PROPOSAL DATA

“Proposal data were a valuable source of information since: (1)

the sample size -(n 51) permitted types of quantitative analyses that

‘would not be posslble W|th only 11 institutions |nvolved in the %om-

prehenslve data collectlon effort and (2) the dlscovery of slgnlflcant_ :

,relatlonshlps and dlfferences between dlfferent types of |nst|tut|ons'

' serve to ‘guide the data gathermg that occurred in the remamder of

the’ study The flndmgs from the f|rst phase of the study follow
Analyses of data on. the «relatlonshlp between retentlon and the

level, of f|nanc|al comm|tment .types of project d|rectors, ‘and ava|l-

ab|l|ty of a m|nor|ty or|entat|on pro;ect did. not reveal any slgnlflcant '

d|fferences The follownng factors, however, were found to make a

S|gn|f|cant d|fference

:1) Early Warnmg The program feature wuth the strongest

B relatuonshlp (P< 0'l) .to retent|on was the avallablllty of an-




ea;rl'y 'warning system | Typically, a faculty member employed

- . by the MEP or the project d|rector ‘established d|rect contact

with faculty members who teach minority students. Faculty -
members are encguraged to provide early feedback on the

: academic‘ performance, attendance and —performance-related.

non-academic- behaV|or of students.: Early warn|ng enabled

the students problems to be addressed in’ sufficient time : o

_for him/her to receive supplemental instruction, enroll m
course(s) at a level more conslstent wnth current capabllltles .
|n the most extreme cases, conslder alternatlve majors

'wzthout fi rst experlenclng academ|c fallure

. ,".2) Faculty _Interactlon - As . suggested above, project/faculty/
| - student Ilnteractio'n is related to retentlon‘ .Projects in
which there :are;formal relatlonsh‘lps*between pr'oject sta‘ff.
and faculty. members (e g., br|ef|ng meetlngs for faculty
members, faculty receptlons hosted by the project) or faculty‘
mvolvement in the dellvery of project services (e g. ,-";
teach|ng in —a summer pre- freshman program,- faculty
tutorlng) had s|gn|f|cantly hlgher retentlon (p< 05) than
; those lacklng such |nteract|ons

f‘"'3)"': Summer Programs Analyses revealed that retentlon was

',stgnlflcan‘i.ly hlgher (< 01) in englneermg colleges that

: -offer : pre-freshman-~ summer programs ' Although summer '
'_programs clearly represent a more costly undertaklng than
the other support mechan|sms dlscussed, vrecent s|te VlSItS

- suggest ways to m|n|mlze the costs of a. summer program

]




(1) many colleges, public ones“ in particul_ar, draw sgpstan-tia! 'hum-..
bers of s”tudehts "from'hearb.{/ co"mmunit;ie's,~ a"owihg for relatively
-nexpenslve hon- resldentnal Rrograms;- 2j .minority student . summer
| programs operated under Eq al Opportumty Program (EOP)or other
vmandates are often willing to modlfy the|r services to meet the needs '.
-of engmee‘r:_ng students who meet e||g|b|||ty» gundellnes; and 3) by
adjustin.g students; financial' aid pa'ckfages to ‘treat the p'er7stu'<':lent

cost of the sumnier program as’ an extenslon of the fall term, each

student. bears part of the program cost thereby reducing the

|nst|tut|o‘n s costs.




FINDINGS BASED UPON ANALYSES OF DATA AND OBSERVATIONS
OF FUNDED PROJLCTS

Project Mechanlsms

_ As noted in the previous sectlon, the extent to whlch rngorous \
quantltatlve analyses could be employed in 'c'omparlng retentlon
' pro;ects is llmlted because of sample slze HoWev;ar, analy,ses of
students’ perceptlons3 and the conduct of .site visit i'riter'views/'
'_observatlons provnde |ns|ghts that suggest reflnements m the conclu-
_sions based on. prevnous flndlngs and new hypotheses that could be T
put to emplrlcal tests These :nslghts are presented in the dlscusswn .
~of speuflc support servnces below. ‘ -
Summer Brldge.Programs. Proposal ‘data 'substantiated,"the
_ importance of summer programs 'indicated by previous studies of .
mlnorlty englneerlng students. lt was not clear, however,‘ whether
there were mlnlmum duratlons requlred for the achlevement of
|mproved performance and retentlon Based on thls study, it appears
..that summer programs as short as two weeks (see Umverslty of -
Massachusetts and Washlngton dlscusslons presented previously) can
accomplish posltlve results under certain: condltlons

Q

Structured Study Sesslons ’ Projects that establlsh Study

Centers whlch students can use as they percelve “the’ need de-

monstrate that this strategy has utlllty in |mprov1ng retention. On L

The section entitled "Student Characteristics and Academic
. Performance" presents ‘evidence which- 'suggests that students’
perceptions as measured by. comparisons. of their questionnaire .
‘responses and records data are quite accurate, in many instances.

RIS




the. other hand, three of “the four’ high-retention publlc university
projects had" extra ‘study or problem solving sessions which were .
either mandatory or which_-were consnde_red part of courses in whlch
the student was enroiled. In the 'Iatter«case, the extra sessions were .
~ taught by the ins_tructor. Thus, the sessions had clear impiications

-

. for the way in which student perform'ancel would be perceived, and
were typically well attended. "In iight of the .data on students' ten--~_
denc'y not" to devote adeq_uate time to study. (see" next . secti_o'n),
structured study sessions should probably be incorporated into most .
retention projects. o | . »

'Group. Tutoring. .The. differences m students’ perceptions .of
group. tutoring in hiic;h—retention public university projects and those

of their cou\nterparts in other publlc university projects ‘were highly

N

5|gnificant (t = 3.29, p< OI) Specifically-, s_tudents ratings in the

high—retention pro;ects suggest that their group tutoring services

were better than those - received by students in other public uni-"

'versities. AT’his supports the contention (raised in connection with
~ b _ _

the above discussion of extra sessions) that structured sessions work

-

best since the structured sessions all occurred in high retention pro-
jects and were cons1dered ‘to. be group. tutoring by many of the res-
E pondents. Findlngs with respect to group tutoring also ||lustrate the

importance of minority programs' In the high-retention projects,

students With a chOice of service providers were significantly more

: Iikely (X = 30 25 p < OOI) to use the services offered by the

' minority engineering project or__another minority project (e.g., ‘Equal

""" Op'portun’it_y"Prog'r_am)"," th’a'n‘jst’udents in other projects who. often_ used
 the services provided b~y-.the Un_ive'rsity, o_r_his/her department.




Personal Counsellng AIthough the prihary focus in t\h'is study _
‘was on- academlc servuces, attrltlon may occur because of non- academlc
problems or in- situations - that involve poor academlc performance
caused by personal problems "Thus, it is |mportant to note that o
'assessments of the quallty of personaI cbynsellng services are very
similar to those for group counsellng, which ls an |mportant academlc
service. Sp_ecnflcally, .L_students’ rate counseling servnces slgnlflcantly‘. '
higher: (t = 3.15, p& .0I) and are more Iik‘e[y. _(>'<.2 2 [1.4, p£.001) -
to'use the servioes offered°by the-MEP or EOP in high-r’etention.‘
projects than their counterparts |n other retentlon projects. ' :

Study Skl”S 4_, Students assessments of the quallty of study'
skills serwces d|d not dlffer on the basls of the type of . |nst|tut|on
'attended Ratmgs of study skllls servnces (|n both hlgh retent|on
/and other publlc unwersuty projects) were conslstently Iower than
‘those glven to other servnces Thus, it appears that study Skl”S F.

“serwces should be carefully,. monitored to ensiire that they are com-

e

parable in quality to other program services.

Study skllls assnstance usually emphasizes aII or some of the '
following activities: effective: listening;~time management; reading
quickly and ‘with comprehension; test taking; memorization and
concentratlon, effectlve wrltlng, and reductlon of test anxnety




_INDIIVIISIUAL RETENTION. PROJECTS
Tables 1 and 2 present summar|es of the retent|on rates for nine
of the eIeven projects funded in the current study. Whereas, only
two- of the funded pro;ect.s had 90 per cent freshman5 retention: prior
to .implementa'tion oflth'e' Retention Program, 1981-82 first-year reten-
tion exceeded 90 per cent in -four of the nine p"rojects whose data
permitted'mth.e calcu_!atiori of r_etention rates. Three other projects
4 reported substantial .impro:vement‘in their r‘etenltion..rates, while’tWo of
the projects reported retention rates 'that'di'd not differ from those of
the previous year. -Sinc‘e?so_me of the. projects.pro_vided.,_data only for
those students participating in the retention progr'am SAT Mathematics .
_- test scores were used as a bas|s for determ|n|ng whether the academlc
background of students in ‘the 1981-82 cohort differed from those in
_the prevuous year's cohort In only one case was therée a- questlon .
concerning . the representatlveness of the group served by the reten-.b
tion project. . This will, be d|scussed |n the section on |nd|v|dual
projects which foIIo\ws‘ It is noteWorthy that the retention projects
are be|ng cont|nued by ten of the eIeven eng|neer|ng colleges These
decisions were reportedly |anuenced by the success cited above and |
the fact 't_hat 1981 -82 mmorn%retentlon compared favorably W|th the... :

rates for non- m|nor|ty students\ln those instances where such data

were avallable The |nterventlon\strateg|es ‘and thelr effects on .

. retentlon in‘individual projects follow. \ )

_Kansas State UnlverS|ty (KSU)

Pr|or to |mplementat|on of a retent|on pro;ect Kansas State .

Umversuty englneerlng students rece|ved acade ic support serV|ces

*

primarily from theextens:y’e campus-wide Equal Opportunlty, Program'

"~ As noted in- the Methdology Sec'uon one project focus d
. exclusuvely on' upperclassmen L _
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A Summary of Interventron Mechamsms and Retention Results for NACME-Funded Progects '\ .

Progect Features’ Prror 198182 Retention 198,0.‘81 1981-82
Tnstitution to 198182, - Project Features Retention- - Retention .
| / . oo : . .
Kansas State Unw No Summer Program, No Mrnoraty‘ 1. Peer Tutor/Coun- 804 - 1%
. - Student Orientation; o Formal -~ selors fired
- Faculty Orfentation. Other 2. Study Center .
, Servrces//Provrded by EOP ~ Established . ﬁ
/A 3. Associate Direc-
P -~ tor Hived
Y A -4, Formal Interaction
) ‘//_ L Between Faculty &

Tutors Estabhshed

-

O Lamar Uiy, /Program fun by One Faculty 1. Study Center . 408 mo_
- ’ /mwmwmmmmm ~ Established - . s
/ the Academic Assistance. -. 2, Peer Tutors Hired -
/ Nonitoring Proiided Prrmarr- 3. Early-Warning o
/ol by One Instructor o Systen Developed
Northwestérn | Comprehenswe Sunmer Program, - Expanded Role for 92 Iy
Univepsity Early Warning; Minority Orien-  Student Organization '
tation; Faculty Involvement — in the Summer Progran .
in Program o and Support Services

(8. Tutoring) During
the Academrc Year

Purdue Univ.  Linited Services for Upper- 1. Peer Tutor/Counselors 8% 89%
| classmen_Provided by Individ- ired R
~ ual Departments, - . 2 Departmental Advrs
L -ing Supplemented

3. Study Skﬂ]s, "How to
| | | Succeed in Enganeerrng“
L 0 lourse Taught ineMew
' L . Program R '

. 3 ) , Tt
. ' . Lo
! o e Do
T ' . : , [
. il L
. e o)t ...‘.‘ s
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g;y_ﬂ',mmmmwm~[ lwwmmm 1mm' W&
c Institution- e to 1981 82 ProJecv Features Retent1on Retentvon

'fMMmMyCWWWEWMaV 1mmmmm:o%/m%v S

T-mmMCMﬁ - Director &5 Full-Tine - panded: to. Include” B

i . Staff Members {See: North ~Regularly- Adnitted e

_— 1.':iwe”‘t9")1‘forf359PV1CES) ° . Students:in’ Additwn T
g | to“EOP,Stvdents, L e

o 3 Faculty: aber - R

", Hired toDesign: lowrses, T

o Monitor Bhdvise. o o

DR TV 1 Range_o’i'uppo;"sérvvces »i'_‘7"
.. at’Berkeley r ‘(e,g.- | - Chpuna

;-'51. -92%  -.“-5 93%;.. |

LW :,FUJ Engineering?ProfessoN&eao‘_ 1 Devely
o ot hmherst Staff ided Tutore. Qo

o
L]

- U, of Texas - vatudent Organization Provided
b hustin :Tutoriog Other’ Servoces
e V_Avaﬂable Through EOP

Cloti - Services Previously Mo
, | ,r?vided Through 0P, -
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(EOP-‘) AIthough the D|rector of the Mlnorlty Englneermg Program .
(MEP) worked closely W|th adm|n|strators of the r_OP she aIso had .
responslblllty for the Women s Program and was therefore not in the -
v_best posntnon to ensure that servuces provuded by the EOP were |
always approprlate for engmeermg students
The retentlon project establlshed a Study Center wnth study

carrels and computer termmals in the englneerlng buuldmg, provnded

et

for an Assustant Dlrector, provlded a graduate student who mon|tored

the Study Center and provuded"‘ngounsellng and tutorlng services to

. the students and provuded tramlng for peer tutors

-

0

- \/v‘ule the retentlon rate d|d not |mprove and the number of
hours/week the Center is open should be mcreased, several posltlve
: mdlcators suggest that future retentlon may show the deslred |mprove- .

ment Among ‘the |nd|cators are '

- . /~.
1) As the beneflts of the program became more obvuous dur|ng

the course of the year, stronger students began to .
pa rtlclpate . .

r2) ‘Program |mprovements have been such that graduates are

' ©now expressing an_interest in staying on to. help with its
administration: and serV|ce dellvery whlle they pursue
graduate degrees. .

3) With the Study. Center and Peer Counselor system to" be

housed in expanded space provided by the College of Engi- -

'~neermg, visible support.mechanisms designed specifically -
. for engineering ‘students should enable the program to

"+ reach .more. students ‘and build a. cadre of- quallfled students
' who can provude asslstance to others o L

Y. i/

8" fAs this was. the f|rst year of a systematlc pror1ram effort the .
time ‘required, for dissemination of information about its existence . .
and overcoming skeptlclsm about its effectiveness suggest that
the 1982-83 results should be a better indicator of the.project ,
effectiveness. The Project has agreed to continue providing "
,data so that- NACME can r-ake th|s determlnatlon. :

43




- i.."4)"

‘conf|ned".to"m|nor|ty students (versus also be|ng ,
-_._responslble for the Women s Program) has been. hlred

Lamar L(nlverslty

Prlor to |mpIementat|on of the retent|on proJect, academ|c ass|st-‘
ance for mlnorlt '_"_-‘.engmeermg students was prowded pr|mar|ly by one :

m|nor|ty facu:Ity member on an |nd|vudual basls Because of the smal;

.JJ

""’rolled sev:"ral years ago,.th|s approach was

r'eason'abl'y

uccessfu_I,. s enroIIment grew, however, |t became cIear o

that |f more "han -

retent|on grant..':' ?The ";Study Center conta|ned a term|naI that

communlcated wntu_\th_e';Admlnlstratlons ce+tral processmg un|t of

,‘__

whlch the mlnorlty students had aImost echus|ve use dur|ng non- )
buslness hours - \ ( N

\

By establlshjng the Center |n cIose pI‘Olelty to the Dean of

Englneermg s Off'ce’b't was ass'-"'Ed °f h'sh V|s|b|I|tY,”often used by

students who had an hour between cIasses "“and maxnm|2ed the

- 'assistance provuded by the faculty member who couId then help a

’ students on a group, rather than an mdiwdual basls |n a sett|ng a-
few feet from h|s offlce The Center led to the formatlon of a number
of lnformal groups --' |ncIud|ng uppercIassmen who often were com-
muters and had d|ff|culty avalllng themselves of other group study

opportunlties on campus

The steps taken by the retentlon pro;ect.produced the largest :

’retent|on increase in the entire study. It appears, however, that the




. su p%rt s stem should become more mstntutlonallz...d and less depend-

the efforts of the one faculty member, should lnvolve a greaterl

percentage of tje mlnorlty student pOpulatlon |n order to strengthen |

the: peer-help poss )

.|l|t|es, should cons|der the advantages of a summer-

,Jorogram, since the maj r|ty of Lamar s students are from the sur- o

roundmg three county area ahd would not have to be provuded food S

\.

and houslng, wh|ch are tne most costly ltems in resudentlal summer o

programs Because of the posltlve perceptLons of mmorlty students

in the College of Engmeerm (where mmorlty retentlon rates now -

iv, "

‘exceed those of non m|nor|ty s. dents)

'faculty members would also seem’ to’ be- d€S|rable and readlly

achlevable objectlve S

Northwestern UanEI‘SltY

Northwestern used lts retentlon award to provnde members of .its

a

minority student engineering organlzatl n with expanded opportunltnes
for lnvolvement |n a Summer Brldge Programg as tutors, counselors,
etc, leen the mcreasmg responslblllty the group had assumed for

'provudlng academlc support sekr::ce ‘to minority engmeermg students,_“

it was felt that thls approach lght sérve as a good opportunlty to~

.-determme whether a school wnth a weII establlshed program and
excellent retentlon could contmue to provude good support services.on’
a more cost effectlve basns (i.e., by usmg ‘more peer help) and

contlnue to achleve excellent retentlon results

A Summer Brldge Program is a- session which is desngned to ‘
facilitate students’ transition from high school to college. These’
programs typically offer’ opportun|t|es for several of - the followmg
- activities: Tcmentatnon to. the. ‘campus,. the eng|neer|ng currlculum
and the engineering. professlon, dlagnostlc seryices; remedial
instruction; supplemental instruction; exposure to the mstruc-

an |ncreased role for other

tional pace, perﬁormance expectatlons and compet]tlon encountered o

in englneerlng—programs : : A




-

vData suggest (retentlon remalned above 9096) that a reduced role
" for the College of Englneerlng in. d|rect servnce del|very and an
"iexpanded role for-student organlzatlons may be poss|ble in’ well-
establ|shed programs Th|s statement is not to suggest that the
- College of Englneerlng or Unlverslty should/or has abd|cated t'
responslblllty lnstructlon |n the Summer Brldge Program contlnues”
' to be provnded by the faculty and the Assoclate Dean of - Englneerlng,
whlmself tutors the weakest students, thereby demonstratmg to all-

Mfaculty members that the success of all students is. a- major pr|or|ty

- Purdue Unlverslty'“ R

.J_,

The Freshman Englneerlng Department of Purdue Unlverslty

provndes cnmf_‘_' \henslve servuces to all freshman eng|neer|ng students .
The scope of~ Purdues freshman servnces |s usually found on|y |n

programs for students consldered to be 'dlsadvantaged consequently, .

- the services are effectu N to the ponn that no addltlonal servnces are

;requlred for mmorlty freshmen Beyond the freshman year, however,’ )
\

L eng|neer|ng students enter |nd|V|dual departments, e\g ’ Mechanlcal

* . Electrical Englneerlng, where student support |s cons|dered to be

: unevens | .
. in an effort.to ensur‘e"‘that '-minority" students‘ not.only achleved .
good grades, but also avo|ded course overloadlng and bypassmg of .'
the more d|ff|cult courses necessary for maklng progress toward
graduatlon,, Purdue proposed to operate the on|y program almed
excluslvely at uppeﬁmWhlle the retentlon of upperclassmen...
.lncreased 89 per cent from 82 per cent premously, other lndlcators
were: perhaps even more |mpress|ve By offerlng peer ass|stance and
a _study sk|||s/reor|entat|on course taught f|rst by an MEP staff membe{

/-
and then by an englneerlng facu|ty member, a greater number of

- students (relatlv_e toTcorrtrol -group—of
) : . ‘,._ o L ’ . . .

vt —who.—declfned——
7
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to partlclpate) made substantlal progress toward graduatlon '-- as’
: ‘ / .
opposed to pass|ng grades m nonessentlal courses -- ‘and more

/

students who weére: on probatlon were able to retur/n to good academlc".
standmg Whlle lt mlght be argued that a program for upperclassmen

sugqests a. contmuatlon of "hand holdlng,"’an alternatlve |nterpreta-

.

Va - .
tlon of thls sltuatlon is. that when there |s a systematlc commltment to

-

quallty educat|onal ervuces, m|nor|t|es need no speclal ass1stance, but

_when the quallty and extent of ervuce |s uneven, m|nor|t|es ‘may. be

"more greatly d|sadvantaged v'lf the latter mterpretatnon is . accepted

then the answer to the questlon when does the need for speclal heIp' ’

d|sappear?""s wher}/a cadre of people are avallable who have had
'
the advantage of/a pos|t|ve experlence that can be commun|cated to

those whn ‘oilow

1(7. :

Rensselaer/Polytechnlc [ nstltute (RPI)

4

P :
RPI has ‘a two-track"- project one for regularly admltted

. //" L.
mmorlty students and another for Equal Opportumty students 10

/Smce the summer sess|on offered for EOP. students had proven *to be-

' beneflclal "a, s|m|Iar experlence for regularly admntted students was

-0

funded as the major component of th'e retentlon project RPI s pre- .

vnously good retentlon rate (83 per cent) mcreased to 95 per cent _-

durlng : -\.» :

the perlod the - retentlon prOJect was - operatlve In addltlon to the

Summer Brldge program, a quarter t|me faculty member. was asslgned

to. engage in mformal advnsmg and to monltor student progress

10. EOP students are- those who, because of limited educatlonal '
experiences: and/or low. socioeconomic status, are likely to en-
.counter’ difficultyin achieving’ academic success. At RPI, ‘the °
..mean_SAT.-Mathematics:score ‘for: sentering EOP- students - was

approximately 100’ pomts below that of ‘reqularly admitted

m|nor|t|es and I75 ‘points i'below that of ‘non- mmoruty students




‘.approaches to fa'_|'I|tate',;‘

through hls peer network The.percelved sUccess of the retentlon'
_effort was such that RPI has cont|nued |ts operatlon wnth mdependent
fundlng th|s academlc year Among the reported beneflts were an’
-opportunlty for mlnorltles to take a reduced Ioad dur|ng the academlc
~year (when desplte reIat|ve|y h|gh aptltude scores, theyv are - -

R 2O

competmg W|th some of the best students in the country) an

-opportunlty for earIy dlagnoS|s of academlc weaknesses (e g ,

-;_physlcs) and the developm"t of course moduflcatlons and other

‘helr e||m|nat|on, and ‘an’ opportunlty for
students to develop a more |nt|mate knowledge of the opportunltres for .
.Iﬂleldua| group and student/faculty research in . advanced areas in ‘
which the Instltute speclallzes Thus the expeccatlon is that retent|on»
pro;ects at |nst1tuttons such as "RPI may |mprove the: quallty of t..e

graduate rather th_an |mprove the rate-of.graduatlon, which is: already.

Y

'qunte high.

Umve scg of Callfornla at Berkeu

Bnrkeleys retent|on pro;ect employed\.an MEP Coordmator to.l
max:mm_ the effectlveness of support servuces offered to engmeerlrg '
students by other campus programs des|gned to ass|st mlnorlty and }
disac! -.ntagedl students. The Coordlnator aIso was responsnble for'
ensuring that 'students '..were ‘aware of and ~ava|Ied -themselves of the
existtng ser\)ices The aIready h|gh retentlon /rate (|n excess of 90%)
drd not léave room for much lmprovement Yet, a smaII guln 'was
noted. | Thls ga|n occurred desplte the fact that the Coordlnator

\

was also lnvolved in generatlng research that demonstrated the ablllty_

x
\

of minority students entering with test scores below the newly-adopted
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“eut- -off - pomt for admlsslon to succeed m the Berkeley englneermg

- |

program,/ recrultlng a: 1982 83 class of over 100 mmorlty students, .

- .,

‘and planmng a study and approach to address the computer science
problems which . cont|nue to trouble mlnorlty students One of the ‘
keys to the .success of the Berkeley pro;ect is the structured study

enwronment and the hlgh percentage of students (94.7%) who particip-

‘ater

'Univ'ersityof Massachus‘etts'(U Mass') o CL '_ ol

U Mass.. sought to lmprove |ts retentlon by addlng a two-week summer;i‘»

sesslon and extra»cours -s‘esslons durlng the academlc year The

‘ MEP Dlrector and tvyo Ass|stant Dlrectors contlnued to’ be lnvolved in.

-

lnstructlon (e g , problem solvmg workshops) as weIl as project
admlnlstratlon Extra course sections are typlcally taught by the
reguIar mstructor who slmply condul:ts four class\ perlods, rather
' than the usual three, . for example

While it was unclear’ whether a two- week summer session -would
proV|de ample tlme to accompllsh the MEP's retentlon lmprovement

A

objectlves, the demonstratlon nature of thhe present study suggested '

that it was worthy of exammatlon Not only did the summer sesslon'
and the extra Sesslons“durlng the - academlc year foster |mproved

_retention at the Unlverslty of Massachusetts, but the fact' that
mlnorlty students entermg engmeermg are now better p,repared than
prevuously, means that a student who has mlssed some concepts in

h|s/her hlgh school stud|es or has an- unreal:stlcally posltlve academic
self- concept can be ass|sted dur|ng a short sesslon Whlle severe )
deflclencles cannot be remedled m.two weeks,. lndlv1dual polnts can be

clarlfled and the performance expectatlons, work load and level of

compe_tutlon made clear. _'Moreo\_/er “when _the person who is to teach

Ra)




the course ln the FalI semester starts h|s/her courserdu"ring ”the i_

two week summer sess|on, extra t|me is’ provnded for d|agnos|s of

students strengths and weaknesses and overcomlng the|r reluctancei,_'_ :

’

' to or reservatlons about seeklng help and asklng questlons P T
Because the project has not ex|sted in |ts present form for very

;;, long, a cadre of strong students who can commun|cate the |mportance'

- of tumellness, matur|ty, ‘etc , has yet to be developed Whether th|sj"~.

occurs wull depend |n Iarge measure on U Mass & ab|l|ty to |ncrease'“v
v ! - e

: the yleld of |ts mmorlty student recru|tment effort--a matter wh|ch is?'_ f
currentIY of great concern to the MEP staff o . - "‘;?'

' ._'Unlverslty of Texas at Austln

Texas used |ts retent|on funds to support a faculty retentlon

coordlnator and h|re a graduate student whose respons|b|l|t|es in- _'

cluded counsel|ng students exper|enc|ng academlc d|ff|culty and
'd|rect|ng those mduvnduals to the approprlate sources of heIp It also“‘.{
used. funds to attempt to determlne why students leave the program

and/or achueve poor grades Whlle the retent|on rate did’ not mcrease,’-lv

much was: 'earned about factors llkely to |nfluence |ts lmprovement
DE It became clear that |t |s necessary to* cooperate wuth the
‘_Admlsslons Off|ce m order to |dent|fy students prior. to
the|r arrlval on campus Early ‘|den-t|f|cat|o will allow the
project to make students aware of suppo:&ve services '
before they experlence academ|c d|ff|culty, o
2) Where: the suze of an lnstltutlon does not permit the per-
formance of . students in large cIasses taught outs|de of
. "the department to be readlly momtored tutorlng and

group study efforts can be organ|zed in such a way as




" —

' '-'.-the rouf*ne |nstruct|onal process,. S \

3). . _Because of the major serV|ce del|very responsnblllty that _/U"‘ ‘

; student organlzatlons are llkely to asSume in, englneerlng. |
. colleges wnth _l_arge mlnorlty enrollments, the gu|dance and_-__
d|rect|on recelved by such organlzatlons |s cr|t|cal and

o 4) B ln addltlon to utlllzmg the support mechanlsms offered by

-.-programs such asf_? :e EOP the MEP must make an’ aggres-

_'fslve effort to provnde retentlon servnces w en spec|ally-

J

targeted funds have been establ|shed to ass|st and |mprov

: the condltlon of mlnorltles\throughout the Unlverslty

\Unlverslty of Washmgton (U W. ) \
\\ The retentlon |mprovement mechanlsms |mplemented at U W

very s|m|lar to:. those descr|bed |n connectlon wnth U.. Mass

-

major dfference is that/rather than belng headed by an englne ring -

-

faculty member actlvely |nvolved |n day to day servuce del|very most_

of the: serv:ces are provnded by EOP faculty and MEP staff -'Also,

the summer program d|d not |nvolve part-clpatlon by the: enture mlnorlty
'freshman cIass, rather it was a Mlnorlty lntroductlon to Engmoermg
-(MlTE) 1 program whose partlclpants are llkely to be better/prepared
than the average mlnorlty freshman 1rrespect|ve of the summer

experlence Thus, s|nce data were reported only for the summer

{
n MITE is a two- week re\mdentlal program sporrsored on, 2-3 dozen
N engmeermg college campwses each summer by the Accreditation
Board for/Engineering-an Technology It can feature a variety
of activities. Typ|cal pa 'tlclpants are recommended by high
school personnel ' : S :

y . -




Moreover, the extremely posltlve

that exceeds 90%‘ "-'s ‘ commendable

mlnoruty a\l!/erage' suggeststhat, by worl(mg wuth an expanded group
S. and adoptmg some ftthe approaches developed by other

: exceHent

_of. studenl
: Iess well prepared students,

departments fori]“_use with _
' be ccompllshed

retentlon for all student
Callfornla State"Umversuty'at Los Angeles (CSULA) _
the year-round nature of the

Because'_of;,condltlons such as
Umve;snty, t.he large number of students who have famlly and other

responslbjlltles that requne that they drop out for a tnme but who,
. ultnma}ely, return and the tendency of students to change from full
to patt tlme status and vnce versa, |t was- not possuble to develop a

-

retentlon rate that would be comparable\to those for other mstltutlons
Yet, ,a number of valuable msughts car) be ga|ned from the retentlon :
l- that the schedulmg

' pro;ects experlence at CSULA Fn‘st/ |t is’ cIeaI
problems caused by students W o both work and commute are such

I
that the coordmatlon of any 'S pport servlces that are to be provlded
wull requlre the attentlon ‘of an |nd|vudual who has that task as hls/her
econd :by palrmg -a strong student wnth -

'

prlmary responsublllty
less able students, it is poss|ble to organ|ze the study group that
|

help the latter wuthout appearmg to penallze the former -- should -
pOSSlbly more

l resources .or other consuderatlons preclude other,
Th|rd because of their greater flexublllty and

.,
.
.
",

‘f’

| self-lr?/est
es for retentlon lmprovements in th|s kind (i. el, large numbers
lf for example,_ support .

o tudents who commute) of settmg
T R P I T E

‘desirable, op/tlons
members of student orgamzatlons may be the best




serv1ces should be prov1ded outslde the normal work week the -
student orgamzatlori should be better able to accompllsh the task As
noted in connectlon w:th the Unlverslcy of Texas the early i <{ent|flca-
_'tlon (and in thls case, the. t,rackmg) of students is essential if in-
) formatlon relative tothe: avallaballty of s'erv1ces is to be readily A

dlssemmated N . .

ANorth Carollna Agrlcultural & Techmcal Unlverslty (NC A&T)

North Carollna A&T sought to |mprove its retentlon by'
developing a computer assnsted mstructlon course for the large num-
ber of students requiring mathematncs enrlchment However, ‘since
\.hF Umverslty had no operatlve academlc actnon procedures, retentlon
flgures comparable to those of other mstltutlons could not be gener-.
ated Snte visits, however, revealed that the use of computer-
assisted mstructlon (CAI)- requlres' software that provides "students,
with more accurate mformatlon concernmg“ errors than - for example,
""one varlable has ‘the wrong sign." If students have computatnonal

weaknesses these must also be addressed ~or use of the termma! will

be a more frustratmg exper:ence than written . tests that can 1dent1fy o

whether the problem is being properly set up and other . errors in

logic. Also,_ by using the computer in. conjunctlon with a word

e

processor students could be given wrltten homework assignments that )

will give them practice in the areas where itis most needed.

e
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'\nclpal outcome measures By analyzmg,_f}_,‘

' student outcomes and he facto related to dlffereznces_

pa rent/communlty orgamzatlons

Fmdlngs lnvolvmg |nput (eg, " pre college experlences)v

varlables wull be presented flrst followed by those more closely related““f}

to students college experlences (e g hours/week devoted to study)

-

| Bo+h types, however, wnll be d|scussed in. terms of thelr appllcablllty

| to the actuvntles of both pre college and college programs

I Because of the relatively large ‘amount of tabular mformatuon,

only a summary table/(see Table 3) |s presented |n the body of the.‘

K

. reportv Tables s/howmg the actual dlstrlbutlons upon whlch analysesf_ff‘

‘were- based are reserved for |ncluS|on in’ ”l:he Appendlx, where they'f‘:'

. /

.'are presented in. the approxnmate order of thelr mentlon in the text .

Trad|t|or~al Predlctors S

LN

- - The exte[nt to whlch tradltlonal measures predlct the college

success of m|nor|ty students is often the subject of conslderable

il

‘debate.’ As a consequence, most college admlsslons offlcers employ

multiple measures'and then ‘make aliowances for factors such as .

c 12 See Method" sectuorL for a dlscusswn of the re.at onshlp of re'sh.--,
————man- grades to retent;on o

o R s




. B  3 BLE

. The Relatlonship Between ‘Individual Behav[qfﬁ, Characteristics and
Grade. Point Averages in All 1981-82 Technical, '
Courses for All. Retention Project Participants. ,
L 'CORRELATION WITH TECHNICAL ‘Course-L3
- GRADE__POINT AVERAGE :

-

- GHARACTERISTIC. ~ .

Maihematles'crédeé‘[hfﬁigh’Schodf' L . Jhuges
Exposure to Calculus In High Schooi . ‘ +055. . ’
—Sclance Grados—ta High-Schoot———— . 337
i " Numiber of COU}Sés lh High Séhoql..f" . o 126 :
~ Race/Ethnicity of- High School Attanded . .083 . \\\' o
-~ -Pre~Engineering’ Program Participation = . . T90%% a \:j"
Science Fair or Other Competition S g .033
‘High school Rank . * ~ - 7 s o L212e
SAT=Verbal Iasth5c0r9, :", r . L a0
SAT-Mathematics Test Score =~ S L2
ngogrhghlg‘cnaréc;érlsgiés. _ . CoL
Race (Black/Hispanic) - ‘__'- e T ""’- -,192* _ {'E
‘gércep;na|  o7 o : N T
“Appeal of beblem-sijing versus , . Do
- Other Aspects of Engincering . - - .u99#*.. _ i} N
Academic Seir-COnéqphs: S LI e R
" Accuracy. (based on Nigh School: Mathematics Grades) -~
of-Academic Self<Concept : S L3564
. -Accuracy (basea_on‘High'Schbbl-Science Crades) ' R
of Academic Seif-Concopt ' ' ? 227544
Student thavibrs_” fj - T L
v Frequency of A‘fend}hg Mectings of the Minority ~ c L
'\~ Student Organizatien = . A =o1b7 - T o
Level of Invoivement in the Minority Student .. ' e -
Engineering Organization  : L -.108 o I
-74-«»‘FrequencyfoF?G&ﬁfact‘ﬂfth'tﬁ&-M!norllyfff.-.~"j~ﬁ
' Engineering .frogram .. " S L 2lg* . .
T ET e e T - e
~Number of .‘fours/Week Spont Studying T T 23T '
Race of sphdyxPartncfs”fapoK}ley);: oo ;_'4' .273%
* pel .05 R R P
" p & .01 R T T
15/ Teéhniéal[Grndbqu ntiAverage represents the:average: grade
n for alIimathema;ics;;@hxs}qqlfsc[ence,and;englneerj091counses .
‘takén by a'givengsthdgntidurlng'the.1981=82~academle-yeara”‘-' .
> "No distinctldn«yaswmadaﬁbetyeen;nreepajculus,andqcalcnlus»..~
«grades,‘bht-lowécilevel_matnematlcsfcdursqs and science courses )
other. than chem{stry:andlphysics:were;nqg_lnctuded;jn,any : C
GPA computations: _SQQOtgeginﬂtieg?Me;hqd““seqtlonhﬁtechnlcal.
grades . had higher;correlafions with'en _retention-
ar e i1SC ;

o




recommendatlons and students extracurricular actnvntles The import-
I(.
ance of predlctmg success, however, is not l|m|ted to admissions

S~
declslons By |dent|fy|ng popul~t|ons that- are. at risk, speclal sup-
port services can be prowdea at an early pomt should such students

o

be admltted Unfortunately,__use of predlctlve indices in ‘r.hls manner

|s the exceptlon

Table 3 |nd|cates that some tradltlonal measures of students “
| academ:c ablllty are strongly related to successful completlon of tech-
n|cal courses by freshman mlnorlty engmeerlng students The hlgh-

est correlatlons are those between hlgh school grades in mathemat:cs
/ .and sclence courses and freshman performance The strength of

these relatlonshlps for englneerlng students lS not surprlsmg since

e ) A
b N

. many |nst|tut|ons have found that hngh school rar-k is the best pre-
) dlctor of success for alI freshmen leen the |mportance of mathe-
matics" and sclence in the study of englneerlng,one would expect that )
_ verbal measures and hlgh school rank --'that mcludes performance in
course° in- whlch verbal abnlnty is extremely |mportant -~ would be
less accurate predlctors :of s*uccess for englneerlng students than for
students enrolled in other currlcula As hypotheslzed hlgh school

rank is’a weaker--but Stl“ slgmflcant--predlctor of aoademic perform-

;‘_ance, wh|le SAT- Verbal test scores are. mlnlmally related . Students'

'SAT Mathematlcs test scores correlate ﬂgmflcantly wnth performance,
but produce lower coeffuclents than any ‘of the other | slgnlflcant pre— _ :
.dlctors ST ,: o SR -7’ s

The bqualxty of mstructlon in mlnorlty hlgh schools is, for a

. number of reasons often less adequate than comparable anstructlon in-

- non*mmorlty hngh schools ' Moreover, Mornmg et. al (1980) summar-

ize a numbe"of—studres—whtch—'ndfcate—that—the-dlspartty~|s particu-




-

Iarly‘a'cute in the areas of mathemat‘ics and science. In,light of the
above, it was hypothesized that students from minorityvh_‘i_gh schools.
-would -have weaker background_s‘/'and _theretore Would have lower grades
' inl'-their t‘chn’ica'l.courses- in college To the contrary, Table 2

|nd|cates that there was- no- slgnlflcant reIat|onsh|p between race/

grades AIthough students who attended predom|nantly white or-
ntegrated schools were slgnlflcantly more likely (p <. 05) to have
taken ca|cu|us in -high school, ma\ny students who ;attended m|nor|ty~
I.ngh schools were able to. suc(:eed u/ithout having that e)"(posure..

Their ability to do so_appears .to' be related to the fact that they are
significantly more Iikely (pz 401)4'to. have had the 'adt/antage-of‘

partuclpatung in a pre- engmeermg program--an experience whlch |s,

- itself, slgmflcantly (p £.01) related to s ccessful competltlon of

first- -year engmeermg currlcula--than thelr . € unterparts from non-

- v

" minority’ schools

—

. Because pre englneerlng programs are extremely d|verse, it was.
not pOSSIbIe m the context of this study to determln which ‘of the|r -
features ars respons|ble for the: reIat|onsh|p between ‘partumpatlon and
'college grades Several phenomena that well may be operatlng s|mul*\\
taneous_ly arer . : o o S

1)1 More encouragement by hlgh school teachers to prepare for

- and pursue engineering degrees.-- " The mteractlon between
’ pre- engmeermg program staffs and teachers |n the schools

attended by program students, could wel* be responslble for

the sugnfucuantly greater (p _<.05) encouragment.-(by




teachers) to pursue eng|neer|ng degrees, by students

attendmg m|nor|ty hlgh schools than those attendmg pre-
domlnately non- m:norlty hlgh schools 14 .
2) Revuews ,of fundamentals,‘- exposure to the engineering

- profession, exposure to students currentIy enroIIed

eng|neer|ng schools-- through program sponsored tr|ps--and

: ’che aevelopment of reallstlc perceptuons (see below) about
the college reasons why pre- engmeerlng part|c|pat|on may .
be related to college success Perhaps by: expandmg thelr:
operatlons to serve more m|nor|ty students attend|ng white |
h|gh schools--as suggested by: the flndlngs dlscussed above,
and placmg a greater emphas|s on academlc (versus motlva-
t|onal) actuvutles called for by many persons familiar wuth

: m_anI‘ltY._lSSueS,‘ pre-engl_neerlng_l programs become even "

more effective. ~ “

-

Demog raphlcs y

As reported both anecdotally and in numerous other stud|es of '

both mlnorlty st de t ', t ude'test scores and academic performance,_;

i

||n thgs study achleved s|gn|f|cantly (p(
15_ Whlle the dlffer-

bIack eng|neer| ng stu dents

—— 05) Iower grades than other mlnorlty students

- ence in other studies has usuaIIy been attrlbutable to the relatlvely

. poor perf_ormance of black maIes, that was,not the case in thls study.

14; lt is dlsturblng to note that m|nor|ty students attend|ng=pre- :
dominantly white schools: not only ‘report getting: significantly
less encouragement from teachers, but. also substantlally Iess

,.encouragement'from-'college recrulters S

15 . -Amer : ere not represented in suffucuent .numbers
in’ the" amplevto'aIIow‘_‘comparatlve anaIyses comparlsons lnvolved

R onIy_ lacks




Black males and females had similar test scores h|gh school grades
and college performance When &bmpared with Hlspamcs however,
blacks had substantlally lower (p ( 10) high school science grades
- and., SAT -mathematics test scores, as well as somewhat lower mathe-
‘matics grades. Thus, performance dlfferences appear to be prlmarlly

related to differences in h|gh school preparatlon

In light of the above-mentioned dlfierences on measures related
to college performance,.it is not ,surprising that.there would be
significant racia_l/ethnlc differences in the- technical grades earned by
Hispanics and blacks. Because of the persisten'ce of these racial/
. ethnic ~differences any.pre-lcollege study undertaken should' seek to
identify: pre- college and college programs that have achieved success
w:th bIack students whose scores on predictive mdlces are Iow and
for poorly prepared students, in general

Although sample snze was surh that there were no overall” gender
differences, Hlspamc females experlence the greatest difficulty of any
mmorlty sub- group ' This. fmdmg is supported by. anecdotal evidence,
and underScores the’ need for programs to be mmdful of cultural
factors in prov:dmg support services, Speclflcally, Program_ Dlrectors

-familiar w:th the problem indicate that they have begun to Seek the

cooperat|on of commumty orgamzatlons in_ an effort to communicate the

|mportance of faley support for thelr daughters -as well as sons

attendmg college. ‘ Program Directors also report worklng with pre-
college programs to address the problems of both academic and non-
academ|c attrltlon--especlally since the latter IS often an equally or

~ more substantial problem for the.Mex1caanmerlcan female'.




g Percegt"iari Lo '././ -

Because of concerns artuculated by numerous persons |nvolved in

var|ous aspects of the m|nor|ty eng|neer|ng effort questlonnalres and
7 .

S
interview prc;tocols used in- the present study |ncIuded several |tems
e
_des|gned Ao prowde mformatlon concernlng the. way in. which students'
/
perceptuons may mfluence the|r academlc performance or behavuors

//r/elated to academ|c performance Analyses of perceptuaI data re- -

veaIed a number of slgmfuca t'reIat|onsh|ps that are d|scussed below

The most hlghly_i slgnlficant correlatlon |nvoIved students pr|- ‘

mary reasons for decldlng to study englneerlng The strong reIat|on-'
- sh:p between the appeaI of problem soIvung and students subsequent
success in technlcal courses"suggests that current career awareness /

_and~“ mqrultlng approaches and materuals must emphaslze the |mport- '

‘.ance ot and r|gor assoc|ated wnth thls aspect of eng|neer|ng The
Vmessage that eng|neer|ng offers f|nanc|al rewards and a good back-.'."l
' ground for careers |n busuness and other professlons |s an attract|ve
'lncentlve, but W|thout a s|muItaneous emphas|s on the effort requlred

to succeed may serve to attract students W|th I|ttle W|II|ngness to _

i

devote the t|me to study and the |nterest |n probIem soIvung generaIIy
requ|red for successfuI completlon of an eng|neer|ng program '

Many stud|es of manI‘ltY student ach|evement mcludmg the .

’ Commlttee on Mlnorltles |n Eng|neer|ng s (1977) report on progress of
..~ the nat|onal effort have c|ted negatlve academ|c seIf concepts as a
factor reIated to the poor performance of msnorltles “In the absence
Cof mformatucn suggest|ng that th|s phenomenon does not appIy to
mlnorlty eng|neer|ng students, data comp|Ied |n the present study

mlght have been |nterpreted in a slrmlar manner. The s|gn|f|cant

—“‘—relatlonsth.—betweenfpercewed—abHuy—-and—academ;c,—per:fo::mance_-_

.f.
4%,

S S




mducated on Table 3 lS, in fact partially, the result of students

' percelvmg themselves as’ Weak and subsequently performmg poorly
Further analyses of - the above -mentioned data, however, reveal

that the accuracy or unﬂderassessment of ones perceptlons are the

factors that correlate. most hlghly ‘with successful performance Most

students who see themselves as below average. have high school

.mathematlcs and scuence grades that are .-conslstent-wuth those per-
’.ceptlons and as a result dont perform well. - On the other hand
' those students whose hugh school backgrounds suggest that they
accurately. peI‘CEIVe themselves as. "Better than Average or "Average
expernence conssderable success as do those who perceive: tnemselyes
. as "Average , ‘but who have, in fact, performed well in high school
Students who exper'lence the greatest d|ff|culty are those w~th
|nflated academuc self concepts Because they see themselves as Jriore
competent than they really are, they are consuderably less likely to -

use the services of the mmorlty engmeerlng program or -devote an

adequate amount of t|me to study Dlscusslons wuth

.udents, faculty,
: Project Dlrectors and others suggest ‘that th|s p‘enomenon is largely
due-.to stu_dents mcreased exposure to technlcal courses |n hlgh
school and other experlences that suggest their competence Since

mflated self concepts often result in early fallures, _many studerlts_——

et

seem to then experuence a total loss of confldence or ratlonallze thelr

deflclencles by blammg oth. s. Thls flndlng poses one of the most :

' success of mlnorlty englneermg students and

| ser|ous challenges to t
a ser|ous dllemma 'for the staff of support programs The questlon
. that must be ¢ solved is. how one bu|lds a students confldence, whlle

'encouragl a proper perspectlve on the Competltlon, strlngent per-'

b

iice; - expectatlons and rapld pace that characterlze engmeermg

leges today . o
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STUDENT BEHAVIORS S .\

Usmg the Services Provnded By the Minority Engmeerlng PrOJect

A
In addition to their maln effects, students’ academlc backgrounds,»

- demographac characterlstlcs and perceptlons also fbnctlon as medlatlng

" variables" (i.e., they |nf|uence behavnors wh:ch, |n/turn, are related

to academic performance) Thls phenomenon is best demonstrated by -

the 'analyses of students mteract:ons w:th the mmor:ty englneermg
project: As |nd|cated m Table 3 there is a slgnlflcant reIatlonshlp :
between the frequency of students contacts wuth he program and |
" their academic. performance (p< 05) Undoubtedl»y,t\the reIatlonshlp
between program contact and performance is, in part, a_ functlon of
the academ:c and non- academnc suppo t provnded by the projects .In.' '
addltlon, however, frequent project users. had slgmflcantly hlgher '
,h:gh school mathematlcs Wgrade'. substantlally hlgher splence grades"
and more accurate perceptlons of thelr academlc ab|||ty .- aII charac-‘
teristic -of students thh better college performance

The above fmdlngs suggest that . projects must ‘."assess th'e
serv:ces they prov:de to ensure that they do, in fact provude hlgh

qual:ty ass:stance, shouId strlve ‘to -convince pre- coIIege directors and :

parents to encourage students to avall themselves of the mmorlty

engineering project once they en,roll_ in coIIege; must poxqt_ out -~
through the- use'of supportive data--’to students inv'. orienta}tion, the
|mportance -of . usmg the mmorlty project should work to ensure that
students understand the coIIege envnronment suff|c|entiy to\de\felop
._reallstlc percept|ons of the|r ablllty, -and make certain that cdeammg,

|_.e.,-fpcus_mg on the ' best and. the brightest," does not umntentlon~ '

ally become a.basis for service'delivery._

e
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Hours/Week Devoted to. Study

Table 2 lndlcates a s1gn|f1cant relatlonshlp between the amount of
tlme devoted to study and students technlcal grades This findjng is
not surprlsmg and is conslstent. with the‘programmatic findinlg that-
"three of the four public institutions in which- retention was exemplary .

or considerably improved had extra courses and/or study sessions,

whlle none of ‘the others (publlc) had them The finding is also
conslstent wuth faculty members perceptlons that students, |rrespec-
Ttive of race, are unaware of* the amount ‘of tlme requ1red for success
_in the study of en gmeerlng | . Itois somewhat dlsappomtmg to note'
that, often, students fall to internalize and/or mlnorlty projects fall
to: communlcate the |mportance of long hours of study The ex1stence
of elther (or both) phenomenon(a) is suggested by students’ questlon-
‘la:re responses Analysls of thelr responses |nd|cate that 67 8 per
cent of students respondmg to the entry Student Questlonnalre ex-
pected to studv less than’ the typlcally artlculated minimum of two
hours for- each hour of class, and 72 8 per cent of those T spondlng_l
to the questlon of how much they actually studled stated that it was,
1ndeed - less than two hours per class It was mterestmg to note
th“’at the number of hours studled was unrelated to number of hours

worked thus, |t appears that the issue is one of tlme management

-and dlsclplme, rather than lnsufflclent tlme for study due to the

confllcts posed by workmg __,-7-_

Attendlng Meetlngs of and Degree of/lnvolvement in the Mmorlty

Student Englneerlng Organlzatlon . ﬁ. Lo

#4

Student performance was not slgn f|cantly related to the fre-

quency w1th wmch students ',' atte'nded meetlngs of the student organ-




ization. There was also no slgnlflcant relatlonshlp between level of

‘ |nvolvement in the organlzatlon and performance ln both |nstances,

however, those wnth "llttle" or "no"' responses had somewhat hlgher

\ -

grades. On ‘the other hand, vthos'e who' were infrequently or never

" actively involved 'h_a.d—'s'ignificantly higheréAT-Mathematics scores and

those who mfrequently or never attended had substantlally better

scores. Thus ‘ lt appears that the potentlally posltlve effects of

_student organlzat[ons are often negated by thelr mablllty to attract .

the better student The cooperatlon of orgamzatlonal Ieaders and

- MEP Dlrectors ls essentaal af the students are to have the beneflt of o

the studert organlzatnon as. an addltlonal resource

‘Study Patterns - S

There were no s|gmf1cant overall relatlonshlps between patterns of -
group and |nd|vidua| study This is probably due to the over-
whelmlng tendency of respondents to study wath non m|nor|ty
students as well as other mlnorsty students ' Secondary analyses dld
however, reveal that there was a slgnlflcant (p < 05) negat|ve
relatlonshlp between black students grades and the extent to whlch

they studled wuth non mmorlty students Prevuously d|scussed data

lnd|cated that ‘minority student‘s often suffer from |nflated academlc

-self concepts, do not devote adequate tlme to study and may have

" had llttle prevnous exposure to non- m|nor|ty students m h|gh school

- Thus, |t is not surpr|s|ng that 'rhere would be |nstances in whlch

non- mlnor|ty students who mlght be less fam|l|ar WIth the above- ;

','mentloned behavlor than another mmornty, would probably not mteract

“in the study group m ways that would be advantageous to the mmorlty_

® ‘

_student lt may be as s|mple as ones behavnor not flttlng the .esta-

.

E .bl|shed level of expectatlons one establlshes for a study partner

: Pro;ectsy Imus_t;-a_d“

sszﬁfthls problem as part of the|r overall effort to




develop accurate perceptlons and behavaors among thelr students.
This is eSpeclalIy true in those mstances in which the relatlvely smaII
size of the mlnorlty englneerlng populatlon makes it |mperat|ve that

one learn to lnteract with non- mlnorlty students in study groups

-
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- RECOMMENDATIONS

Av number of the 'findings‘ prese'rzted' in this report have impfica-

tions for the way in whlch MEPs are oparated and retentlon strategles

. are |mp|emented The recommendatlons ,aresented below are: based on

- these flndmgs and offer gu|de||nes that chose concerned with both

college and pre-college programs may wnsh to consider.

m

Desplte the worsenmg flscal s1tuatlon in’ many mstltutlons of -

'-:hlgher educatlon, m|no1 |ty eng|neer|ng programs must be main-

tamed because of evndence that they are probably best equlpped '
A

: to provnde mmorlty students with hlgh quahty service. In thls

connectlon, \he dlsparlty between thL amount of avallable scholar-'

~ ship and programmatlc funds must be addressed since data

@

@)

'suggest that wnthout a support program even very quallfled

students may becomeacademlc casualtles unnecessarlly.

-

anrIyide'ntifit:ation:»of minority students "'rnustoCcur’ifa g'réateé”l

)

'portlon of them are: to be served by the MEP and if that mter- :

ventlon is to occur prior to the onset of academlc problems 'By ;

_ » _
establlshmg cooperatlve relatlonshlps wnth the - Admlsslons off!ces,z'
' the MEP should be able to initiate contact with mlnorlty students

-m suff:cnent time to. estabhsh a mechanlsm for earIy warnmg

whlch |s one of the features characterlzmg effectlve comprehen-

sive programs.

.Just as there |s a- need for lnteractlon between the MEP and

'.'_"Unlversltyr~off|ces thene must aIso be |nteract|on between the

Program_and the'. ’-fac_ulty community. Th:s‘ qnter]actlon will




facilitate'early monitoring and-'warnings regarding student per-
formance It will- also ensure that the program staff is aware of
changmg s:tuatlons and has support for |ts responses to’ tl~ose

changes’ (e.g., mcreased admlsslon ,requlrements).

(4) Summer programs should b"_e “held even if they'ar_e as short as

two weeks’;(in' those"ins't'ances’ where students may have ‘'good

preparatlon but possess gaps mlcertam areas or attltudes/
perceptlons that are Ilkely--based on past assessments--to pase
d|ff|cult|es |f not resolved) Because one. of the major deterrents
to the establlshment of summer programs is the cost associated
wuth them, schools and fundmg ‘sources should reconslder those
policies that do not permit students ‘,.to use the|r financial aid for
summer‘ study.. | |
(5) Structured extra sessnons whether they mvolve startmg a
course a few weeks before students wouId normally begm (thus
creatmg, for example, a twere week VS. ten week term) or an |
 extra sess|on on a weekly bas|s apoear to- be one of the most
‘effectlve approaches to |mprovmg~~-retentlon vThese sess:ons

N should be heId in connectlon wuth spec|f|c courses ana, when

AV

\\. poss|ble, taught by the mstructor, so that thelr |mportance |s

" not lost on the student whose mclmatlon |s--g|ven a cho|ce—-

often to not devote adequate time to- study ;

(6) Study sk|lls courses are one of the most des|red but Ieast

effectlvely de||Vered Thus, the

servnces cu rrently provnded

[

servuce must "b’ made more-"'-readlly avallable and must ‘be care---—-—-




() 'Projects--;must assess the servnces they p*ov;de to ensure that

, they, in fact do, provude quallty asslstance, strlve to convmce .

°

pre-college program dlrectors and parents to encou rage all ..

1
.

students to avall themselves of the mlnorlty englneermg program? )

. once - they enroll in college,, polnt out--through the use of

(-3

- I

supportmg data--to students in orlentat|on sesswnt, the |mpor- :

tance of usmg *the mlnorlty program, work*to—ensure-—that——stu-——

dents understand the college envnronment suff|c|ently to deVeIop w0

-

;reallstlc perceptlons of thelr ablllty,- arud make certam that

" creamlng,' i e., focusmg on the "best and the brlghtest » does,,:'f

]

'not unlntentlonally become a bas|s for servnce dellyery

(8 -

",

(9)- As studues such as thls begln to speclfy the types‘_of program “

and- actuvntles that can fac|l|tate retentlore,;support s-h'ould

'targetted for .those |nst|tut|ons WhOSr. conmltment and approach

S P —— _._.‘

Ao offer a reasonable opportumty for success informatlo.n "regardlng':'

v

the avallablllty of . servaces “and the |mportance of those servu:es ‘

vd_,

- to retentlon, should be made part of every Eunder s, counselor .s,'::-'

. student s and parent s program seIectlon c‘)eckllst

Ty




' (10)

o

Career awareness materials and - recruiting approaches must

stress the importance of hard work and problem soIvung ability if V, .

- one hopes to succeed in englneering Approaches that emphaslze _

financial gains and fail to emphasize the Ievel of effort requlred

to succeed in engineerlng often contribute to misperceptions on

‘the part of s% tudents who have not worked' hard in high school,"-

and’ have dorie Ilttle to understand or meet the challenge they

-

"', will. face as freshman. engineering students. - These materlals and

a'pp'roaches should also note the overall effectiveness of minority

,engineering progtams. and encourage students, parents, coun-"'

o [

. selors and others to consuder the strength of . specific programs- ’

(1)

along wuth other criteria used to select"a specific engineering

a

college.

-

Despite the pr'edictive ability of several of the traditional mea-
sures--particularly if used in conjunction wuth one anotber--other

consideratlons that are shown to be related to success. (e g , .'

participation in a pre- engineering program,.accurate academic

- self-concepts) should be examined within individual institutions to

., determine their ability to 'enhance the admissions ‘and placement

'(12)

processes--especially for marginal students.
- \

College recruiters must™visit non-minority high schools ‘and

encodurage minority students attending those schools .to consider’

- enrolling in an engineering program. This activity is particularly

)
-



"-A"umportant because of the preparation stud/ents tend to receive/ at':"
b 7

"'.those schools "('e g ’ four years of math) and the relatlve "lack_r‘

(13)

hugh ?Ch."»."'? - .

(14):

g neerlng career

-of encouragement they recelve from teachers to pursue an' eng|-

AR SN

Pre- englneerlng programs becaus'e‘ of their demonstra ed- effec-

tlveness |n |mprovung.-.retentton, should expand the|r focus to '

PR
‘|nclude more students from /lntegrated and predomlnantly w\hlte

A study of pre englneerlng/ program elements should be conducted
to determlne how d|fferen/z actuvutles s rvnce dell/very agents and""'
program demographlcs dlfferentlalI\ affect different typ°s of

students Thus study houId be sumnlar to the one descr|bed

'_ herenn and should follov(ostudents through thelmshman year in |

: enguneerung school as welI as track heur progress m “high -

schooI (for- those stude ts enterlng the program .at the lower
n

Sh s :
grade levels). g T . / ’
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