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-Engineering.instruction is exaained_ as _revealed in__
study of science education-at two-year collges which-involved a
review of the literature, an analysis of the'catalogs and class
schedules of 175 institution's, and a.survey of 144 engineering
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instructional Fractices, and student and faculty characteristics.
Pi idings trcrithe--ce-te-log--end--sched--tvle analysis -esanted----ZL
for eight disciplinary areas: (11 genellal-bngineering; (2)
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electrical technologyl- (5) materials technology: (6) mechanical
effilin-eering:-171 tn-dustrtzl-engineertmgr-and (131-aerona-mtica-11-7-
automotive, and combustion technology. This analysis focuses on
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intended_ausliencel and_differences_between public and private
' colleges...Next, the report discusses course enrollment and-completion

rates and examinee several areas related to instructional practices, =°
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improvement.. A bibliography and the questionnaire are app4nded.
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CIENCEEDUCATIONAN EGES: ENGINE

Two-year colleges enroll one-third of all students in higher educa-

tion--more than four million people. According to mpstirecent figures,

40 percent of all first-time, full -time, students attend these institutions.
.

When part-time students and students enrolling in the two-year college

concurrently with or subsequent to their enrolling in a senior institution

are taken into account, the number of first-year students takingtwo-yeai7

College courset.approximates two-thiAlkof all freshmen.

In response to its open-door policy, an extremely diverse student

,population attends the communAy'collegeonrolling in a wide range of

---..7courses an0-programs-(transferoccupational,,,remedial,- doilkunilyervice,

and terminal degree).- This size and diversity have implications for

engineering education, for'structuring 1 engineering curriculum, and

entfngtengineering=material-te-studentS----

This monograph, as part of a National Science Foundation (NSF)

-sponSored-Study of Science Education-in-America's community ,-junior,. and-

technical colleges, explores engineering education. The study, conducted

-by-the-tenter-for-the -Study-of-Community-Collegesi-was -designed-to-

provide a comprehensive picture of science curriculum and instruction.

A literature-review-of-the most important studies of- two-y ar_colleges

ci-ence--educet4-on--was-condueted-to-determtme--what-=was-a-lre 4

About-curriculum and instruction in the sciences. Curriculum data

e.g., programs, course offerings,.and prerequisites) from the 1977-1978

academic year were gatheredi_frop the catalogs.aridclasi sCiiiiiules& -a

repreSeptitfvenatioaT sample of 1.75 -colleges. A random sample of

science-instri5tors1n th% 175 callegwere surveyed to determine

itistructional practices and to obtain some information on the science'
.

.

_faculti:This_informationwai. collected to ,serve aSa-baseS:for

investlgating(the developing trends.fn -science education and to doCument

the current college efforts ih various fields of stddy;

This monograph begins with a look at engineering curriculum followed
4

by examinationsorinstruCtionalpractices and by a discussion of the

acuity. Retkmmendations--for-strengthening4ngineer4ng-education-ar________-__

reported in the.finhl'Section.-

T
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ng

/college of. the 1970s must be taken into account when considerin
. ,

status of engineering education VI that cnstitution._ The first o

`ciracteristics. concerns the multiple missions o the commiria
.

.offers programs for transfer students in different iiyajor fields

1/OA-transfer st.iideraf. desiring-aFgeneril educiition; stu4eirotii

b.

entry

.....=.

ibnal and te(hftical programs; ,e llucational1y. Hunderpreparedu students'
, -

_needing rededial _cours required for ent into e college's transfe

or 'occupational prog ams;-and non - degree ented students desiring
,

'-cu_ rtural, receeati nal, and communi inte st courses;

A second distinguishing characteristic of4tcommunit;y college ish.
.

,

he, massive transformation in the composition of -its student: body that
_

as--occtirredin-L-recntyears.--L-To-4.1justrAte, the perc re_dAge___of_t30-year,

college students enrolled in occupational p.1rograms increased from 13

percent in 1965 to approximately 30 percegli nt in. 1970, ark then to nearly



pe ent_in__19_75(AACJC,1976). In

onal enrollment trends in the

noted that "it is- riot unusual to f'nd

whey eoccupational enrollments exceed-

a_ recently completed ei4 *of,

twotYear _col legei-Aombardi (3978)

colleges, even entire state systems,

transfer enroliMentsup(p.

Th'. number of students 'par icipating in non-credit courses or

programs 1-1 increased over 100 pe.rcemt.in one year (1.5 million in 1975

to 3.2 milli& in 1976) The importance of the---phenomenal growth of

continuing education enrollmency in the community college curriculum,

-becomes evident in the firklingsaf _iii.1976 there, Were nearly 4,7tian-

students participating n non-credit courses as there were in credit
courses (Lombardi, 197

Another major cha -e that has -now occurred in the two-year college

concerns the-composition of the student population itself. -In theTl
.

I __

decade there have been substantial intreases in the'percentage of com7

lege-st ts-L-who

Eategories: over 25 gears of age; women students returni=ng after' a.

proliSnged -absence; senioi. citizens;_pactItilre 6tudonts. Traciitional-
dlitime -students entering the community college just. after_ completing

igh-school account for only about 20 percent of the enrol lments

institution.
.

-A third distingdishing characteristic Of Abe community col lege.

he communit9,college curriculum cannot accurately be viewed in

classicalltermp; it is not d coherent integrated sequence of codrses and
experiences.. In f'a'ct, regardless of how the programs are designed, Alley

are not sequential:at all for most of the students who enroll in them,',

A-sizeable majority of stilt, do not complete planned programs--

acationali tr6sfer, academic major, p anythingelse. They drop in

__and o t. _ changing mOors: beginning Pkograms, without completing them,

using the Inst4tutfon as an ever present resource (Cohen, 1979).

Designing.an engineering curriculum to meet the diversity of s

talaits and objectives presints the following dilemmas. Should the

cur offeringsserve the:Sucational needs of the transfer student?

e/
4

went

-_he oceupetioralstudent?--The general-education.--student,?_Or_a_n_three_,____
so.

grou s. Should separate in -oductory courses be offer4d to meet -the r.

unique #eeds of eheh,group or should one course be genre' toward'satq
.

! I *



#.
in general education objeFtives? Should the:courses be as demandin

_ as tbote-fouhd,in the transfer institution Or-should-they-be adjustdd.to

the less academically inclined? The wAyi'in which these'questions are

answered have an fmportantbearing on the number oi--stgelits in each of

thy, various educatfonal objectivefabilt exty groups-posed-to,engineering
- ,

.
.

education.
=

THE LITERATURE .

i" SOURCE OF LITERATURE ON ENGINEERING TECHNOLOGY EDUCATION

e sou es o j era u e on engineer n e ucation e primari y

the U.S.; Office, of Education, the-U-S--Department. ofiLabor, masters'
theses and,dOctoral disserdrtations, and descrtptiye,reports f in

_ _

vidual instituXionPibeI, 1972). The Jaabary'1972,- November 196 and
-..

Amtch-Kay--is'sw4rom-1975-thro 1 sues-of- i nee-i

are dAoteitoengineering technology./

n1970 the Arierican- Society for Engineerig Educa ASEE, 1972)

-conducted ,a study desivied'to-inventory thecurrent,nat onal'effort irk

iprograms-of'two to four.years.duration-in ing,ineeri chnol-pgy-educatio

assess the strengths and weaknesses of current educa ioAal fitactices in

:_thii_doMain and suggest further _efforts in this area- _Major findings_

y of engine,elo
the United States are reported in the January 1972 issue 6f kngineerin

Education (Defore, 1972). Papers and researih reports which were

originally prepared as background information for the Advisory C

of the EngineeringoTechnology Education Study is alb o available (Defore,

1971) Thee- papers`irr this collection-provideinformation in the-following

-areasc"charatteris ics of associate,degree engineering technology

_programs; _examples of cu9riculum guides for associate degree engineering

technology programs; topics covered in mathematicsSand physical science

courses that are part of the associate - degree kgineering technology

CurricultM; accreditation of engine ring technology curriculum ;;

characteristics of student and fa lty in associate degree engineering

technology-progranai-certi flication-of-enjineering-tethnic4ans;-and-a

study of associate degree engineering. graduates on the job.



,__

Assile n E r _Flincation_includEs_a direc7_

of engineering techipTo prodramsAcc ilredited l the Engjpeers'
..

. ,-
Council for Professional Development. Bibliaraphies.of vocational/

-: _teChhical literatbre,(Adams,- 1972; EUsworthi::1975;_:ibel,:1972t

`,Magisos & Stakelon, 1975; Williams, 1973)prciVide-dpod sources for

-engineering technology material, although Fibe l notes \a paucity of

research on the relationship between curriculum and s udents' on-the-job

performance and advancement. Williams provides a Co rehensive overview

of studies on curriculum and instructional innova ion n electrical-
,

electronics. - A Wide range of reports, pamphletsl_repr nts% and books on

engineering and' engineering technologyJedecation can be obtained from

the Publications Office of the Accreditation Board for ngineering and

Technology in New York. Prior to 1980, this organizatio was called the

Engineers' Council for Professional Development.

RESEARCH IN ENGINEERING TECHNOLOGY EDUCATION: AN OkTRVIEW

Recent research in eniineeri.ng technology education focuses on five

areascurriculurn, articulation, recruitment of students, nstructiona'

practices, and student and faculty characteristics. Representative

studies in each of 'these areas'will-be-cited,-

Education (ASEE, 1972) the essential content of engineering technology

-curriculum must be mathematics, basic science, technical- science, a

technIcal'sPecialty, and technical skills related-to a particular area

of engineering practice (p. 22): The components and time allocations
2

recommended by ASEE fora two-9ea 'as-Ski-Ate .degreeprograM -in-engineering

technology'areMsted below:

_Technical_Studiel about one ear includes_courses...in,the.

.major technics specia ties,
technical sciences.

ed technical studies, and the

Basic Science Studies (about 1/2 ea
mathematics, applied mathematics, ani the physical sciences.

-This-includes-courseslft

Nobtachnical_Studieslabout1/1 ear --This include courses'

in- communications English composition, speech, report writing_
humanities, social. studies, and other life oriented subje.ct matter.



_s-ca includeticours
satisfy spedil institutional purposes._

The toil amount of time needed to comp

should be two years (60 semester hours

Also included in the fina report of theASEE-sponsored Engi neeri iii

Technology. Education-Study is ,a list of desirable character -istic of

associate degree engineering techhology cUrricula. Among the recommend

tions listed were that community colleges should provide substantial

numbers of graduates in engineering tethnology who will transfer to,BA

ete courses in all four categories

programs at the junior-year level;oach specialized technology_program

e.g., civil engineering technology, chemical engineering technology,

'electrical-technology) should produce between 20 to 30-graduates annually;

and engineering technology programs at the associate degree level should

be undertaken only by those colleges that can support advanced production-

--type-Taboratories and a credentia ed fact' =most -=i s-,- eir

requirements codld.only be met by colleges with large enrollments.

Several studies focus on developing. and/or describing the curriculum

in a particular area -of engineering technology. Hull (1979) reports on

-a-U:S-.--Offite-ofTEducatien-projett7that-waS-desIgned-tO-deVelog-arid-teslir

a curriculum' for-training-energy-conservation-and-use technicians- (ECUT),

In an effort to developran ICU program-that 'would 'satisfy-the needs of

-----tnttctrtryv-tatt-t-n-a-Vay-tharV-a-s-ye-adllyrab-teTbrsohatil-s-;-tt
five stepsweri-taken:- (1) a needs. assessment, was7tonducted; (2) an.

occupati ©nil analysis was made and tie results of this analysis was used

to design the Curriculum; (3) instructional materials were deVeloped and

.pilot tested; (4)___tbe.currictilum and_ instructional materials were field

tested and revised; and (5)- resiiits oftheproject-we disseminated to

schools and employers.- This model provedlto_he_a_very. effective method

of-developing-curriculum.

A. description of the Science and Engineering Technician (S.E.T.Y

curriculum leading to an associate degree is provided by Wolf, Aldridge, .

andilowent(1980),_The SET-curriculum is intended to be interdisciplinary

with-abalanced,offering,Of chemistry, physics, mathematics, sechanica

tethrrolegk-and -elettfOnits7t-echnologv--Among-tbe-clainis-tzdvanced-In

sypport -of the SAprogram is that it can appeal to non- traditional

students, it-leads to -employment at the associate degree level, and



continue

An importaht problem identi ied in the literlture is the lack _of

-consi ency and uniformityamong certain engineering-technology programs

and coursed bearing common titles. Schon apd.Anderson (1977) found that

there was a.lack of unffeireity among tie-California community colleges"

-in their engineering technology and industriai'technalogy programs.

Although programs in each of these areas shared the same name, they

differed in curriculum content and riNs. Several problems that resulted

from these iriconsiencies identified by Schon and Anderson are liited

below.

Articulation between community Colleges-and baccalaureate
programs tad to be dealt with individUAlly be0ause uniform
articulation-policies could not be established Employers of
technicians could not adequately identify qualifications of
graduates baecton curriculum titles. Many companies there,
fore adopted'-the policy of out-of-state recruiting rather than

-.uncertain about the occupational goal and qualifications for
employment a.curriculum might provide. Matriculation among
thecommunitY colleges and various programs bearing common-
titles was an uncertain hazard (p. 763).

To-address-these-problems, a-statewide -study-of engineering-and--

occupational technology program was conducted. The findings of this

study were used-to-develop a recommended curriculum for -engineering--

technelogyandi-ndustri-alte-chhe _y. dab. utliftes- of t er- co-_

mended curricula along with selected.examples of topics of study are

provided by Schon and Anderson (1977).

A topic that is receiving an increasing amount of attention in the

engineering education literature is interdisciplinary courses. Based on

his review of recent research in engineering education LeBold (1980)'

observed that:

_The_increasing_complexity of technical problems and their.. .

impact on society has resulted in rapid increases and
proliferation of interdisciplinary courses and research
efforts. At the undergraduate level, society problems have
been emphasized, usually with team taught courses using
faculty from engineering, management, social sciences,
humanities,- and ftne

hile there are many examples and discussion- interdisciplinary

engineering courses in the literature (Cook, 1974; -Goodwin & LeBold,

1975; Grayander,. 1976; -.Hankins, 1977; Kent, 1978, Lawless & Rid, 1977),



very little of this literature is Ocused on interdisciplinary courses

in community colleges.

An interesting'approach of integrating .ehgineering technology into

required Edglish courses is described by Katz (1980). At Ward Technical .

c.
College 'students are required to take two courseswin English.1 The first

course emphasizes expository, writing In additfon'to the essay and short

story.- The second c concentrates on technica0 writing plus a study

of the novel and The technical research paper is a major part of

this second course, which is offered In Ue.fourth semester of the

two-year engineering technology-program.. This requirementof.'having

students in engineering tichnol6gy programS write a comPrehensive research

paper has,redeived favorable evaluations from students, faculty and

reported-

echnology

employers. --Faculty members in English and engineering technology

that their understandkng of the educational needs:of engineering

students increased a$ a result of this program.

Another curricular area which has received scant attention i 'the
L.-

-1-Pbmature-tcmcereST;pregrams-and-courses4n-engUeer echno-

designed for the large segment of the community college population:that

is academically underprepared: One Of the few availahle-descript4ns of

a two-year college program designed ter students what lack-preparation in

certain. areas needed to succeed in- technical programs is peovided by

Cavano (1975). At 'Fayetteville Technical institute a three-quarter

developmental-StUdieS program -has'heen-ideSignedjor'stUdOnts-whoneed---7-----------

additional prdparation before starting the college's technical curriculum.

The program includes courses in English, mathematics, and physical

sciences (with biology, chemistry, and physics alternatives). In addition

to these courses, students'in this developmental progiam are encouraged

to-take electives in such areas as study skills, typing, drafting,
-4,

automotive; welding, and/or other manipulative-oriented courses. This

program has been very successful in helping educationally underprepared

students complete their associate and baccalaureate de rees in engineering,

technology.

Articulation One, development with important implications for the

community college is the'growth nthe number and types of baccalaureate

.programs in engineering technology (Leavitt, 1974; Rinehart, 1973;

Walkoff, 1969). Armsby (1966) reported that such programs were slowly



being introduced 2N The May 19/7 Engineering Education special issue on

engineering technology coritains 'several articles on this subject (Byers,

1977; Moore & Will, 1977).i Rinehar indicated Mat a sizeable number:of
... ...-.....=

four -year colleges in the United States either offered or were considering
,

offering baccalaureate programs in technological areas and that many.of

'these programs are planned with the associate degree recipient in mind.
.;,

A historical perspective on t.. e ;growth of associate and baccalaureate

programs in engineering techn_ logy is available in Wolf (1977).

Tiie growth of baccalaureate prOgrams in engineering-technology.

(B.E.T.),lea o the issue of articulation between two- and four-year

colleges, which is an area that has received. much attention from

engineering educators (California State Coordinating Council for Higher

:-EAucationi,- 1959; Corcoran et. 'aL', 1977; Defore, 1974; Greenwald-Ai

Wecker, 1975; Levitt, 1977; PhelpS, 1975; Wejf, 1977). for example,.

Greenwald and Wecker found that students in the northeast United States,

can"xpect to lose one to one-and-onelhalf years of crerdit transferring

w4th-a-two-year ass-oc4ate-degree-4n-eng4nearing techrialogy_to_a_fouryear
baccalaureate program in engineering.

Wolf (1977) reports on the results. of a suvey.dtsigned to test the

agreement between representatives of two-year and four-year engineering

technology programs on critical issues related to articulation. The
=

results of this study-reveal that bath associate and baccalaureate

degree engineering technblogy educators tend to agree onthe foflowing

points: employment and transferability are not conflicting goals for

associate.programs; associate'degree technicians are likely&to continue

their education; B.E.T. programs provide excellent transfer options for

associate degree- technicians from the standpoints of'career relevance

and student performance; and engineering programs, as opposed to B.E.T.

programs, do not articulate well with associate degree technician pro-
.

grams (p. 273). ;Wolf concluded that a good framework for articulation

exists between gradAtes of associate degree programs in engineering

technology and B.E.T. programs but not B.S. programs in engineering.
*q.

Wolf suggests that the barriers preventing engineering technology

associate degree recipients from entering directi,y,into B.S. programs in

engineering may be artificial. The investigator pointed to the need for,

research on the charactemilticsof-students in engineering and engineering

technology programs.

9.



-Recruitment of students. Much attention hq been focused on re

ing students, especially ,women, into engineering technology-programs.

Gourley (1973) describes a bqOklet that was designed to aid- ttitutionaL
.

. _
personnel and others in publicizing the opportunities in engineering

technology in North Carolina This document focuses on such topics as

opportunities available for engineering technicians in North'Carolina,

the relationship of engineering technicians to enginedrs', the engineering

technician curriculum in North Carolina, educational experiences required

for the engineering techniCian, continuing education possibilities for

th.6 engineering technician and facts about the local educational institu-

tions.Avaluablefeat0reAn the journal of Engineerin9 Education is a

colOmn on career guidance. Among the topics addressed in this column

are "HOW to Interest QuaTif ed Students in an Education in Engineering"

(Strong, 1978); "A World for Women in Engineering" (Strong, 1977b); and

"Company' Contacts :. A Sfirvey of Industrial Guidance Activities" (Strong,

1977a). In this*latteartiCie results are summarized from a survey

that-was conducted-to-determine-the-kinds-and-extent-of involve ment in

engineering and engineering technology guidance activities by 109 companies.

This'study revealed that industrial companies were involved in conducting

plant tours, panels,,and group discussions at the college and high

:school levels. Ledttires, distribution of materials and film /slide
_I

ipresentations were/used much-less free ently. An important finding of

-this:study was thatIbnly about a third-Ai-thny-tompanies-Were

involved in engin ering technology guidance rctivities as compared to-

engineering guida ce.. -

It was recovended that "more communication was needed on explaining

and differentiatng-between engineerin and engineering technology

programs, particularly in accurately describing the nature of thp work

and opportunitie available in engineering technology. The public, high

school faculty'and counselors, .as well as many industrial personnel

offices are still confused as to the difference between engineering

degrees and engineering technology degrees" (Strong, 1977a, p. 278).

Much attention has been directed toward the problems of recruiting

and retaining women in engineering technology programs (Davis, 1975;

O'Brien, 1977; Rudnick, 1978; Rudnick & Wallach, 1979). An excellent

overview on methods of recruiting and retraining women in engineering.



technology programs is found in Rudnick. Topys addressed in this

article include career awareness programs, role models, campus visits,

educating the educators (guidance counselors, math, scienceand vocational

instructors in4unior and senior high SchbolSaboUtengineering technology,

the role of the technical institute in helping adult women prepare for

rewarding careers in engineering technology, access to financial aid,
-N

and combating attrition: The Guildford Technical Institute Society of

Women Engineering Technicians was established to stimulate, interest

among women in the field of engineering technology and to provide support

for, women engineering technic* students Already enrolled. '"-A description

of this successful program cart be found in O'Brien.

Instructional practices. A substantial proportion of the literature

in engineering education is concerned with research on instructional

methods. An overview of recent research on instructional methods in

engineering education is provided by LeBold (1980). The investigator

found that the instructional methods that.have received ttid4oSt

attent4o-n-are4tie,Xeller-Plan,_computer_aided_instruictionComputer-,

assisted evaluation, computer aided design, and aptitude treatment

interactions. Student evaluation of instruction and testing and gra

methodS have also been researched.

Some attention has also been given to such instructional methods as

case studies (Alic, 1977;,Flammer, 1977); Self-paced computer-assisted
-7Zik

-' instruction-in technical. mathematics-( GOodson-1977)-Visual-atds-(Brainardi

1976; Jerikins: 1977); behavioral objectives (Adams & Muhsterman, 1977);

PS (Heimback,. 1979); and team teaching (Cook, 1974; Goodwin and LeBold,

1975; Lawless&'Pici, 1977). It is important to note that very little

of the literature in engineering education is concerned directly with

engineering technology in community and junior colleges. This is a

significant oversight in that the/educational backgrounds and interests

of many students attending community colleges are often quite different

from those of students in four-year colleges and universities.

Student and faculty characteristics. LeBold's (1980) overview of

recent research in engineering education also included studies on students

and faculty. Research on students includes descriptions of incoming

engineering freshmen; identification of their abilities, academic per-
,

formance, and factors influencing their retention or attrition; assess-

11



ments of employment, salary and involvemen n,continuing education

activities of recent engineering graduates; and reviews of efforts ade

to attract and retain more worfien and minorities in engineering. -

The percentage of community.coliege students tri---ocp*AiOn4) OogremS'-

who complete associate degrees is very lownationwide (Cohen,19,79)..
I

One of the factors that may be contributing to this high attrtttOn %ate

is that many students, once,they acquired certain Skills, seek full-tithe

employment, rather than complete the remainder of their degree progrO.

Thp value that employers assign t the associate degree in engineering

technology vers6 particular skills acquired 'de jpart, the degtee

program or training in a proprietary school is a topic which research.

is needed.

A study reported by Edwards' and Roberson (1980) provides some

insights into the importance emplo rs assign ti the associate degree in

engineering technology. Graduates of Weke Technical Institute's sib

engineering techology programs.i)nd their employers were surveyed to

---doteratne-whet-eachgroUp-tonsiderea-the-basic science_and_mathematics

topics most needed by engineering techniciaas
f
on the job. Results of

this study showed that'graduates were more supportive of a knowledge of

basic science and mathematics topics while employers tended to support -

only those topics that were immediately useful in solving day-to-day

problems. Edwards and Roberson itiitibutea these differences in response

patterns-td-the-desire-of-dbgineering-technicians to styabreast-of

technological change, and the desire of employers to have employees who

possess the lociwiedge and skills that contribute to immediate productivity.

Le8od (1980) found that much of the recent research on faculty in

engineering has been concerned with opportunities and resources for

continued growth and development'of instructors. The topic of faculty

mualificatione. has also received some attention in the engineering

education literature. Results of a nationwide study of,institutions

Nitkactredited engineering' technology programs (Hart & O'Hara, 1976)

showed that the two-year colleges gave more credit for professional

registration and industrial experience in promoting and hiring their

faculty than didthe four-year colleges and universities. In terms of

hiring practices, 64 percent of thetwo-year colleges which offered

associate degrees in engineering technology indicated that the minimum

12



educational'xil- treben was a bachet6r's deueebu 84 percent noted-

that a master's degree was desirable. An NSF-spo .sored study (National

Science Fou -ibn,11978) on hiring bf scienc =Ad engineering faculty

to a academic year 1976 -7

a our-year institutions hard

a yeandr two'years of

by twoland four-year colleges showed that

52 percent of the new hires in engineering
/

doctorates or were likely to earn1tne wi

apppintMent. The eorrwonding figure at

`percent.,

-year colleges was oral, two

Not evidedt1Within thell erature s a,global vieKof engineering
Ai . .

eduCation at
pi

the two -year, college. W ich fields of edgin ring are the
./

most prevalent? How are prer isi s distrfbuted among these'engineering

areas? What instructi 1 modes edominAtei fpr example-, what,pei-dentage
,

4of-courses-have-a ie for aro com nent? Informat on- on the-curxent-----

statusof engineering tech_o.ogy in the c6ounit,and junior - college was

obtained- in.lne, -Cent6 rs study of science educat }on. of the

Center's il!Ydy on currtculaMare-reported in. Part II of this'monograph:

Thef4.11d4ngs-o -tu4y_are preseatetLinPariLia.

Results of the Ceneris4urveys of instructi ai3Oacttces and fatty
/. , -

appear in Parts In ancra The major4 liddingt and recepthenda s of

their study are summarized.. in Part



Sample

A

t

PART II

--j THE CURRICULUM STUDY

p

esentativg national
sample of 175 wo ar colleges p rt,icipated

1

in the Cents for the Stu of Communit Colleges' study of curriculum

and instruc n in 4he cienees (see Appendix for ,a list of participating

es b e):: The sample, which comprises 115 perceAt of all

eges'listed the 1977 Communit Junior and Technical Cor e e

r Directory (AACJC, 1977), was selected in the following manner.
-4--

Pr90.4ents of the 178 community colleges-
that.parti6ipated in the

Center's study of humanities education
(Cohen & Bra , 1977) were asjied

f they would be willing to take part in a simila jprojat involving the

sciences ....--

Lol*LjlttctAny (ACJC, 1977). .Acceptances

sciences and social sciences. These colleges were seleted randomly
...

frervall institutions
`n 1977 Communit Ju nior and Technica

ere received from 144 of

these schools.



At this point the, participating colleges were placed.tn 9X6

matrix on the basis of size and geographical location. Using the

_..F--:,..1977.CommunitY....JUnioriAnd Technical -4)11.0ge Direct017Y,..the_igeal
. _

sizefregion composition -of a 175 college sample was determined.. The

remainlog 31 collegis were selected by arraying all colleges in the

under-represented categories and then randomly selecting the possible

participants. e 175 colle es selected were louncNo be an accurate

-pre:en atjpn of the nation's two-year colleges'on the basis of size,

ographic- l7location, and control (publit.vs. private).

Procedur

Catalo

1

or the aCademid- year 1977;78 and cirafs schedules. for Fall

77 thro ugh Winter. 1978 were obtaided from each of the 175-sample

_ollegesv. The college -atalogs were gathered in arc* to-obtain descri0-
_ .

-_tionf of the courses in terms of theWkwere4

serves, The class*schedules ere required

4e .
content and students

Oder to gain a more

accurst count of what courses we offered-tharldihaveTbeen

ascerta ned from the college catalogs. Ilis is. because many college
All

.

catalo s list courses which have not met for several years.

All engineering technology courses appearingin_the College catalogs

and 41,the cla s schedules were placed into one tsie catego'rics on

.1-

the bislis of thei content and inteh tkptied aerice (e.g., ,rnajor. field,'

deg7e objective). Desc iptio9s (4the nine 4 ect area categories and' 44

subcategories 'jab w ich the engineering technology coursesswe classified
r

arepresented beftw.

*Ge_eral_ gjnee

Courses within this area proUlde a broadIntroduction to- the fields of
,engineering and engineering technology by orienting students in these
programs-to engineering in general as well as specific fields such as

mechanical and civil. This group .elso,includet general engineering
problems, courses that focUS'aii\Oroblem-tolving techniques and toolsras'

well as some applications fun -ental physical' science and mathematical

principles to engineering :ystems.



lqroduction,to_Engineering and Engineering
technplogy

gineeriPg-Problems'

En ,be6 and 'Des n
ue

the courses included; erein are intended to `develop within engi. -ering-

and engifiiring technology,ebtn s the abilities tp;portray,and anplyzt
enginering:Systfmi graphically; ;,_o trpre gr.o091 presentations of. u

engineering tySteMs; and -to apply the,prindiple
(if mothemati6s,'physics.

khemistry and *the-tnginteringfcienc s to the design Pi'spiciftc components
. -or total engjnepring syStems. Th.ey 'dude the engineering drawing and

graphics courses plus descriptive geometry and desi courSIs of all
__typeslap weWas.--fuCh--specialized'courses

as-electronic,dra -tingi. The,
courses in this.caidmory inc'ude aqly those for the transfbr engineeting
progms, the higher level electronic technology prograMs (ECPD accredited:
programs),aihd,those that datagt deviate considerably from thes1 with I.

pet to mathematics
and_science_requirgats----ExCi.udedarecourse

for training draftsmen, for the le s technical programs and
for the .tirades.

4_ 7 N,4
Engineering awing'an

Engineering'GrOphlcs

Descriptive qeomet

ign

rical and Electronic Drafting

Other Graphics touries

afting

ETIOIRePrirtg

TOe-courseS included in this category are both elementary and advanced
courses in urveying for epgineering transfer students and civil.

engineering'and surveying technology students as,well as the service.

courses in surveying for programs such as forestry, building construc-.,

tion, architecture, etc.

16
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ti

Introduction to Surveying

General SurveyingService Courses

50ectarliedandAdvanCed-SUrveying
.

Electrical -Elects ©nip Technology

The4lectrical/Electronic Technology category includes introductbry and-

advanted_Tovel as well as specialized courses. The principles of electri-

city, both.Dt and.AC,'serve as the base for practically all courses in

Electrical and Electronic Technology. Students served by these 'corset_

are primarily thoSe in the-e(lectronic and electrical technology program*,

although many service courses are included forother. technologies as

well as some trades. Transfer eledliltal and electronic engineering

'courses andomore specialized electronics , -e.g.,-communicatiodLand

medical, ,as.well as electronic for industry are also included, in ttlis

oategelys ,Courses emphasizing- radio and television servicing,' broadcast
!

engineering, or maintenance, and troubfeshoqing are incluffed. Also

no-f7f-ncluded'aTe_covrseseMphasizing elJactromechdniLa ems. these

courses are foufidlin-Michanical Engineering.

Introductory Electrical Thedry

Electricalke6nology

Electrical Circuits

Introduttory Electronics (Service)

Introductory Electronics (Technology)

Advanced Circuits

Specialized Electronics

Industrial Electronics

Other

Materials

This category contains' courses concerned with the str,pctureo,roperties

and usesof,various,materials, as well as the testing and processing of

these materials. The types, of materials (metals, plastics, etc.) included

17.



....44144.444444..

.depend on tt4 emphases of the program(s) r which the course is in ended.'

These courses may be part of such programs as metallOt cal 'engineering

technalogy_an_ather_engineering_te6bnologies..--.

Properties arid. Uses

Tesing F

Processes and Materials

Metals -- Metallurgy

cal Engineering

This category encompasses courses covering mechanical rorOciples.such as

statics, dynamics, fluids, and thermoilynamics.- It and includes,courses

on elettroMechanical-SYstems and machine and structural.clesign, These

courses' form part of-mechanical engtbeering technology Curricula and(
other programs which depend on knowledge of mechanical. principles, such

aslarchitecture, air conditioning and refrigeration, and fire science.

General Mechanics

StaticS,-Strength o Materials, S ructurWdesign

Dynamics, Kinematicsechanisms,i Machine design=

Fluids, Hydraulics, and, Pneumatics

Thermodynamics

Electromechanical Systems

Statics, and dynamics

Other

Industrial Engineering Technology

Courses within this- category examine Indu rial engineering concepts

utilized in-industry, such as materials And processes used in manufac-

turing,quality control, precision measurement techniques, work achieve-

ment, and industrial safety. These courses are most often offered as

part of an industrial technology program.

18



Industrial Engineering--Introduction

-Manufacturing Mat6rials and PnoCesses

Quality Control

Metrology--

Work Athievement (Time and Motion Studies)

Industrial Safety

Aeronautical, Automotive and Combustion Engineering

Courses includedjn this category are those which'consider the theory

and principles, related to the design and 'operation of they engineering
,

system characteristits-of,airplanes, space vehicles, and automobiles.

Courses concerned with the combustion of various fuels in.both stationary

and mobile systems are also included. SpecifiCally excluded'are courses

dealing with trdubleshooting, servicing, maintaining or repairing of

such_systems÷_aswell. el_training_operators for then,

Aeronautical Engineering

Automotive Engineering

Combustion Engineering

Engineering Fields

ThisWscellaneous grouping includes more speciallied-dreaS-Orlingineerfing------
...

and technology not widely found.in the two7year colleges. The types of

courses included are similar-to the other categories but are concerned

with mining and petroleLA engineering as well as the nuclear, vacuum,

optical and solar fields.

Mining Engineering and Technology

Nuclear Engineering and Technology

Optical Engineering and Technology

Petroleum Engineering. and Technology

Solar Engineeringand Technology



RESULTS

En neerin in Relation to Total ciehce 0 n s

Ther_eylativer emphas
ag-rverr-to---engfinedri`ng techno orgy= in relation

A to other areas'of4cience in thd two-year college curriculum can be
determined from the data presented in Table 1: Here we find that in
relatiorito the total science curriculum,' engineering accounts for 20
percent of the courses, 11 percent of the class-sectl4iens, and 30 percent !of the laboratory sections, Engineering technology is the second largest
area in the science curriculum in terms of the number of cpurses and
.laboratory sections offered.

20



Science Instruc

Type of Course

Table 1

04 in the Two-Year Colleges, 1977-78 Academic Year

Percent of
Colleges
Listing Thi
Type Course
in Class
Schedule

Percent of
Total Science
Courses
.Listed On
Schedule

(n=175) n=15,084)

Agriculture and Natural _61 6

Resourses

-Biology 1G0

Engineering 87 20

Mathematics and Computer 99 22

Sciences

Chemistry 97

Earth and Space 79 5

Physics _89 6

Interdisciplinary Natural 89 4'

Sciences

Anthropology and Interdis-
ciplinary Social Sciences

67

Psychology 100 6

Economics 99 4

Sbciology 100 4

Percent of Total' ,Science-

Sections Listed on Schedule

Lecture Laboratory

(n=49,276) 16_sp)

v-

33

3

12

6

8

3

30,

17

4

10



Engineering Offeri rigs

A primary objective of this study was to identify the extent to

which different-areis of engineering are re resented in the community

college curricul imi. Table 2 presents the percentage,of the 175 sample :-

collegest listed at least one course in a given area of en-gTrierini

Summer session was not included.) Also reported in this Table are the

proportions of the total number of engineering-courses and class,sections

accounted for by each of-the nine subject area categories.

The dWta appearing in Table 2 reveal that 81_percent o _the college

seed at leas one-engineering course in their,class schedules during,

the onelyear time period considered. Over 20_percent tbe

offered a course in Engineering Graphics/Design (77%), Electrical/Eli-a-

ronic Technology (73%), and-Mechanical Engineering (71%). The percentage

of colleges that offered a course in the remaining areas of engineering i

considered in this ktudy were, in descending order--Civil Engineering

(50%), Materials (46%), Industrial Engineering (41%), General Enineerin

27%_ _her gngineering Fields (10%), and Aeronautical, Automotiv4 and

fCombo ion (5%):

tr-tfie- neering'inlhe Lommoh cottegel

Electrical/Electronic Technology. Over 40 percent of all class sections

and_l aboratory _section1._(45.%)_ offered_ in enginearing __are

area. This is followed by Erigineering Graphics and Design which accounts

for.18 percent of all clas's sections and 25 percent of all laboratory

ii6tions4fh engineering during the academic year 1977-78.

°liege Size and Course Offerings

A further purpose of this studyyas to ascertain if institutional

size Is relata to the range of en neerin courses offered _b communit

and junior colleges. In order to address this concern, the colleges

were divided 4nto three -sizi-tategeries'on the basis of thefr enrollments:
- _

---sliallA171.,499); 'Medium (1,50P-7,499);-_-and Large '7,500 and civer).



Table 2

in

Peitear -ref-Colleges

Listinir_Courses.:in_Class.-_...

Schedule. -

Colleges

_Percent of Total
Engineering-Sections
Listed on Schedule

General-Engineering 27

Engine
-and-Des

1

gn

Electrical/Electronic '73 46
Techansilagy

Materials _ 46 6

14-edhanical Engineering = 71 17

Industrial Engineering 41 7 4_

Aeronautical, Automotive,
and -Cambustian---

Other Fields 10

Notes. 1. 153 colleges'(87% of sample) list
in the college catallo.

2. 161 colleges.(81% of sample) list
in schedules of classes.

one or more engineering courses

one or more engineering courses



Percent of Two-Year Colleges =fferi a Course in an Engineering Area by
Institutional_ Size

Engineering
Area

Small
1-1,499

Medium-
0.0.1-_,7 4

n= n=25

General Eng neering

-Engineering Graphics and---.
Design

17

56

Civil Engineering

TEfietriCal/Efietr0niC 44
Technology-.

39

---- -Materials- 18

Mechanical Engineering 58

27

86

48

96

Aeronautic tomotive
and Combustion

Other Fields

5

6

12

28

shown inTable 3 a strong, positives and expected relationship
exists between institutional size and t percentage of collegeS that

-offer,-,a-toUrse-in-each7of-the engineering areas considered. That is,
large colleges were much more likely to offer a curse in any one
engineering area than were the-medium-sized colleges which were more
likely to do so than the small colleges.

---Forexample, a much greater percentage of he.la oe c 1 .,eL4Sa)
affen:a course in the area of Civil Engineering than did the medium
(62%) or:Small (3g%) size colleges. This finding indicates that the-
selection Ofengineering.courses available to-students-attending'alarge
collep_is_liloo-4-to-belocett-greater-than-t
attending a medium .or small institution.

0 u en -s



-Public vs. 'Private-Colle es

The data presented in Table 4 demonstrate that public institutions

iwertUth-tore-likely than private colleges to offer a course in each of
the-nine areas of engineering considered. In fact, only one-half of

-- private junioi colleges offered a course Th any area of engineering.

e con e

Table 4

1.

Percent of Public and Private Two-Ye' Colleges Offering a Course in an

-Engineering
Area

Public Private

General Engineering-. 27- 18 _

Engineering Graphics and Design 25

65 7
Civil Engineering

Electrical/Electronic Technology 11

aterials 9

Mechanical Engineering 70 46

Industrial Engineering -
4

Aeronautical, Automotive, Combustion 5

Other: elds 11.

Total Engineering 94 50

Prerequisites

wo further objeaives %f this study-were to determine the percent-

age of engineering courses that carry prerequisites and, relatedly, to

identify the types of prerequisites that colleges -require for entrance

carried was obtain

Infurararturrurrwhnher or not a course

OH a # o. O.

found in the college catalogs. Information on the general nature of the

prerequisites was obtained in-an-Ins,tructor Survey undertaken by the*



Center for the Study of Community Colleges (the Instructor-Survey is

.deictibed in Part III).

-Table 5

Percent of Courses.in Engineering Categories with Prerequisites

Engineering
Area:

Percent of Engineering
Courses Having a Prerequisite

Mechanical Engineering

lectrical/Electronic Technology

Engineering

Other Fields

Engineering Graphics and Design

_Materials

Gen

Indust 1 Engineering

g

AeronautiC), Automoffii;--------
and Combustion

Total Courses with Prerequisit

75

73

71

53

50

40

35

20----

The data dppeari ng 16-Tahle 5-demonstrate that-the:tdursts-mos

likely to.carry'a prerequisite are those in Mechanical Engineering

(75%), Electrical/Electronic Technology (73%), and Civil Engineering

(71%). Overall, prerequisites are included in 65 percent of the

engineering courses.

One of the items on the Center's Instructor Survey. had efigfneering

faculty indicate whether or not the course they were teac4inCcArried a;

prerequisite and if so to identify the general nature.of the:tequiremep

-largest-percentage-of -thee4g.tneeriOg t

instructorswere,-in,,doscending order, prior courses-in college mathaatiCs
. -6---

(26%), completion of one or molt engineering, courses (26%);- prior coLirs s



in high school mathematics (22X), and declared major'in science or
nology (17%)

Lectu-Aoho Fonnat
One of the objectives bf this was to identify the primary

---- -
earner. The format o

courses were obtined primarib from the. course: descriptions-listed in
the college catalogs. The most common format used in community colleges
engineering courses are listed in Table 6.

Table 6'=

Percent of Courses Offered in Lecture and Laboratory; ormat

Engineering
Area------

Lecture Lab_ ___-LectureLecture-Lab
Only Day Lab Field Study Other

Engineering Graphics
and Design

tiring

Electrical/Electronic
Jechnolo

Materials 31

Mechanical Engineering-

Industrial Engineering 50

Aeronautical, Automotive, 20
and Combustion

53

.20 74

70 12

79

64

49

44.

80

_

6

5

4

Note. Other tategortes include individualized instruction and media- orientedinstruction.-

As shown in Table 6, the most Common method of.presentug engineering
a come ion of lecture and laboratory s ction. The

lecture;! aboratory approach is used to present over 60 percent of the
courses 'in each of the following engineering areas: Aeronautical,



Autometiie,-abd Combustion (BM); Electrical / Electronic Technology

(79%)- Engineering Graphics and Design (74%)- Civil Engineering

and-Hater

repent the second most common- method of pre--

pros N is used in about one-half of the77':

Engineering (47%). A much smaller. percentage of

courses in the oth r engineering iireas considered weripresented in a

lecture section only format.

Civil_Enginegyj es-4

iild component (12%). Few of thi courses in any area of engineering

e_presented_in-such nontraditional-forms a Andividtialized instructlori,

television, or computer-assisted instruction. 4

ntended Audience for Course

Ins fights into the extent to which community colleget are attempting

toittract different student groups elg.,.transfer, general education,

occupatlonal,'personal development) to participate in engineering educa-

tion- was obtained from the Center for the Study- of Community Colleges''

10 a it 411.44rale iv-that--sur

instrectors were asked to describe the audience for whom their class was

intented by checking one or more of the descriptive statements listed in

Table 7.
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_ng ysics
n=160) (n144) n=45) 7

Parallel or. Equivalen 71 63 47
to Course at. Transfe
nsti ion

'Transfer udents Majoring 53
_in a Ha ure l_Resource _Field- -

or an Allied Health Field

Transfer Students Majoring 49
firriflWitEil or Biological
Science, Engineering, Math,
or Health Science .

in a Hon-Science-Area

Occupational Students.in 4
a

Occupational Students in
Scipnrp

Non-Transfer/
-Nen-Occupational

. . .
.

High School Make-up/Remedial' 20

14

16

For Further Education/
Personal Upgrading

27

11 6

1

27

19

51 30

17

2 12

7 35

The-dat4-presented-in-Table-7---intlicate-that-mott-of Oe engineering
instructors in this sample described their course as,intended primarily

for occupational students -in science technology programs On). A much

smaller percentage of the engineering instructors_described:Opir_course________
as parallel or equivalent to a lower division college level course at

. -

-instructors-were less likely than instructors in the total sample to

-deseribetheir course as approprite for students attending college for

imp or an note that engineering



continuing education-personal upgrading (35% vs 27%). Less than ten

percent of the engineering faculty felt the course they were teaL4iing

was.approprii te for transfer statents majoring in a non-seiente area

nun-degree or certificate oriented studenti (a) transfer students

.majoring In a natural resource or allied health field or occupational

area . ess an one percent of he

engineering instructors said their. course was offered as a high school

make-up or remedial course.



As previouSly noted, most community colleges adhere -to an open-

admissionsspolicy,.admittin6 virtually anyone who wishes to enroll in

their. coUrSes. One,outcome of this admissions policy is that community

college faculty members are often charged with providing instruction

that is appropriate and'meaningful to a group of students'that varies

conSiderabl in.terms -of their back-rounds educat onal

and attitudes toward learning. The range of students' academic abilities

apt to be found in a single classroom is evidenced in the Thompson et

. .(1967)--observation tha.inAhe-same-classrowone-finds-Tstudents---

who have e ghth grade aptitudes, and students who could. qua-WY for

variation in attitudes toward learn' found among community college

- students-it -also-reflected=in-Brown a d-Finch's 1973 observation that

1



"there is a large percentage of students with lower middle class-batk-

grounds who view intellectual activitYs more or less irrelevant to

everyday -life, and who react in a very negative weyagainst any activity

which is not directly career-related or entertaBing. le the other

hand, there is a sizeable minority of students who tan-andQwill exploit.

envy OppOi uu_ y p.

Giyen-thiSdiversityin student aptitudes and motivation, it.would
#.

seem important-to have information ovsuch questions :.,as: 'What instructional

ethods are most effective for what types of students attending community

----collegea__CaruAll_stydants7_AdeqUatel0earuJ4e_subject_content=typica

presented in an introductory course in engineering? And if not, what

--skills-are-needed-to acquire,this_information?Surprisingly,_the_literature____

in engineering education pertaining specifically tocommunitycollege

studentssilent_enthese issues. The findings of anintensAveirayiew___

of the published literature on instructionwhether in journals or in

ERIC -- indicate that little.has been written concerning the teaching

practices used bv.twcryear.college_erigineerifig instructors. One reasdn

forthiSrgap in the literature is apparent--community_college instructors

,do not4Krite about their professional activities, and researchers in the

profeiglaTrersocTetions antr-unTversIttesliave not shoWn-much-lnterest-------

A filling this void.- The Center's nationwide'survey of the teaching

practites,of-tommuoity-collegeAfttruttors-presentedin-the following

section will hopefully,provide researchers and decision makers with

-valuable information upon which they can direct their future efforts in

this field.

Method

SURVEY OF INSTRUCTORS' TEACHING PRACTICES

__41_,Ii_st_of_all_stience class sections appearing in the Fall 1977 day

and evelning.class schedules was-prepared for each the 175 colleges
A

participating in the Center's nationwide study of curriculum and instruc-

tion in,the two-year college.* -tie class sections were, then placed into

owlng41x,stiente ca gricu e; Rio og c_one

*A more h-treatment-pf- the methodology'` used in-this study=

-reperted in -Hill and Mdoney.(1979).



Engineering; Sciences and Tectinologies; Mathematics and Computer Sciences;
Physica Sciences; and Social and Behavioral Sciences,

of instructors to bp surveyed was drawn from-the list ofclass s io selecting every thirteenth class appeared in the
Fall 1977 class schedules of'the colleges involved. -procedure of

en= c ass ection was performed independently foreach of the six science areas moted above. Survey forms -from the Abater's
were sent in the Winter of 1978 to campus facilitators.. They

were asked-to distribute and collect these questionnaires from instructorswho had_tauglass-sectioirL-that---Fall
Questionnaires (see,Appendix B for a copy of the questionnaire

were_mailed-to-1,683 instructors:- Since the surceYs were sent after the
completion of the 1977 Fall *term, a number of instructors (114) were nolonger

wittuthe_colleges-and-could-noebe-reached:-'AlSo-,-77-ilass---
_,

sections were cancelled. Of the 1,492 surveys delivered, 1,275-were
returned. This established_an_excellent response-rate-of 85,5 percent;
Surveys were ob kinPri fr 14.4_ tes-tructors-whcr-were-te-a-c ng an engineering
cowse- in Fall 1977.

It was felt that instructors in the natural anti p ical
----------woutd-/Jr0Tdie appropriate basis for comparison than wquld the

instructors in _mathematics and .social sciences. Thus, in an effort to
put into-perspecstive the engineerinCinstructors' responses to the
survey items, their answers will be presented along with those of
instructors teaching classes-in biology,chemistry,-and physics, as we.

as a composite score for the total sample.

RESULTS

Course n-Rate
Analysis of -course enrollment-and completion rates showed that the

average class size in engineering courses (23.5 students) was smaller
than -that found id other areas --of science and substantia

average c ass -size for`the total sample (31.8 students); On the

clas complete it.and receive a grade.
the total sample was 79.6 percent.

o enro in an engineering
The average completion rate for



curse- En et on es-for-Science --and-Total'Sampl_
(In Percentages)

Biology Chemistry- 'Engineering -.Physics Total
n=160 n=82 (p= P--Ii6)_Arp1275)_

Number of males enrolled 13.0 15.9

Number of females enrolled 25.6

44414ettP9--
course

Number-of-females-
completing course

__Total_P6ber_of...studen
enrolled in'course

Percent ofstudents
completing course

-20.1

38.5

14.3.

2%

0

77.8

19.8

3.7

17.7 16.3

6.3

9

88.3 79.6

There were nearly five Times as many males enrolled in engineering-

es as females- {19: -8 vs -3, 7

fewer females than any of the other eleven science and social science

areas costs =re- in this study.

Instructional"Modes-

Farulty asked to ndigate whethar.:or not hey used

each of eleien instrUctibnal modes in ttleir-course..: The data

in-Table 9 reveal that, most engineering instructorsstill rely primaribr

on lectures (93:.8%),,class discussions (72.2%)j and laboratory exercises

(68 to present information to their students. onstration experimen

(41%),media _ student verbal presentations- (18.8%),!fl.eld trips

(9.0%), simulation/gaming (5.6%) and guest lectures (2.8%) were used-by

a:smallerpercentage of the.engineering.faculty.



of Instruction Biology Ch istry veeringChemistry physics. Total
/P160 ( n-I44) ( n-15) (4r2275)

96.9 97.6 93.3 94.4

2.2 11.8

----1 24
Presentations

Cl assDfscusifon 70.6

Viewing Media

82. 9.

46 3

2.4

6.3

Simulation/Gaming

quizzes/Examinations

6. 9

81.3

31.3 = 31.1 46.4

5.6

75.7

9.6_

1

Field Trips 18.8 . 2

Lecture/De ati on 38.8 58.5

- Laboratory Experiments
by Students.-

9.0 4.4 10.0

62..2 28.5

73.1 . 80.5 '68.8 86.7 33.7

Practical Examinations `58.1: 26.8
and Quizzes

11.99 . 18.2

Instructional - Ma eri al s
Most'`engin instruc

tboo

these teachers ne or more

materials a d
books

Table

book in their
y mal nuathe

the lowing-materials: laboratory

3%), syllabi and handouts (59.7X)reference
oOrhals/magazindS- (24:3X ).- These data-are shown fn
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Table. 10

Percent of Faculty Using Various Typei
Of Instructional ,Materials

oval Mate CnemiStty Engineering , Physics Total
(n=82) n=144) (n=45) n=1275)

Textbooks'

.Lab Materials

and Workbooks

Collection of *Reading

Referencp_Rooks 39.4 32.9

96.3:

80.0

15.0

97.6 93.1.

84.1 65.3

,6.1

Journal s/Magazines'_I
Newspap

Syllabi a indout
Material

38.1

11.3

74.4

23.2

7.3

75.6

7.8

9.7

29.

24.3

4.2

59.7

91.1 94.'5

77.8- 43.5

6.7 13.9

6.7 25.2

2.2 11.1

51.1 62.1

20.0

Selection, of Course Materials

Instructors ,were aked to indicate the extent to which they parti
cipated in the selection of their structional materiOs they used in

theWcourse. The datkaPpearing in Table 11 demonstrate that only 44

percent of 'the engineering' instructors Who used a textbook said that

they had "total In its seleceion;136 percent noted that they had

"some say;", and clotei,to 18 percent of the engineering instructors had

their textbook selected by someone else. Ai higher perceatage- of the

engineering faculty had "total, say" in the seiectiqp of their laboratory

workbooks (60.6%), collections of readingi ,(71.4%), journals/magazines

(80% )itiand syllabi and handouts (82.6%). Engineering instructors were

similar to those in the/ total sample in terms of the amount of say they

had in the selection of their course materfal

0



Instructional

Material

Table 11

Engineering Faculty Satisfaction and Degree of

Influence in the Selection of Instructional Materials

Materialsa Satisfaction

Rair77Wiii7-7Nbuld
Using,- Satisfied Like to

Material change

Materials

Prepared

by

Instructor

Influence in Selection

Tbtal me Someone.

Say Say' Else

Selected

Material

Textbooks

Laboratory tJ

Materials and Workbooks

Collection of Readings

Reference Books

Journal and/6

Magazine Articles

Syllabi and

Haft Materlals

13411 56.7 40.3

4 57.4 36.2

14

43

35

8

79.1

82-9

73.3

14.3

5.2 44.0 35.8 17.9

41 5 6056 21.3 14.9.

14.0

5.7

28.6

4.7

8.6

71.4

74.4

80.0

14.3

11.6

2.9

82.6 1

germ=

7.0

8.6

a
Note. Percentagip are based on the number OfAnstuctors who used the material in question.' The

percentages do not add to 100 due to missing responses.
Vi



Satisfaction with Resource Materials

The data presented in the left hand 'side of- Table 11-represents the
percentage of engineering instructorswho expressed satisfaction with
the resource material they used in their class. Although the majority
of instructors were satisfied with the resource materials they were
using, 40,pertnt indicated that they would like tochange their text-
booksbooks and 36:pl.rcent expressed some ssatisfaction with their; aboratory
materials and workbooks. This is in line with InItructor_responses.in-

the total science sample.

-Materials Rre.ared b Instructors

Instructors were eked to indicate whether or not they prepared

instrutiongl-MaterliWfor their touites. The reSultS prOSented in
Table .I.1 indicate, hat 88 "perceit cif the faculty pre:Oared:their own
syllabi .and handout materials. ksizeable percentage of the engineering
Instructors prepared their owii'laboratory materials and workbooks (41.5%)
and colleCtiobte,of readings (28.6%)

Instructional Media

With the exception of overhead
transparencies,engineering instructors

Were much less likely than those in the total sample to use the various
forms of instructional media considered in this study. As evidenced in
Table 12 the instructional media most commonly used by .engineering
instructors were overhead-transparencies (47.2%), films (38.9%), and
slides,(24.3%): Less than 20 percent of the engineering instructors_
used any ofthe remaining forms of instructional media examined.

38



Table 12

Percent of Faculty Using Instructional Media

Media Biology

(n=160)

Chemistry
(n =82)

Engineering
n=144)

Physics
(n=45)

Total

n=1275)

4Films 75.0 54.8 38.9 51.1 50.2

Film Loops -41.3 19.5 6.3 4.3 13.9

Film Strips 31A 15.8 13.9 8.9 19.0

Slides 75.7 29.3 24.3 15.6 29.7

Vfdeotapt/SliafFilm 33.2 26.T _ 15.3 4.4 18.6

Overhead Transparencies 41.9, 25.9 47.2 20.8 40.8

AUdiotapes, Cassettes, 27.6 23.1 7.6 13.3 19.9Records

Videotapes 30.0 14.6 14.6 11.1 19.2

Telex 13.1 3.7 6.3 8.9 4 8.4

Knowlqlge Tested

4ust over 80 percent of the engineering instructors noted that It
was""very important" that their students-demonstrate on'their tests an
acquaintance with the concepts of the discipline. Other competencies
stressed by.over fifty percent or more of the engineering faculty were
as follows:. understanding the significance of certain works, events,
*phenomena and experiments 63.9%); and mastery of a skill (59%). These,
results are reported in Table 13.,

fi
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Table 1

Percent of Instructors Who Noted It Was
"Very- Important" That Their Students
Demonstrate a Particular Skill on Tests

Learning Skill BiolOgy .4Chemistry Engineering Physics Total
(n=160) n=82) (n=144) (n =45) (n=1275)

Mastery of a Skill 24.4 -70.0 59.0 57.8 51.0

Acquaintance with 90.6 90.2 81.3 84.4 83.1
Concepts of the-
Discipline

Recall of Specific 62.5 35.4 34.0 13.3 42.7
Inform

Understanding the 59.4 46.3 6319 55.6 44.9
Significance of Certain
Works, 'Events, Phenomena,
and Experiments

Ability to Synthesize' 50.6. 42.7 38.9 53.3 46.5
Course Content

Relatitinship of Concepts 25.6 -15.9 13.9 2.2 24.0
Concepts to Student's
Own Values

Examination Items

Over 70 percent of the engineering instructors said they frequently

include solution of math_problems on their examinations. A much smaller

percentage called upon their students to construct graphs; diagrams,

etc. (45.8) , respond to multiple choke items (35.4%), or provide

written answers to- completion items (34%), or essay queitions (17.4%).

These data are summarized in Table 14.

4'd



Table 14

`Percent of Instructors Who "Frequently
Used" a Particular Type of Examination Item

Examination Item Biology Chemistry
(n=160) (n=82)

Engineering'
(n=144)

Physics
(n=45)

Total
(n =1275)'

Multiple 84.4 45.1 35.4 20.0 .50.0

Completion 45.6 26.8 34.0 13.3 25.4
Essay 48.1 32.9 17.4, 26.7 306
Solution of Math 7.5 .80.5 71.5 73.3 49.0Problems

Construction of Graphs 5.6 68.3 45.8 31.1 25.6Diagrams, etc.

Grading Praitices

The instructors in the Center's sample were asked to-note the'

emphasigA0Ven_to_each_of_14_courserelated,Activities-An-determiniti
students' grades. The data presented in Table 15 shoW that,tbe three
activities most commonly used by engineilIng'instrulctor:,s

to determine 25.
perCent.or more of their studentg' grades were essay exams :(1.8%)
quick -score objective tests (36.7.%), and laboratory repors (32-6 %),
The engineering faculty wereemorOikely than their counterparts in
other' disciplines to place a strong emphasis on completion of problem
sets (18.3-vs 5.3%), homework (13.9% vs 6.5%), -and workbook completion
(11.8% vs 3.5 %).



Table 15

Percent of Instructors Who Based 25 Percent
or More of Grade on a Particular Activity

Grading Practice

Papers Written
-0u-side of Class..

Pa ers Written in Class

"Quick-score Objective
Tests

xam

Field Reports

Oral Recitations

Workbook Completion

Regular Class Attendance

Participation in
Class,Discussions

'Research Reports

Homework

Laboratory Repor

Laboratory Exams

Problem Sets
,

Biology Chemistry Engineering Physics Total
n=160) (n=82) (n=144) (n=45) (n=1275)

2.5

4.4

.ftft

ftftft

9.7

7.6

4.4

2:2

8.9

4.9

71.9 61.0 36.1 -42.2 59.6

4. 2 40.8

1.3 2.8 .__ 1.8

1.3 2.1 1.9

1.3 4.9 11.8 3.5

2.5 4,- 47_ 2.8,

2.2 1.9-
1.3 4.7

.6 1.2 2.8 2.7

1.3 8.7 13.9 6.7 6.5

11.3 40.2 32.6 26.7 10.4

19.4 12.2 11.8 2.2 6.5

1.3 3.7 18.1 6.7 5.3

Ose of Out-of-Clais Activities

The findings reported in-Table.16 reveal that with the exception of

field trips to,industrial plants and research laboratories engineering

instructorsin,comparison to those in the total sample were less likely

either to recommend or require their students to attend out-of-class

course-related events in the line activity categories considered., The

most common out-of-class. activities which the engineering instrpguits

encouraged_their students to viewor attend were field trips (40.2A)

tutoring .(32.6%) and on- campus educational films (21.6 %).
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Activity

Table 16

Percent of Instructors Who Encouraged Their
Students to Attend Out-of-Class Activities

Biology Chemistry Engineering

0160) (n.82) (n=144)

On-Campus Educational
Films

Other Films

47.6, 30.0

.43.8

Field Trips-to Industrial. te.8
Plants, Rtsearch
Laboratories

21.6

23.2 .13.9

24.4 '40.2

Television Programs

Museums/Exhibits

60.1 25.6

28.2

Volunteer Service or 10.0

Environment Project

OutsideLecUres______
I

Field Trips to Natural
Formation or Ecologi
Area

8.5

4.9

6.3

4.2

8.3

A6.2 35.3 18.1

29.4 7.3 2.1

Volunteer Services on-

Educational/Communjty
Project

Tutoring

13.8 6.1 7.6

Physics
(n=45)

Total
(n*1275)

24.4 29.8

8.9 24.9.-

15.6 20.9

26.7 33.5

11.1 12.6

4.4 8.8

2.2 11.3

2.2 12.4

9.4 52.4 32.6 28.9 40.

n erdisci

Instr djo'rindicate whether the class they were

teaching wa an interdisciplinary course. The information
,,.

appearing in 9e17:reVeals,,,that 17 percent of the engineering class

sections suilife ed -e -ebeldg:Onducted as interdiicilflinary courses.

The involvement .o other disciplines was mostly in

course planning A6 to;iideli lesser extent, tern teaching (8%)
,

and'offering 94k



Tab d 17

Percent Stlende Offerings Conducted
In-erdIsciplinary Courses

Biology Chemistry,- ngineeiim ,Physics Total
(n=160) tn=82) . (n=144) (n=45) (n=1275),

InterdiSciplinary
course

Instructors' from other

disciplines inVolved in
course planning

instructors from other.
es invdl vt

in tearteaching

38.

Instructors from other 23
disciplines offering
guest lectures

100 46

13 20 14

44



,PART,IV

FACULTY SURVEY

Method

The Center's Instructor Survey,' which was returned by 1,275

instructors, 144 of which were teaching engineering, contained several

items concerned with faculty demographics, activities, and working

conditions. Data reported in this part of the monograph. are based on

the same sample of instructors and the same survey instrument described

in the preceding section on instructional practices (Part III).

RESULTS

Degree Attainment

Engineering instructor's were much less likely than those in the

total sample to hold a master's degree (59% vs 74.3%) or a doctorate

(4.2% vs 14.5%). Just over 25 percent of the engineering instructors

45



held kachelor- degr6e- figure that was over three times greaterPthan
tha of the total sample, The remaining 11- percent'of the engineering,

instrActors' 'either did not hold a college degreej2.1%) or did not
responsed to the survey item

fable 18

Percent Of Instructors at Each LevetTof Degree
Attainment, Employment Status, and' Teaching Experience

Biology
(n=160)

Chemistry
(n=82)

Engineering
n=144)

Phytics
(n=45)

5.6 1.2 25.7Bachelor's

Makter' 75.0 63.4 59.0 66,7

Doctorate. 17.5 35.4 4.2 31.1

StatusEmployment

73.8 79.3 77.1 77.8

Part-Time 13.1 9.8 13.2 11.1

Chairperson/ 2.5 4.9 4.2 4.4
Administrator

Teaching Experience

0-2 years 11.9 11.0 11.1 15.5

3-10. years 53.8 54.9 48.7 44.4

, Over 10 years 33.2 34.1 40.2 40.0

Employed in Research/
Industrial Position

Yes 8.1 18.8 11.1

No c 90.0 93.9 80.6 88.9

Total

.0=1275Y

8.3

74.3

14.5

74.3

15.6

4.2

12.7

55.6

31.0

10.0



ment Status

The data presented in Table 18 reveal that 77 percent of the engineer-

ing instructors were teaching full-tithe at their college, while 13

percent were doing so on a part-time basis. The remaining four percent

of the respondents characterized themselves as department/division

Chairpersons or -admimistrators. In terms of employment status,

engineering instructors were generally similar tothosp in the compari7.

son.science.groups. and the total sample.

Teaching 'Experience

As shown in TatC? 18, close to on -half (48.7 %) of the engineering

instructors have been teaching at a cothrtiunity college between three and-

ten Years,'Aile an additional 40:percent have taught for eleven years
, ,

or more. This latter figure was somewhat ihgher:than that found for the

total sample (40.2% -311):. The remaining eleven percent of the engineer

ing faculty have been teaching at a community college for two years or

leSte-

P re V i 9.4LTImIlan1212L±IRt1I2gIn4211.Ey

Instructors were asked to indicate whether they hid been employed

in an industry or research organization related to the field in which

they were teaching.' As illustrated in Table 18, engineering instructors

were more likely than those in the total sample to have the experience

of working in an industry or research organization related to their

teaching field (18.8% vs 10%).

Use Of Support Services

Faculty members were asked to indicate whether in their class they

used each of the eight support services listed in Table. 19. Over 50

percent of the engineering instructors used college clerical help (58%),

media production facilities (33.3%), library/bibliographic assistance

(26.4%), and laboratory assistants (20.8%). With two exceptions

__ laboratory assistants and readers -- engineering faculty were less likely

than those in the total simple to take advantage of the variouinstruc-

-time support-serviceS-provided:-
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Table 19

Facu tY Use of College Instructional
SupportServices

Support Service Biology

(n=160)

Clerical Help 76.9

test-scoring Facilities 38.1

Tutors 37.5

Readers 3.8

siona_b. 183

Media .13 oduct4on 54.4

Library /Bibliographic 52.5 =
-. Assistance

r

Laboratory Assistants 49.4

Chemistry Engineering.-,' Physits. total ,

(n=82) n=144) (n=45)
.

(n=1.275)1

69.5 59.0 68:9 69.1

22.0 15.3 11=.1 25.1

53.7 18.8 31.1' 35.9

11.0 6.9 5.4

I

40.2 33:3 -28.9 37.9

42.7 26.4 . 24.4 34.4

57.3 20.8 31.1 19.9

Working_ Conditions

One of the items on..the survey instrument asked faculty members to

indicate what it would take to make their CoursOetter. The information

summarized in Table 20 demonstrates that 45 perient of. the engineering,

instructors noted that their class could be' improved if they had studen

who were titter able.to handle the course material. Other changes

desired :b or more of the enT6ierifaculty wi re instructor
=

release tiWto develop course and/or materials (40.3 %), be ter laboratory

Jacilities (36.1%), availability ,of more media or instructional materials

(33.3%), and stricter prerequisites for admission to class (31.9%).



Table 20

.
Percent of Xngineering Instructors Desiring Change ina

Particular Institutional Area
=

onal.'

Area

More freedom to choose nerials

More interaction with colleagues/
,administrators

Less interference from colleagues/
administrators

Larger classes

neerin Total

6.3

11.1

9.4

-18.0

4.2 '4.3

14.6

Smaller classes -20.8

More reader/paraprofessional aides 10.4

More clerical assistance 16.0
=

Availability of:More media,or 33.3
---instructionaLMaterialsL,;,

StriCter,prerequisites for admission to class 31.9

Fewer prerequisites

ihstructor release time to develop 40A
course and/or materials

Different goals and objectives

Professional development opportunities=
for instructors

Better laboratory facilities.

Students better prepared to. handle
course requirements

Changed course description

8.3 "

28.9

13.3

17.2

35.9

5

38.0

2.8 3.8

26.-4 24.5

36.1 .21.2

45..1

-7.6

53.0

5.6



Akr-v-------'2------

SUMMARY' AD RECOMMENDATIONS

This section includes x_summa ,of _the most important findings

. concerning _gineering technology education f the''anter'for the

Study of Comniunity CollegeCollegest - stud curriculum and instruction.

Several recommendations are.also mad that bear on the implications of

the data.

0 .The Center for the Ipdy of Communjty Colleges undertook, its study

themo_7=year=colleges o d cument_the_current

curricular str,pcture and Chgtructional practice the various fields

of study. DataNere gathewd in the 1977-1978 ac emic yepi% including
*

a classification sae& and information or frequency of course offerings,

course prerequisites, and instruct ona mo es. n a ition,- An r6iff.TEW----

; 1 2 2

materials -utfli-ed by two-year college engineering technology instructors.
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rneeri
n4inieW4-technology-const ---a-sigeifictnt-portion et-the

of -leg fence curricul Offerings inenginierin -technology£
iaccouhtid for= 20 percent oft all the science courses and 33-oercent of

.

Engineering tag is the second Iariesti area n the two y

cience cuiricultsa--mathematics is the largest are

erall, 87 percent of the colleges listed at least one en ifieering

course in their class schedules ur n. the_orie- e i1 1 eriad.

ear C911ege -- 4

ually all of public community cdlleges but only-lone-lialk o
private lnnstitptjris offer courses riin,.engineeng.tech noldgytesults -1. _--111!--

froo-the Curficulum-Stu showed that college size ISpositively lated '4

to the number range of engineering courses offered. Crge colleges
were much more. Mel; to o r a course in any one engineering area than

were the medium-sized colleges which were more likely, to ,do so than the.

small colleges. The greatervarie of course fferin s found in lar e
colleges.1y make them better able than smaller- institutions.tii meet:the
varied needs of students`- attending two-year colleges. These Sata'su est
hat-smalier-callerjeray-have-ctifficotty-responzttng-tberogeneoris

student body with appropriate offerings.. Smaller colleges, however, may
be_Bore_homogeneous', _thus_alleviating them of _the necessity of-offering

a wide range of courses. Ask'

The most-lrequenqioffe ed courses are in engineerinT graphics and
diiign, 6 6CW-cal/electron-IC technology, and mechanical engineering;
courses in general engineering and aeriinautical', automotive, andcOmbusticin
are the leastitrequently Offered.

Over`80'percent:of the engineering faculty who responded to the

.Instructer Surveyrrdicated 'nit. their courses were designed for_ students

n occupational- degree programs while just under 50 percent described

their courses as parallel or equiyaliht a/lower-divisiop college
level. course at transfer ifistitutionp. Less than ten percent-of the . 4
ng river ng faculty ere tTRTir4as approprfire

certificate oriented students, transfer students mamajoring in a muraln. *-
=regburce or allied-health field,.or occupational students i*n allied

health area. Although = a large perceneagq of the students. it nding



4
two:year colleges are acadeijcally9underprepareq,,Tess than one percent

he efigineering'instructors said their-course was offered as a high

ol- make-up or reMedial .course.' findings aloe G with the high
=

percentadrge of engineering courses that carry a prerequisite indicate

etivrly--Attli-lffort- is- hp i rig made- to- attrart--non-majors i
engineering technology courses.

4p
414

Instructional Practices

-19

-ThreSults of the Center's study on instructional practides showed

-14r7- athit-,-ConAtitierage,Al2pe;dent of the 23.5 students who initially

enrol iOFOri:epOneerIngteChnologyfourte.completedltandrecelyedal_

gradap there wire nearly five times as many males enrolled in engineering

courses as fetes.. In fact, engineering courses attracted fewer (males

(lest than fnutrthan any of the other eleven science andsocial science

areas dbnsidereft in this _study.

The jnstructional approaches used by most of the iwo-year.ccillage

engineering teachers'-appear to be rather traditiona_. _They.rely primarily

on lecture and class discussion to trUsilit information to their students. -

Textbooks-are-the` most7w4delyese-instructional-material-, Nit-there-

considerable dissatisfaction with the?. This dissatisfaction may result

,from a combination ofwfactors. First, there is a nationwide decline in
I --

student reading scores; the impact of this is very strong at the two-year

co3lbge level and may in effect make many of the college texts unsuitable.

Second, the available texts may pre-Suppose a -kience and/or math backgrOundr

is no longer valid; given today's heterogeneous student-clientele.

Just over 80 percent of the engineering instructors indicated that

it was-uverMmportant" that their students demonstrate on their tests

an acquaintance with,the concepts of the discipline. Other cftpetencies
wIAMFA

stressed by engineering, faculty were, in descendibg order-, understanding

the signifitance of certainwarks, events, phenomena,,and',exAriments;

%mastery of_a.skillabiljty to synthesize coOke contedt; ?ecall of

-sped ft. i-nforMatiorrrart.d-relationsitip7of-cancepts-to-studet4-s-own---

values. About one-third tngipmjng._instroctors based -their

students' grades en the-results 'of ess ay exams, quick7scare objective

-tester,and..laboratory:repOrts. The engineering.ladulty. were mare_ likely

-'than instructors in the other areas of science to place 14strong emphasis

on completion of problem sett, homework", and workbook completion.
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erns -of examination:Items, ten percent of:the engineering,

d -they-frequently-includia- solutions of math problems on

oft. Less than half of the inStructors frequently called

n this r students to construct graphs , -diagrais respond

several areas. The fafaer

that their courseswere_a

differed from those in the total sample in

were less likely-than 'the latter to indicate

ro rtate=for-students-in.mast!dfAle-colle

constituencyvgi.oups, to use a variety of instructional media-, and to

-.reguix__or recommend._the r studentse_toa attend -out .of- class-- course - related v

activities. Engineering instructors, on the other hand, were more

likely'than those in the to 1 science sample to be involved_ininter..-__.

disciplinary courses.

Engineering instiuctors
,

The results of the Center's instructor Survey show that engineering

.instructors were much less likely thanthose.in the total science sample
_

---to---hold---a-mastairFs-ctegree7(59%-vs77 or-« -dbetalte .vs
. ,.

Just over 25 percent of the engineering instructors held a bachelor's

degree - -a figure that was over three-times-greater-than that of-the

total sample.

Close to half 47.8% of the engineering instructors have been

vaching at'a community college between three and ten years while an

additional 40.percent have taught for eleven'yees or more. Approximately

threefeurths (77%) of the faculty teaching one or more engineering

courses at the two-yeir collegeAid so on a full-time basis. The remaining

instructors were'em7lo ed on a art-time bas's 3.2% or wet serving

in the'role of chairperson/administrator (4.2%). Less than 20 percent

-Of the engineering instructors had the-experience 'of working In an

industry or researth-organization related to their-teaching- field.

Ihey'had total say" in its election; the textbooks for 18 percent,
however, were selected by someone else. Somewhat similar results Were

found cancerking the selection of laboratory materials and workbooks,

V



Over 4O percent of.the ehgineering instructors noted that their

lass-couldbe improved-if they had students Who were betted le to

handle the course material. Other- changes desired by 30 percent or more

of the engineering faculty were: instructor release time to develop

more media or instruCtional materials, and stricter prerequisites for

admission to class.
.

AUOI

The suggestions presented in this report are based on a syrithesis

of_the_information_gained_fram_the-literature-raviews, Center studies G

curriculum and instruction in the sciences, add.its study ofahumanities

education inthe two-year college, Cantor and Martens, 1978). This

latter study, which involved case studies of 20 diverse community colleges

to identify the-internal and:external influences that shape the curriculum,

IS___an_aXtraMaly_ferttleLso_urctfor_s4Nestions on:howinstruttion_ih_the.

community college can be strengthened.

ERpandibrEnrolTmenft foltron-englifeertngTahnorajilts

Most community colleges adhere to an open-admissions policy, admitting

Wally -anyone -who wishes -to-enrollin their-- courses . --One-outcome-of

this admissions policy is that the community college faculty members are

often charged with provi-ding instruction that is appropriate and meaningful

to a group of students who vary considerably in terms of their educational

backgrounds, goals, and attitudes towards 'reaming. Surprisingly, an

intensive review of the published literature on engineering technology

education yielded little information on questionstconcerning course

content orientation _re Ltb.g2gjire_s_ertion_f_ctrthe_______
various non - traditional and'non-degree oriented students attending

community colleges.w Furthermore, the results. of the Center'sCurriculum

Study showed that'relativelyJewlf the-engineering courses were designed

or u en s n non-engineering ec no ogy areas.,

two-year
.college do to expand the diversity

XposedHto-their-diicipline?- -We- ecommend-that:--

students o are
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1.- Colleges offe courses that aPe in line with the educational

atpiratiops and=inte s of-students-in each'of the many ups-they.

serve. The -roost obv solution to_this 'problem would be for two-year

colleges to offer gene =l 'transfer, occupational, remedial and personal

few of the colleges (especialV the middle-sized and small institutions)

can afford the luxury of hiring faculty to thch such a wide variety of

courses in engineering. However, departments could expand their course

offerings through the use of self7instrUctional learning packages. For

example, a two-year college could of a course called "Engineering

Technology I." Students who enrolled in-lhis class could take' such

self-instructional courses on the uses and importance of engineering

technology ib such fields as nursing, sociology:history, economics,

chemistry, and literature. One or two staff members would supervise the

courses, and students would receive credit in the area of engineering

they completed e.g. "The-Effects of technological Change on Society

2. Instructors introduce engineering modules or entire engineering

courses into non-engineering programs. These short presentations could

number-of-students mho might not-otherwise-enroll in an

engineering course.

Engineering faculty become involved in planning progrpms and

courses with instructors in other academic nd occupational areas. For

O

- ,

example, engineeringinstrUctors and history- nstructors could develop

and. teach jointly Technological Change- in the-Twentieth
--

Century.

4. Faculty members make overt efforfs,to acquaint students into

their classes. This can be done by describing their courses to non-

engineeringcolleigues, who then; familiar with the content and the

instructors, could recommend the courses to-their students.

5. Faculty members encourage college counselors and program

isors to recommend that students in all program areas take an

ing7technology-coorminstructors may-have-to-eenvince-

1 en-ineerin to prospective studentespecially

women and minorities. Engineering faculty should work closely with

counselors and -serve as-program advisors to assure that students

interested in Engineering receive extensive counseling and guidance to
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enable succesiful placement and performance in the program of their

choice Tbis-emphasis-on-counseling and constant monitoring of students

is one way of increasing retentiqn.

Engineering instructors offer their se

engineering, and thus laying a foundation fur the continuation of such

interest at the college level. This awareness and interest in engineering

can also be enhanced through publicity and exhibits. Increased articulation

with secondary schools is especiallY important in that most students at

this time are not exposed to engineering in these institutions.

.Engineering faculty offer non-credit courses, Ifictures2.and

special-interest program& through the community service and continuing

education divisions. The importance of attracting individuals partici-

.pating in'coursee or programs not carrying credit becomes evident when

one considetF.that_in 1976:there were nearly as many students participating

in non-credit courses 1111- s. there were in credit courses

million

Instructors utilize the campus public information office to

titre theircourses.

Designing_Courses_ Appropr ate.for,All.Students__

If engineering departments wish. to increase their course enrollments,

they will have to be more aggressive and imaginative i the methods they=

employ to attract new students. They will also hood to be More skillfUl-

in devising effective'instructional approaches to meet the diverse

learning heeds and objectives of students in each of the colleges':

constituency groups. -The success instructors have in meeting this

Challen e depends on their initiative, -on opportunities.for their

professional development, and on the quality of their forMal educational

training in preparing them to teach in the two-year college. In order

to offer engineering courses, that are appropriate for,all _two-year_

cormycifur
to 'rovide information an new

courses and combinations of courses appropriate-to the unique needi of

individual students-attending two-year colleges.
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10. More rdsearch an

concerning what the-coois ion, requirements, and

methods of presentation shmtild be _various non-traditional and

ending. two-year colleges.

11 kaznParrii-hp- rodpi laihaa,_ pstructinnal-material.s-and

approaches are apProoriate_for studintswho have poor language, reading,

and math skills, as weld NA% whose orientation to learning is

much more practical and non- theoretical than that of traditional colleqe

Orination be undertaken on questions

non-degree-oriented stud

students.
--

TektbooklUblit 'developers of,edUcatenal technologies
---

work with two-year C011ege-engfneering instructors to produce materials

that are consistentth-ifLidantieducational competencies and objectives.

13. InstructorS:*sidn'dndineering courses in line with the unique

learning abilities, goal and-idterests 'of students in each of the

colleges'.programs--4tRer education, tranpfer, occupational, remedial,

and continuing educationi Ais can be achievedrby offering separaid

courses for each of-the col cons -tuency groopsand o through the

use of speciallr_deve100ed learnind packages as well other individualized

ptic t ion_techwilifes,-

14. faculty,memberi be,4iven additional'ohoftunities to develop

ferelit instructional apPrOaches suitable fodittferent student groqm.

College. administrators can contribute to the pr-ofessionaldevelopment of

. their instructors byciffering faculty fellowships, Instructional. develOp-
. - - ,_

pent grants; P4Mmee PaY,-release time to aicr.facillt9-id developing their

.cit) courses and thstrOctional materials, and sabbtical- leaVes--for,
. ,

studies appropriate,W,instructors' teaching fields, ..,-- --:-_,

FacOlty-memberP be opportunities to discuss_edueational.
.

SuesvIth :representatives of companies that employiengineeting-tectino
, , ,-- ,,

: 16, intcfplinaryassectations sponsor programs so thatJacuity-
- . :.. : ,

-,-..-

members in'two-year collegeSLwilLbe apprised of special -.evonts' -., ti.

---five-Iiis-i- -new approachesAo-teeehingT-andopportun-i-t-leS--for-s

Federal and state agencies provide engineeriRg fn

'grants, to develop specialized courses, learn about the, late-

__in' their field, and be exposed to engineering teachers frdhi i

other than' their own.
_
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11. University graduate departments in engineering technology

develop training programs for-cur-rent and prospective two-year college

nstructors. These programs should develop students'= knowledge of

engineering technology, pedagogical skills, familiarity with instruc-
.

effectiveness Of various teaching techniques.

Studies, such as the one reported here, need to =be replicated to

keep engineering curriculum planners aware of the-naturi of the curriculum,

especially in liet of the changing demands within the fieldW engineering._

The Center's study can be judged successful if it stimulates creative

efforts:bir engineers and engineering technologists ;to address the unique

and challenging demands of the two-year college.

X2AMC/A
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Region 1 NORfHEAST.

Connecticut

0Greater_HartfOX._
Mitchell
Quinebaug

Massachusetts

Bay Path
un er

Mt.. Wachusett

Maine

University.of Mai ne!
Augusta

New Hampshire

New Hampshire Tech.
White Pines

New York

Cayuga County
Genesee
:HudsonValley
North Country

Vermont
nal

Char plain
Vermont Col.
Norwich U.

0.

Region °2 MIDDLE STATES

Delaware

Delaware Tech -.
Terry CampuS

- Goldey_lleacoM

APPENDIX A

Mirylan-..

Dundalk
Hagerstown
Harforc3
Howard
Villa Julie

-

New Jersey

Atlantic
Mddiv

Pennsylvania ,

Allegheny County/Boyce
Universi =ty of Maine/Camplis

, Delaware County

_ Keystone
Northampton, County
Northeastern Christian

and CX./-

West Virginia

West Virginia Northern
-Potomac State

Region 3'SOUTEI

Alabama

James FaUlkner State
John C. Calhoun State
Lurleen B. Wallace State
Northwest Alabama.State

Arkansas

Central Baptist
Mississippi County
Westark



Fl*ida
a:

Brevard:
Edison
Florida',.
Palm Beach
Seminole

Georgia

Atlanta
Hainbridg
-Clayton_

a

APPENDIX A
A

(corinued)
tg;

Tennessee

Jackson S
Martin
Morristown
Shelby State

0

Texas -

4ngelina
..amarlin e-sity Oran e Branch',
SamArtono A

,..,f

VernonRegianal
Weatherford__

4!

Floyd.
Georgia Mjli4ary
Middle Georgia
South Georgia

Keneocky

. _Southeast

Itawamba
Mary Holmes
Mississippi Gulf Coast/

'Jefferson Davis Campus
Pearl River
Southwest Mississippi
Wood

North Carolina

Chowan College
'Coastal Carolina
Edgecombe-Tech.
Halifax City Tech.
Lenoir
Richmond Tech.
Roanoke-Chowan TeCh.
Wake,Tech.

gouth Carolina-

Virginia

Cengal Va.
Northern Va.'/Arexandria
ew River
Southern Seminary
Tidewater

4T =hoTas= Nelson
Wythevill

Region 4 JKIDWEST

Illinois.

Central YMCA
Danville
Highland
Kishwaukee
Lincoln Land

.-Oalcton
?aubonsee
William Maine

_Iowa

Clintjon
Harkeye Inst
Indian H ls
Iowa Lakes

WW Marshallto
Smitheastern

Greenville Tech.
University-of1429uth-Ca

Lancaster

65

Harper

Lute of Technology-.



irigan
ay de Noc

. Delta
Atalftmaz 49aller

tlan
roeCounty

Oaklan
Suomi

MinnWsota

Audtin
North
'Northland
linivert.: of Mihnesota Tech.

k

A (continued

Region 5 MOUNTAIN PLA NS

Colorado

Arapahoe
Community College of Denver

Auraria Campus
Morgan
Northeastern

Kansas

liarton County
Central
.Coffeyville

ssouri

Pauli
hree Rivers

Nebribka .444

-M4ropolitana

151 tte Tenth,

Ohio

son State
Lorain Count
Norwykest Tech.`'

Shawnee stitr.
Sinclair
University of o edoA

`Comm l. an Tech.

District One Tech.,a4
LakeshoreeTech4
MilWatikeeArea X-Och
Universi0 Center System

Sheboygan
Western Wisconsin. Tech.

foi.o

Hesston
St. John's

Montana

M ileA

-North-,-Dako
I

North,Dakota St. ch. of Science
4

Oklahoma
0

ConnorsZtate
Hillsdale Free Wal
Northern Oklahbma
South Oklahoma City.,
St. Gr9gory's

South Dakota
fl

Present4iory

Collegg astern Utah
,atah Tec

g, Wyoming

Cerkral
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WEST-Region 6 WEST

Alaska

Ketchikan

Arizona

Cochise
Pima

California

Butte
Citrus
College of San Matieo

.College of the Desert
College of the S'equoias
Fresno City College
Hartnell
as en
Los AngelesPi ce
Mendocino
Merced
Mt, San Jacinto
Saddleback
San Bernardino Valley.

iSan Diego 'Mesa
Santa Rosa

Nevada

Ciaek bounty

C emeketa
Mt. Hood
Umpqua

Nishin ton

Green River
Lower Columbia
'Peninsula
South'Seattle



Cater for the Study o,f,Commuruty Colleges

INSTRUCTOR SURVEY

Your college is participating in a nationwide study conducted by the Center for the Study of Corn-
=min/Colleges under a grant from the National Science Foundation. The study is concerned with
the role of the sciences and technologies in two-year colleges curriculum, instructional practices
and course activities.
The survey asks questions about one of your classes offered last fall. The information gathered will
help inform groups making policy affecting the sciences. All information gathered is treated as
confidential and at no time will your answers be singled out.iDur concern is with aggregate instruc-
tional practices as discerned in a national sample.
We recognize that the survey is time -consuming and we appreciate ir e orts in cumipT tttn gam,
Thank you very much.

la. Your college's class schedule indicated that in Fall, 1977 you were teaching :

If this class was assigned to a different instructor, please return this survey to your opus facilitator
to give to the person who taught this class.

IF the class was not taught, please give us the reason why, i;nd then return the uncorlipleted
survey form in the accompanying envelope.

b. Class was not taught because: (explain briefly)

Please answer the questions in relation to the specified class.

2. Approximately how many students were initially enrolled In this class? 'Males

:,,Females

3. Approximately bow many students completed this
CAlurse-and received grades? (Do not include
withdrawals or incompletes.) Males

Females

- 17-71

22

13-25



4. Check each of the Items below that you believe properly describes this course:

a. Parallel or equivalent to a lower division college level course
"at transfer-Institutions

b. Designed for transfer students majoring in one of the natural
resources fields (e.g., agriculture, forestry) or an allied health
fielid (e.g., nursing, dental hygiene, etc.) . . .

c. Designed for transfer-students majoring in one of the physical
or biological sciences, engineering, mathematics, or the health
sciences (e.g., pre-medicine, pre-dentistry) .

d. Designed for transfer students majoring in a non -science area

e. Designed for occupational students in an allied health area .

f.Designed for occupitional sttideitts in a science technology or
engineering technology area . . .

g. Designed as a high school make up or remedial course . . .

h. Designed as a general education course for non-transfer and non-
occupational students

f.-DeSignectiorfurttierecturattionarrersonalupgradingof adult
students

j_ Other (please specify):

ti

0

0 2

06
0
0

Dc

raid*, may desire many qualities for their students. Please select the One quality In the following lls

you most wanted your students to achieve in the specified course.

1) Understand/appreCiate interrelationships of science and
technology with society . . . . . . . .

27

2)e able to understand scientific research literature- 02
3) Apply principles learned in course to solve qualitative and/or

quantitative problems 03
4) Develop proficiency in laboratory methods and techniques of

the discipline . . . . . . . . . . . .
0 4

b. Of the four qualitiv listed below, which one did you most want yourstudents to achieve?

i* Relate knowledge acquired in class to real world systems
and prob ms

28

2) Understand the principles, concepts, and terminology of the discipline 02
3) Develbpogreciation/understanding of scientific method . 03
4) Gain "hands-on" or field experience in applied practice . 04

c. And fro list, which one did you most want your students to achieve In the specified els
ttt e

) )..earn to use tools of researchin the sciences 0
2) Gain qualities of mind useful in further education . . 02
3) Understand self - *- .. 03
4) Develop the ability think critically 04

there prerequisitejegarements for this course? lies 0 No 02

b YES: Which of the following were required? (CHECK AS MANY AS APPLY)

Prior course in the sarne discipline talteinugn . . college 1:11

Prior course M an' science taken h4 high school 0 2 . . college 0 a

3) Prior course in mathematics taken in school 0 college 0

4) Declared science or technology major

5) A specified score on entrance examination 05
04

0s

400

3



7. Over the entire terra, what percentage of clams voted to each of the following:

a. Your own lectures

b. Guest lecturers
c. Student verbal presentations

d. Class discussion

a. Viewing and/or lis

f. Simulation/gaming

ening to filin ar taped media .

g. Quines/examinations -%

h. Field trips
i. Lecture/demonstration experimen
j. Laboratory experiments by students
k. Laboratory practical examinations and quizzes .

I. Other (please.SPecifv)

34/33

34/3!

34/39

40/41

.42/43

44/45.

Please add percentages to mike
sure tly agree with, total

8. How frequently were each of the follo wing instructional media used In this Alias

* _Also check -last -box if you or any member your-faculty developed
any of the designated media for this course

Friquently
used

ever

a, Films . . . _ . ..
b. Single concept film loops .

;
c. FIlndstrips
d. Slides'.

e. Audiotapc/slidc/film combinations

f. Overhead Rrojected transparencies

g. Audiotapes, escassett. records
h. Videotapes . .

(broadcaSt/c.losed

j. Maps arts, illustrations, displays

k. T sional-models

ritmct. en
' v ' ..

m. Natu ;d giv e ens . . .serii

n ur demo. ation .
invoyeing.chemical reagc .1 ap rates`'

o. Oth

OS

t 02 OS 04
1402 OS
02. OS 134

03 f Dl



Which of the following nsateriala Were used In this clan? CHECK; sTYPE USED THEN ,FOR FJCH TYPE

USED. PLEASE ANSWER ITEMS A-D.

y chid you have in
of these =WW1?

How
mazy
Paits
total

but:

Check
uata
Used

atutt
to read?

Would Definitely
like to intend .

Well. change changing
satisfied them them

Was
member of
a group Someoly

son that . else
n. selected , selected

them - them

0

`Labot-atory
2 materials

and Work-.
!rooks

0 Referct!

# 0

4315
D4

Pk,
ks

7 111'14



10. Please mphasts given to each of the following student activities In this

a. Papers written outside of class

b. Papers written in class .

c. Quick-score/objective tests/exams

d. Essay tests/exams

e. Field reports
1. Oral recitations .

g. Workbook completion

h. Regular class attendance -

i. Participatiort in class discussions

j. Individual discussions with instructor
. I

I. Non-written projects

.m. Homework .

n. Laboratory reports . . ..
o. Laboratory unkdowns and/or pr.actical

exams (quantitative and qualitative)

Not Included
In dete

p. Problem sets .

Other (please speritY)
tl

11. ExiinInatIons or quizzes given to students may ask them to demonstrate various abilities. Please indicate the
Importance of each of.these abilities In the tests you gave In this course. (CHECK ONE BOX FOR EACH ITEM)

student's
grade

Included but
counted less

nun 7,34
toward grade

0'
Ol

02
02

0' 02

0' 02

0' 02

0' 02

0' 0
01 0 2

0' 02

Ol 02
0' -CI 2
0' 0 2

0' 0 2

0' 0

01 i 02
0 02

Di . 03

Counted at*
or more
toward
grade

0 67

0 es

03 ea

0 70

03 71

0 72

03 73

03 74

03 73

7.

03 77

76

0 79

03
120

0s
03 14

Very
important

a. Mastery of a skill 0'
b. Acquaintance with concepts of the discipline

c. Recall of specific information . . . 0'

Somewhat
Important

02
02
02

Not
Important

0'
03

16

17

d. Understanding the significance of certain
works, events, phenomena, and experiments 0' 02 0 16

e. Ability to synthesize course content . . . '0' 0 2 03 to

f. Relationship of concepts to student's own values 0' 02 03 20

Other (please specify): 0' 02 03 21

g.

12. What was the relative emphasis given to each of question In written quizzes end a:laminations.
(PLEASE RESPOND BY CHECKING ONE OF THETHREE BOXES MR EACH ITEM.)

a.. Multiple response (including multiple
choice and.true/false) . .

b. Completion

d. Solution of mathematical type problems
where the work must be shown

e. Construction of graphs, diagrams,
chemical type equations, etc

. Derivation of a asatrnatical relationship

g. Other (please specify)'

Frequenuy
used

0'
0'
D

Seldom
used

02

Never
1 used

0
D
0

22

23

24

0'
010
0'

02
1:12

02

0
0
0
Ds

25

27

28



-130 What ding practice did you employ Ln this class?

14.- For eich of the following ou
recommended or neither.

ABCDF = 0 1
ABCD/No credit

ABC/No credit

Pass/Fail .

Pass/No credit 0 5
No grades issued o 5
Other 0 7

(please specify)

02
0

4

ass activities, please indicate if attendance was

a. On- campus educational type films .

b.--04 her-film

c. Field trips to industrial plants, research
laboratories . . .

d. Television programs . . . .

e: Museums/exhibits/zoos/arboretums : .

f. Volunteer service on an e ironmental project .

g. Outside lectures
h. Field trips-to-flat iral forma0on
..ecological area
i. Volunteer service on education/

community project

j. Tutoring .

Attendance
required for
coin-se credit

k. Other (please specify):

15a. Was this class conducted as an interdisciplinary course?

b. IF YES: Which other disciplines were involved?

quire&

Attendance
recommended but

not required

Neither
required nor

ed

29

0 0 2 03

0'
0'

0'
0'

02
02
02
02

_

0 3
03

0
.

02

02
0 2

02

0 3

03

0 3
0

27

40

Yes

No 2

(please specify)

42.
43-

16. Were instructors from o plines involved .
YES NO

in course planning / 02 44

. in team teaching? 01 0 2 45

in offering guest lectures? 0l 02 46



Which of these types of assistance were a ble to you last term? CHECK AS MANY AS AFPL

b. Which did you utilLie? CHECK AS MANY AS APPLY.
a.

Assistance was
available to me
in the following

areas Utilized

a. Clenlal help .
4 0 ' 48. 0'

b. Test-scoring facilities 0 2 0 2
c. Tutors Ds ns
d. Readers . - . . 1 7 0
e. Paraprofessional aides/instructional assistants . . 0
f. Media production facilities/assistance . 0
g. libnar/bibliographical assistance 0
h. Laboratory assistants 0 8

ectsr-aperifyl--

IL Although this urie may have men very effective, what would it take to have made It better?
CHECK AS MANY AS APPLY.

08

choose materials .d .Moreore freeom to . .,.

b. More interaction with colliagues or administr ators .

c. Less interference from colleagues Or administrators 0 °
d. Larger class (more students)

e. Smaller class

f. More reader/paraprofessional aides 0 °
g. More clerical assistance . . . . . . .. . . S . 0 7
h. Availability of more media or instructional materials

Stricter prerequisites for admission to class . . .. . 0
j. Fewer or no prerequisites for admission to class 0.1

k. Changed course description 0 2
1. Instructor release time to develop course and/

or material 0
4

0

m. Different goals and objectives

n. Pr ofessional development opportunities for instructors 0 5
o. Better laboratory facilities . . . . .. . . .. . . 0
p. Students better prepared to handle course requirements . . .. 0 7

q. Other (please specify); 06



Now, just a few questions ibout you .

19. Now many years have you taught in any
two-year college?

20. At this caller are you considered to be a:

w4.

a. Less than one year

b. 1-2 years .

c. 3-4 years .

d, 5-10 years

e. 11.20 years

f. Over 20 years.

a, Full-time facultyfaculty,tnember

b. Part-time facultyfacultymember

c, Departinentf or division chairperson

d. Administrator
c, Other (please specify):

21a. Are you currently employed in a research or industrial position directly related
to the discipline of this couzse?

b. IF YES: For how many years?

fi

c. If previously you had been employed in a
.

number of years:

22: What is the highest degree you presently hold?

02
0

4

0a
0

02

Yes El
No.0?

trMS

ed Industry or march organization, please Indicate be

a. Bachelor's
b. Master's

c. Doctorate

. . . 02

IMPORTANT INSTRUCTIONS

Thank you for taking theJirne to complete this survey. Please seal the completed questionnaire in the envelope
which is addressed to the project facilitator on your campus and return it to that person. After collecting the-forms
from all participiints, the facilitator will forward_ the scaled envelopes to the Center.

We appreciate your prompt attention and participation in this important survey for the National Science Foundation.

ipa
STY or CALITOMILS.

777=n-

OCT 1 7 7980
6U


