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DG — - mh;w”mEng*neering LnEtfu:tian e:aninei,as_zevealed in_a '
-stuﬂj af science education-at two-year calleges which' involved a2~ L

reviev of the literature, an analysis of the'catalogs aind class = - .’

_schedules of 175 institutions, and a.survey of 144 engineering

, instrictors. The report first presents a general profile of . e

ern . . .engineering-technology education based on the literature review, -+~

_ ‘considering curriculum, articulaticn, student recruitment,
instructicnal practices, and :tgdent and faculty characterlstigs.
—pindings—fror-the-catalog—and—sche ',hénmgﬁESEEtEﬂ_—a——a
for eight disciplinary areas: (1) genaﬁéi enginee:zng. {2)
engineering graphics-and desiagmi (3). civil engineering: (%)
electrical techrology: “{5). naterials technology: (6) mechanical

= eng*ﬁéériﬁngTTTEiﬁﬁust:’ai“eﬁgfnEertngfwanaiﬁftwaerﬁﬁaatiggE;Wf -

autanctive, and combustion +echnology. This analysis focuses on" .-

~_ course, offerings, prerequisites, and objectives: lectures/laboratory

e fOrmats. intended andience: and differences between public and private .

o ’calleges, Next, the report discusses course enrollmert and completion

- rated and examines several areas related to instructional practices, H
-including utilization and selection of instructional materials, :

g dent -evaluation- c:itevia;~gzading, out-of-class-activities,-and- - -

’ 5 interdisciplinary approaches. Pindings concerning the: working

coenditicns of. faculty arnd their characteristics are then presented.

folloved by susmary conclusions and recommendations for instructional

improvement. 2 bibliagraphy and the duestionnaire are appéﬁﬂeﬂ-
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EE= NS sexeuce_azueemn_Iu_THD:\:EnR_wLLEGEg ENGINEE!

‘ _ Twn-year cn]leges enroll nne-third ‘of 311 students 1n higner educa-"
o tinn-- ore. th’nifnur m1111nn penp1e Aecerdjng to mpstfrecent f1gures
"43 pereent ef all f1r5t-t1me, full- t1me etudents “attend these 1nst
. ~ When part—t1me students and students enrn111ng in the twn-year :niiege

. concurrently with or subsequent to the1n enrniijng in a senior institution

,tjans. o

- = S = S

© q are taken into acenunt the number nf f1rst-year students tak1ng twn—year
_ cnﬂege cnurses‘ epprnxmates twn“tm ﬁnf eﬁ freshmen- ,
‘ In response to its npen-dnnr pn11cy, en extreme?y d1verse student

pnpuTat1nn attends the enmmunlny CD]]EQE,*EHTQ]11ng In a wide Tange e

pe o Lo -COUTSES end pregrams (transfer, nceupet;unaf regedaai céiiunwig service, N R

'“ii%e‘,7 and term1na1 degree) This size and d1ve?s1ty have 1mp11eat1nne fer
' eng1neer1ng education, for stnuctur1ng fﬁg eng1neer1ng curriculum, and

mmT var:presenting~eng1neering material-to= 5tedents._,,” s s s s s e —

-This mnnogreph as part of a National Science Foundation (NSF)

L sponenred’étudy ‘of ‘Science Education-in-America's community;-jumior, and-— -~ - -

- technical colleges, exp]nree engineering education. The study, ennducted

““”~n~”~““~*by the Tenter-for-the -Study- ofanmmunetwae11eges -was.-designed-to-- i

preyide,a cnmprehensxue picture of science curriculum and instruction..

— A Iitereture rev:ew of-the most important studies of two- yjar enlleges' R S

fasseeneuetedmteadetefmﬁﬂezwhatmwassal;e dy—known.

ebeut curricu1um end 1netruet1nn 1n the sciences. Curriculum data ,
(e.qg., prngrems, course offerings, -and prerequ1s1tes) from the 1977-1978

academ1c year were getheredifrn the catalogs' and class schedules of-a
: _representgtive netTDne* eempie af 175<cni1eges A random samp]e of
1petnuct1nnal preet1ces and to onta1n some 1nfnrmetznn on the se1encef
eueem,uemmwfaqulty,”"Th1s information was collected to serve as a bases for A
¥ 1nveet1gat1pgfthe developing trends. in .science education and to document
the current college efforts 1h various fields of study
- Thi's mnnognaph beg1ns with a look at eng1neer1ng curr1eu1um fe]]nwed

=

by examinations of" 1netruet1nnel praet1ee§ and by a diecuss1nn of the

—— 1aeu?ty==—Reﬂbmmenﬂet1nne=$en:etrengtheningzengineee4ngxedueatznnxene

repnrted in the findl Sect1en ., - (» v
- & .




‘ S “ PART 1 ,
ENGINEERI@«MUE%;CULUMN MUHIHLDLLEEEE

sA

: — aracteristics of the con ;gﬂgﬂg;_g iommun1ty o
w T lco]Tege nf the 19785 must be taken into account when. Eon51dér1nd the = |
status of engineering educat1gﬁ fn that fnstitution.. ‘The first of t pse. " 8
Eﬂaracterist1csiccncerns the mu1t1p1e missions of the ccmmunlty caij'ge _f' -
N It offers: programs fur transfer studeits in d1fferent ma;gr fieldsg qLS
'“=f¥J‘~mnmﬂDthransfer stud dESfPiﬂg'EﬁgEﬂET§1‘Eﬁﬂﬁ?t1ﬂn, 5tu§ent5ﬁ1,v_;f"
‘tibnal-and teghﬁica1 programs; eﬂuaat1ena11¥ "underprepared“ %tuﬂenfs 7
needlng‘remedlalmgaurs';Arequ1red for entry into gbe college's transfer’ el 7
~ or ‘occupational progyams; and nan-degree jented d students des1r1ng T S
~cuTtyral, recreat1,na1 -and cummunlt interest courses, ) » :
A second d1st1ngu15h1ng :haracter1st1c ﬂf the\commun1ty cn1lege is b )
~ 'the massive tranﬁformatian in the composition of -its student body that
= nas—nccur?gﬂhﬁﬂmFeeentmyeaFsfssigmquus;zazaﬁxihe,n3£,4giggg of twcfyear,,iw.;:ﬂifjj
ﬁ% ~ college stu&ents enrolled in uccupat1anal pgagrams increased from 13 - - 7Al ;

percent 1n 1965 tﬁ approx1mately 30 percent 1n 1570 ang then to near1y
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N 50 pe:eentgn_}SIE (AACJC 1975) ]fn a reeeﬁt’ly cemp1eted r;ane\vl nf - o

el w

] DCCHPE%TETISI En:ﬂﬂﬁeﬁt trends in the tﬂe-yeer eeﬁege@Lembar&; (19?3)»,., AR

" “noted that “it is’ -not unusual to find cnﬂeges even entire stete eyeteme

,,“h%rEﬂCGUPEt’mne’lf reﬂments exceed transfer enroﬂments 2
.- ThE- DUmber of ‘students erei;t.lmpatzng in non-ered1t courses or

. l’

pmgrems hée mz:reesed over 100 percemt fn.one year (1.5 mﬂhan in 1975 . ;  o

... te 3.2 mﬂ’h&ﬁ in 19?5); The importance of the- =pheeemene’l growth of i
v ‘ centmumg educetmn enroﬂment in the’ eemﬂni-t& coﬁege curﬂeuium 7

~.becomes evident inm the f1rﬁ:hﬁgs§ka£ m 1976 ‘there were near'ly as. many .

;tudents pert‘lmpat‘lng in hen—ered1t eeurees as there were in E{‘Ed'lt b

Tt

courses (Lomberth, 19733 o : S
> Anﬂther EEJDF charfge that. hee now eeeurred in the two-year ee'l]ege ¥ L

- 4 ceneerns the- eampes1tmﬂ of the student population 1tse’|f. %n the ’lest%

deeade there have been subetenha?im:reases in the® percentage of enm- .

?fa‘:fjie:—;;; “munity-eollege-students-who-fal} - into-ope-or-more-of -the-following= -t

, ' categories: over 25 years .of age; women students returning after a
B pre'tenged "absence; eemnr c1t’izens ~pagt-tihe students Ti‘3§1t19ﬂ31“'“ R S

ﬁfu’l-?l ‘time ‘students enteﬂng the commumity collegg Juet af’t,ex;; :emp'letmg.
s e mgh -school-account -for-only- ebaut -20- per‘eeﬁt of.- the enmﬁmenis ‘mih’ls ,i-_L

a* . FJ . . -
_institution. . : - - 0 o

.o :
T TR - third. d’ietmgmshmg cherecteristie ef the eem,munlty ec]’lege -
nfe

-mceﬁee;rﬁeﬁeh%ﬁeﬂ-eredﬁweekeeueeeztah attern of its s nts. ,
of-the ecmmumty ceﬂege eu‘ﬁcu]um cannot eeeur‘etely be v1ewed in ‘

c’lassu:.e'l’ terms, it is not & ceheren.t 1ntegreted sequence of coarees and

S SE—
R expeﬁences In fect regerd’less Df how the pregrems ‘are designed, -they

" dre, not eequent1a’l at all fer most of the students wﬁo enroll in them."
T Asizdable” me;aﬂty of stusifits do not.complete p‘!em‘;ed programs== - - Vo=

vEeaj:’mne] trensfer acaéemc major, Of enything else. They drop in
_s.and o t, changing me;or‘s‘ beginning ograms, without cemp1et1ng them,
using the 1nstfftutrcm as an ever present resource (Cohen, 1979). - %
Des1gn1ng an eng‘ineer’mg curriculum to meet the d‘ivere]ty of syent ;
" talegts and objectives preeents the fo’l]owmg dilemmas. Should the .
icilum cffermgs serve the gucat’ione’l needs of the transfer student? ’

eNpeeds ef eéeh,group or sheu’ld one course be geere?/ toward eetnk*
N

= i » ,"'l_i»




. % f - & = )
fying*genéral educatlun abgegt1ves’ Shﬂu]d the cnurses be as. demand1ﬁg
35 - thgse fnund in-the. transfer 1n5t1tutran ar‘shauid*they'be ad;ustéd to—— ¢

Y - the 1ess atademicaTTy 1nc?1ned? The ways‘?n which these' questinns are’

J; answeredrhave an 1mpnrtant bear?ngwcn the number af st&ﬁénts 1n éach bf
) Tthe arious ‘educat:ﬂnal ijEEt1ré
o o educat19n, B i“;:;{ e A B ..
' , . THE LITERATURE . . : ’

L sauac.E‘s oF LITERATURE ON ENGINE‘ERJNG TECHNOLOGY EDUCATION .

71 The snurtes of 11terature on eng1neer1ng educat1on dre pr1mar11y T
the U.S. Office of Education, the U.S.-Department.of iabor, masters'

_ theses and dactarai dlssertatians and descrxgtlgg reparts frgn 1n[i- 3
s :%duai institugions (Fibel 1972) The Jaﬂﬁary 1972 Nuvember 1968, and
S in—eacbx—!!ayqssu% ffmls?&threugh -19¢ Education-
- - are devated to englneer1ng technology. ,~ v ) - . 'jié
f*“ﬂ““”* ‘ﬂﬁin‘1970 the American-Society- far‘Engineerrng Edu:azfﬁn*(ASEE 1972) =

-conducted .a study desggned‘ta-anventary the current .nat{onal ‘effort 1ﬁ
- ELWAAMQKpragramswafﬂtwn -to- fgur -years. . duration-in eng1ﬁeér1 g~technolpgy educatieﬁ,mwwammufm
... assess the strengths and weaknesses of current educatiana1 ﬁtact1ces in . .
T :_m_this dgmaln, and. suggest further<effnrt5 ..... in. th1§ area;m_MaJﬁr<f1nd1ﬂg5m L

Educat1an (Defare, 1972) Papers and researgh reparts whichrwere

originally prepared as background information for the Adv1sary Cgmmzttee
7 . of the Engineerings Technology Education Study is EL'SG avaﬂab’le (Defore,
;i“““_f“fﬂft1571}“” Tﬁe papEFS“Tﬁ‘this :Dl]EEt1aﬁ“pr§vidE 1nfermat1nn in the fn]lawing
o pragrams! examples of" ;uqr1cu]um gu1des far assaciate degree engineeﬁ1ng -
' technnicgy prodrams; tgp1cs cavered in mathematicsaand phys1ca1 science «
‘courses that are part of the associate. degree eng1neerﬁng technp]dgy
curr1cu1ﬂm acéred1tat1cn of enginegring techna1agy cgrr1cu1um
characterist1cs of student and factilty in associate degree engineering _
*EchnglggyzprggramHegm fication-of-engi naer;mgiethmcaaﬂs ;—and-a—
study of assoc1ate degree engineering graduates on the JDb
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fhe_Hnuemﬁe:_isﬁﬁ_lssugﬁnf_ggg1nagrlmg_Edusatlﬁn_1ncludas_a_d1rec__
o tnry of englneer1ng technaiagg-prpgrams accred1ted b} the Engjneers
Council for Prnf2551cnal Develcpment B1b11u§raph1es aF VDEEtTDﬂE]/
* technical 11terature (Adams 1972; Elisworth “19;

Hagis@s & Stake?an, 19?5 HT]11ams 1973) pra 1de ggaﬂ sources far

*

N research on tha re]at1gnsh1p between curr1cu]um anﬂ S udents an-the-job

‘ perfarmanse and advancemént Williams prov;ﬂes a cn”,rehens1ve overview

of. 5tud1es on_curriculum and 1n5tructﬁona] -innovation in electrical= . ”Héi
- ele:tron1cs A "’de range- of rEpBrts pamphlets, reprints, and books on-*w¥' -
engineering and” engineering technology” education can be‘nbta1ned from _"" —
- *the F&biicatsqﬁs 0ffice of the Accreditation Board far kngineering and - £
Technology in New York.  Prior to 1980, this arganjzat1g was called the -~ éﬁg

Engineers Coun§11 far Professional Dévelapmgnt

N VO

77777 = N vg!,,',,,, — ,,'v,, g R—— 3 A P

RESEAREH IN ENGINEERING TECHNDLDGY EDUCATIDN AN DRERVIEW

733 Recent research in engineeglng technology educatian facuses on five 7

e e areas**‘curr1:u1um art1ﬁuiat1aﬁ -recruitment of- students, %nstruct1ﬁnai-*i"wwlﬁﬂm
practices and student and faculty characteristics. Representat1ve N

mm—eeeee—~ studies-in- each of- thgse -areas will be-cited. - — -wl- T reep—
~Currituium—According—t ,i,;;Qméf#ﬁaﬂ=£ﬁt#ety=faf=Ehg%ﬁeer?ﬂg

: Education (ASEE, 1972) the essential content of engineering tgchnn1ogy
curmcu’lum must be mathemat1cs, ?asu: SG’iENCE techmcai sc1ence a !

of eng1neer1ng pract1ce (p 22) The components aﬁd time a110cat1gns
’ re:ammended by ASEE for a twa-year ‘associate degree program in eng1neer1ng

* technology are Wfsted be]nw- .

IR - -Yechnical Stud1es Cébaut ‘one_ year) Th%srinc1udesﬂzqurses_iﬁ,the
-major technical specialties, related technical studies, and the
technical sgiences., s c 7 - \

Basic SETEHCE 'Studies (about 1/2 year)--This includes courses- “in— e
é,mathemat1c§ applied mathemat1cs and the physical sciences. '

El

Non- ta:hHIEET Studjes (about 1/3 year)--This_area 1n§1ude§ courses’
in communications (English composition, speech, report writing),
humanities, social studies, and other life-orjiented subject matter

-
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%/ ('54“2‘ ) 5at1§fy apec1al 1nst1tutianal ﬁurpasas

?aat;tut;anals51ect1ve5rtIh%5—catagar3sanc1uﬁaéicﬁﬁraas—neaded;tﬂj—~‘i“’

The tatai amount of time needed t& cﬁmpféta caursaa in all faur categar1es
Ic two years . (ED seme terhours). . . . .

- " “Also included in the f1n i report of thE‘ASEF“SPQHSQFEd Eng1near1n§

o Taahna]ngy Education® Study is. 3, list of das1rab1e charactar15t1é§ of
e aSSDCfatE degrea eng1naar1ng tachnaTDgy EUTrituTa§, Among the raaammandaé L
Je— t1cns 1151ed vere that communrty colleges ahaqu provide substantial {;,f 
;;m,,a;Wﬂ,q", numbers af graduates in eng1neer1ng tathnaiagy who.-will transfer tngEA |

. pragrama at the junior-year 1ava1%;§ach spec1a112ad tachnalagyﬁpragram
_ (e.qg., c1v11 engineering techna1ngy, cham1:a1 ang1near1ng technology,
E?actricaT taahna?agy) §h§u?d praduce batwaan 2& to 30 graduates annuaTTy,

=

ba undertaken on?y hy thuse ca]]egas that can supgart advancad pPaduct1an-

. type'1abaratariaa~and A Credentiated frau1tywmﬂIn ‘most- 1natancas-~t6252a~*"~—~vv~—+—
raquirements cou]ﬂ only be met by ca]Teges with large enrollments. )

T Savera? “studies focus on developing and/or describing the curr1cu1um

E in a particular area. of ang1near1ng technology. Hull (1979) reparts on .

g~ 1 8 0f fice of “Education” project*that“waa designed” ta‘dava?op and“tasgi”k““““’”“_

- - a curriculum for tra1n1ng energy conservation-and-use technicians (ECUT)
————————1n-an-effort to- dava?ap’an ECUT-program-that-would satjsfy theneeds of - B
1 "J';,a”Tﬁ‘a=aay*that“waa’?aaﬂTTygadaﬁtabTa’by=§thaaT§==tha‘fa??aaﬁﬁg“====‘““

five steps were taken: - (1) a needs assessment. was*tanducted (2) an *

actupat1ona] anaTysTs was made and the rasu]ts of this analysis was used

to design the curracu:!umi (3) instructional materials were developed and
pilot tested; (4) the curriculum and instructional materials were field

77770 “tested and revised; and (5) results of ‘the project were disseminated to .
schools and emﬁ%ayérs Thia model proved to_he a very effective method
- OF - déVE]ﬁp1 ng- cu'f-'f-’]cu‘]um PO 2 S -

::_;mﬂﬂw_;ﬁa;andaﬂcuaﬁy (1930) _The SET curriculum is intended to be 1ntETdTS¢1P71nafY -
| _ with-a ba]ancad,affering of chemistry, physics, mathematics, mechanical =~~~ ~
= '?""tacnnolagy, and™e ‘Tattﬁﬁﬁftaxtathha1aggziiﬂmaﬁg*thé‘tﬂaimgfaﬂvaﬂﬁéd“*“
e ,;,,,,, ; S ——f{,_?f—f I — 'j’"’i;jy "
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g:adgatESJEnxxxuﬂgnueathezj sl ‘;,_3n_th15_atea_at_a_t:ansferdlnstltutlnnr_d__;d&
An jmportant prqb1em.1dent1fied in the literiture 4s the. 1ack,gf ——
S cuns1§tency and un1fnrm1t§gamang certain eng1neer1ng tgchnalogy pragrams o * ‘Eg
f:”?;ﬁi%x;f aqﬂlQQUFEE§ beaqug cumman_?itTEs.EVS;hon and Andersan (1977) found that ;2
‘ there was a. Tack cf unffoqmity among tge Ca]1farn1a commun1ty ca]]ages :
dn their engineering technaiagy and 1ndustfiaT techn51ngy programs. : v
i o A]though programs in each of these areas shared the same name, they = - . .
differed in curriculum content and ?15§§§ Several problems that resu1ted -
from these Jn:nnsjgienﬁ1es identified by Sthnn and Anderson are listed 7
.._,_.A,_v:4 — ‘_b_%jgw,:_,\ e i e | m o e emen e S s ;. L f! 3 e .ﬁ,;w,_ﬂhw..,_.A.-j_r_,_&.._‘_;_
Art1cu]at1ﬂﬁ between commun1ty ca]leges and bacca1aureate _ T
programs had torbe dealt with individually, because uniform L
articulation policies could not be established.” Employers of =
t&chnicians could not adequately identify qua]1f1cat1ons of )
é graduates based on curriculum titles. Many companies there--
P’ . fore adopted “the policy of out-of-state recruiting rather than
T echance theTretiab i1ty of “local graduates T~ Students™were === =
-uncertain about the occupational goal and qualifications for "
- - employment a.curriculum might prnv1de Matriculation among
T . the community colleges and various programs bearing common
titles was an uncertain hazard (p. 763). o
g aﬁdrESS"these“prab]ems;“a"statewide*study‘af‘ehgineerfngmaﬂd'ﬂ~“““““;i*M““““

aséupaticnaiftezhnafagy program was conducted. The findings of this _

- study were used to develop a recommended curriculem for engineeping — - - - — - -~

“===“=”==(:fEtﬁﬁU%EgY=Eﬁﬂ=Tﬁﬂﬂ§tTTE%=tEtﬁnU*ﬂgyﬁpTUgT?m§==:5ﬁt%TﬁEE*ﬂf‘tﬁE:TEﬁﬁﬁ

' mended curricu1a along with selected examp1es of topics of study are

__provided by Schon and Anderson (1977). e

- ¥ ””m, A topic that is receiving an 1ncreas1ng amount of attent1an in the IR
engineer1ng educat1cn 11terature is 1nterd1sc1p11nary courses. Based on

= N

-observed that: -

~* _The .increasing. n:amp]exlty of techmr_al 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 uging
facu1ty fram eng1neer1ng, maﬁagement social sciences,

_ff,-inteﬁdiscip11nary
: eng1neer1ng courses in the literature (quk 1974; "Goodwin & LeBold,
1975 Gragander 1976; Hank1ns, 1977; Kent, 1978 Lawless & P1c1, 1977),

e f/‘r } 7 £
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very little of this literature is. fgcused on ‘interdisciplinary courses

in community colleges. - . ?: L .

hj

s An 1ntere5ting appraach of 1ntegrat1ng ehg1neer1ng techno]cgy into

'*‘requ1red Edglish courses 15 described by\gatz (1980) At Ward Technical

CD11&ge ‘students .are requ1red to take two couF59§-1n Eng]15h 4 The first

course emphas1zes exp351tary wr1t1ng ln add1t1cn to the essay and short

" story.. The second course concentrates ‘on technical wr1t1ng plus a study

of the novel and dram _The techn1ca1iresearch paper is a major part df

~ this second course, which is offered in ‘the. fourth semester of the §

tWD‘yEEF eng%neerinﬁ techna1ogy*program This requirémént of. having i

paper has FEEETVEd favorab1e EN31uat1ans from students, facq1ty and

'"empToyers Faculty members in Eng11shiand Eng1neer1ng technolody reparted“‘

that the1r understand1ng~of the educational needs ‘of eng1neer1ng téghng1cgy

, students 1nEreased as a result of this program : L.

Another curr1cu1ar area wh1ch has rece1ved scant attent1on in the

”'“deVe1opmenta1 5tud1es ‘program-kas been~ designed for= “studants-who need—

'}}i FﬂtﬂPE—EﬁﬁEEFﬁs—ﬂFﬂgPaH%—aﬂ§=EQuF§EE—%ﬂ—éﬂg%ﬁ&&?iﬂg—iééhﬂ&lﬂgy : ,_,i N S

is academ1caj]y underprepared. One gf the few ava1]ab1e dgscr1pt1gnslaf
a two-year cgllegeAgrogram designed for students whﬁAlack preparation in
certain, areas needed to succeed in=téchnical programs is provided by
Cavano (1975). ;At'Fayéttevi11e TEEhnica171nstitute a three-quarter

additional préparat1an before starting the college's technical curriculum.

-The program 1nc1udes courses in English, mathematics, and physical

sciences (with biology, chemistry, and physics alternatives). In addition
to these courses, students in this developmental program are encouraged

"-ta take electives in such areas as study skills, typing, drafting, .

autcmot1ve we1d1ng, and/or Dther man1pu13t1ve Dr1ented courses. This

students camp]ete their assog1§;e and bacca]aureate de@iees in eng1neer1ng,
technology. - . f'

- Articulation. One, development with important implications for the
community college is the growth in-the number and types of baccalaureate

ipragrams in engineering technology (Leavitt, 1974; Rinehart, 1973;

waIROff,élgsg)g Armsby (1966) reportéd that such programs were slowly
8 N
%13
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being introduced™ The Mé& 197? Eﬁgineeriﬁg_Edggepjen special issue on : e
. i - engineering ﬁeehﬁchgy eeﬁteihs 3evere1 articles on this subject (Byere, ‘
1977; Moore & Will, 1977} R1nehert 1nd1ceted fhat a sizeable number -of
four- yeer ce]]eges in the Un1ted Stetes either offered or were cons1der1ng

offering be:ce1eureete programs 1n teehno1eg1ce1 areas and that many .of

>these pragrems are planned with the eseoe1ete degree recipient in mind.

‘A historical perepect1ve on tge growth of eeeec1ete and beece]eureete ,

programs in engineering techn 1ng is eve11eb1e in Wolf (1977).

. The growth of becce1eureete programs in engineering- technology,

(E;E T.). 1eed!!Eo the 1eeue of art1cu1et1an between two- and four- yeer

ce]]eges which is an area that has rece1ved much attention from

! engineering educators (Ce11fernla State Coordinating Council for Higher

© = . Educationy, 1969; €orcoran et. al: ,‘ 1977; Defore, 1974; Greenwald & :
‘Wecker, 1975; Levitt, 1977; Phelps, 1975; Wo)f, 1977). For example,
Greenwald and Wecker found that: etudente in the nertheeszUnited States .
cen\expect to lose one to one-and-one-half years of ;TEth transferring

— with e—twe—yeee—eeeeciete—degree_en_engeneaeeng_technelegy_tn_e_fnut_yeate_____ﬁ_

becceiaureete program in engineering. A .

Wolf (1977) reports on the results of a survey dEe1gned to test the
agreement between repreeentet1ves of two-year and four-year engineering -, . _
teehno1ogy pregreme on cr1t1ce1 issues related to ert1cu1et10n The

L

\'L,«’ a

memesemee=—dagree-engineering- techna?egy educators tend to-agree-on-the- fe]ﬂewing:ﬁi*iWJE*ee
points: employment and transferability are not conflicting goals for
‘associate programs; associate degree technicians are likely.to continue
theiP edueetion* B.E.T. progrems prevfde exce11ent transfer aptiene for
and student performence, and eng1neer1ng programs, as oppoeed to B.E
programs, do not articulate well with essoeiete'degree technician pre—
grams (p. 273). - Wolf concluded that a good framework for articulation
exists between gredd%tes of associate degree programs in engineering
technology and B.E.T. programs but not B.S. programs in eng%nee;%ng.
Wolf euggeste that the barriers preventing engineering technology
~ ~ associate degree recipients from entering directly into B.S. programs in
; engineering may be artificial. The investigator pointed to the need for,
research on the characteristics of students in engineering and engineering
* . technology programs. A ‘ o,
T - . ) ‘




Recruitment of students. Much attention has been focused on Fé—;(

ing students, especially women, into engineering te¢hno1agy*pragrams .

i

Gour?ey (1973) describes a book1et that was dés1gned to ajdi,

Q%tvtut1ona1

?

'

personne1 and others in pub11t111ng the opportun1t1es in eng1neer1ng
technology 1n North Caro]1n§; This document focuses on such topics as
opportunities available for ‘engineering technicians in North'Carolina,

~ the relationship of engineering technicians to engineérs, the engineering

technician curriculum in North Carolina, educational experjences required
for the engineering techn1c1an, continuing education possibilities for

thé engineering techn1c1an, and facts about the local educational institu-
tions. A valuable featungiin the JournET of Engineering Education is a‘

“column on career guidancé? Among the topics addressed in this column

are "How to Interest Quatﬁfied Students in an Education in Engineering”
(Strong, 1978); "A Horlégfor Women in Engineering" (Strong, 1977b); and
"Company’ Contacts: A Sérvey of Industrial Guidance Activities" (Strong,
19773) In thfS'Tattéﬁ értiE1e results are summarized from a survey

— Lﬁat—ﬂaﬁ—ﬁ‘ﬂﬁ’duﬂtﬁd—tﬁ‘ﬁ&t&m?ﬂﬁ—th&k?ﬂds—éﬁd—éxtEﬂt—Bf—f}ﬂ'f%} vement—in

engineering and engineering technology gu1dance activities by 109 companies.

" This™ study revealed that industrial companies were involved in conducting

"~ thisstudy was tha

engineering gu1da

plant tours, pane15 and group d1scuss1on5 at the college and high
"school levels. Ledtures, dlstributigggof mater1aTs and film/slide

presentations QereL 5ed much -less fre ent1y An 1mpartant finding of

involved in eng1njer1ng technology guidance activities as compared to -
ce ) ’

It was recommended that "more cummun1cat1gn was needed on explaining
and differentiating between englneer1n§ and engineering technology
programs, pErticé?ar1y in accurately describing the nature of thg work
and Qppartun1t1es ava11ab13 in eng1neer1ng technology. The public, high
school faculty and counse1ors as well as many industrial personnel
offices are still confused as to the difference between engineering
degreés and eng1neer1ng techno1ogy degrees" (Strong, 1977a, p. 278)

and retaining women in engineering te;hnoTogy programs (Dav1s, 1975,
0'Brien, 1977; Rudnick, 1978; Rudnick & Wallach, 1979). An excellent
overview on methods of recruiting and retraining womeh in engineering

‘only about a third as" m?gy compahies were actively =

L
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technolagy programs is feund in Rudnick. Top}éi‘addreeeed in this
article include career ewereneee programs, role models, campus V151t5, o

educating -the ‘educators (guidance counsélors, math, science and vocational \=

. ettent4en;e:e_the_ﬂe11et_Elenj_cemputez_elded_;netruetlenf;enmput

“instructors) in.junior and senior high schools about éngineering technology,
-the role of the techniee1 institute in helping adult women prepare for

rewarding careers in eﬁgineer1ng techno1egy, access to financial aid,
and combating attrition. The Guildford Technical Institute Society of

. Women Eng1neer1ng Technicians was established to stimulate interpst

among wemen in the f1e1d of eng1neer1ng techne]ngy and to provide eupport

‘fer women engineering techn1c1an etudente P1reedy enrolled “A deecr1pt1on

of this successful program ‘cant be found in 0'Brien. _
~ Instructional practices. A substantjal proportion of the literature
in engineering education is concerned with research eﬁ instructional

methods. An overv1ew of recent research on 1netruet1ene1 methods in
eng1neer1ng education is provided by LeBold (1980) The 1nveet1€ater
found that the instructional methods that have received thexmeet

assisted evaluation, computer aided design, and aptitude treatment |
interactions. Student evaluation of instruction and testing and grading
methods have e1so been researched :
Some attention has e]se been given to sueh 1nstruct1onal methods as
case studies (Alic, 1977;, Flammer, 1977), self-paced computer assisted

“~instruction-in-technical mathematics- {Goodson;-1977)%=visual-aids -(Brainard; -

1976; Jeqkine; 1?77); beheviera1 objectives (Adams & Munsterman, 1977);
PSL (Heimback, 1979); and team teaching (Cook, 1974; Goodwin and LeBold,

- 1975; . lawless & Pici, 1977). It is 1mpertent to note that very little
" of the literature in engineering education is concerned d1rect1y with

engineering technology in community and -junior colleges. This is a
eignifieent oversight in that theleducetiene1?beckgrounds and interests
of many students attending community colleges are often quite different
from those of students in four-year colleges and gniversitieS!

Student and faculty characteristics. LeBo1d:s (1980) overview of
recent research in engineering education also 1ne1uded 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
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ments of employment, salary and involvement in.continuing education

activities of recent engineering graduates; and reviews of effortsﬁﬂade,g*
e
te attract and reta1n more women and minorities in eng1neer1ng -~ .

:; rﬂ" o

“The percentage “of communﬂtyaco1?ege students in oc;upat1ona1 eregrame
who complete associate degrees is very low nationwide (Cohen, 13]93

One of the factors that may be eontr1but1ng to this high attr1t1én tate

is that many students, once .they acquired certain skills, seek full-time
emp]oymeﬁt rather than compplete the remainder of the1r degree program.

The valde that emp]oyers assign to the associate degree in eng1neer1ng

- technology versds' partlcu}ar‘ skills acquired ds pal‘t of the degree

program or tra1n1ng 1n a propr1etary schoe] is a top1c in which research.

is needed. ' N t _
A study reported by Edwards’ and Roberson (1980) provides some

insights into the importance emp10¥éra assign tos the associatp degfee 1n ‘

engineering technoTogy, Graduates of Nake'Teehn1ca1 Institute's 51? )

4

engineering techﬁoiogy programs . nd their employers were surveyed te

- deteea}ae—what—eaeh—geeap-ceae;dered_the_haeec_aif,;;' an
' topics most needed by eng1neer1ng ﬁechn1c1ana on the geb Results of

this study showed that graduates were more supportive of a knowTedge of
basic science and mathemat1cs topics while employers tended to support .

| only those topics that were 1mmed1ate1y useful in solving day-to-day

problems. Edwards and Roberaen atﬁ?1buted these differences in reaponae

~ patterns to” the desire of engineering" techniciansto stay’abreast- ef s e

teehno]og1ca1 change, and the desire of employers to have empTOéees who
possess the knowledge and skills that contribute to immediate productivity.
LeBold (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

qualifications has also received some attention 1n the engineering
- education literature. Results of a nat1onw1de atudy of ,institutions
with accredited engineering technology programs (Hart & 0'Hara, 1976)
- showed that the two-year colleges gave more credit for profeasienai

registration and industrial experience in promoting and hiring their

' facu1ty'thaﬁ did’ the four-year colleges and universities. In terms of

hiring practices, 64 pereent of the-two-year colleges which offered
asaec1ate degrees in engineering teehne1ogy indicated that the minimum

L
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7 educatmnaT reqx.érement was a bache’lcn* s deg;ee but/84 percent n@ted ’ N

that a master s gegree was desirable. An NSF-spopsored stu o

] . Smem:g Fourxd,atmn 1978) on h1r1ng bf sc:*lenC' aﬁd éngmeer’mg fauﬂty
T by twoweand four=year co]’leges showed that 1n _ 1 e academic year 1876-77

S T S

52 percent of the new hires in englneerlng at/ four-year institutions had B
e, ' doctorates er were likely to EarnAbne w1th1ﬁ/a year, dr two’ years of
) L ) appa1ntment.l The earregpnnd1ng {ggure at, €t=éyear colleges was Qn]§ two
‘percent. 0 - Ny ‘/ g e, ) .
j i Not ev1&éﬁt Within the, 11Ee1ﬁatur‘e¢}s a- global viey of engmeermg '; ' /

educat1nn at the twc year, college. %ﬁ1ch f1e1ds of Eﬂg1nf§%1ng are the
mgst preva1ent? How are preféqu1szyés d1strfbuted -among these eng1neer1ng
areas? "What instructippal modes efednm1nate¥ for example, what perﬁentage <
tof cangestQQE a Tabagﬁg comﬁbnent?"lﬂfcrmatfgn on the current T
statusiuf eng1neering tech 1agy in the cdﬁgun1ty .and Jun1cr-c011ege was
abta1ﬁed in. the Centér 'S study af science educatjon. ™ '
rCénte§E§ stﬂdy on curr?cu1um are reported in Part II of thTS "monograph. A
The fiﬁﬂ;ﬂgs_cf_thng§aieF;s_guﬁplcglum_§tuqy_a:e_pngsanigd inPart 11. =
Results of the Center's. Surveys of 1nstruct1égaﬂ pract1ces and fiag Q1ty ' :
. appear in Parts III and IV.i The ma]or f13d1ngs and recnmm&nﬁatj&ﬁs of

X

thE1r study.are summar1zed in Part V R _ AN

s EE s i el o et el m_ et Eoicea e ool - - e
v B TETEITT Somta
. R




Lo L
3 /"‘-::!
o : :
! ) - t} ;o B ‘., *
Y ; o . ) . ' .. o
“ o PARTII ¢ . - t ,
. . - THE CURRICULUM STUDY ] ya ; ‘
' - A pepresentativg nat1qna1 sample of 175 Ewa year co1TEges pgrt1ﬂ1pated 3/ ‘ixjkgf
5 ‘in the Centay for th nggy of Community Colleges' " study of curriculum S T
and -{nstruckiqn in the cienfes (see Ap‘Endix A for a list Df part1c1pat1ng

] 5 ate).: The sample, which comprises 15 percent of all , -~ /

8 ,1eges'1isted if the 1977 Commun1ty, Jun]or, and Techn1ca1 Co11_g_ &\ "

. ;ereﬁtar: (AACJC, 1977), was selected in the fo11ow1ng manner.  ° -
Prégiﬂgats of the 178 community colleges’ that part1t1pated in-the -

Center s study of- humanities education (Cohen & B;;gﬂg, 1977) were as;ed t

f they would be willing to take part in a 51m11a pro Jeét involving the, Y
i 5c1ences and social sciences. These colleges were selected randomly .
. ~
:j all 1nst1tut1unss%lgigéf§n 1977 Cbmmun1ty, Junior, and Technical .
"Co

AgggADirectagg (A@CJC 1977). Acceptances Were received from 144 of - ﬁé/L\
these SEhunls _ - L = \

-
L
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At thiis point the part1c1pat1ng Eg]1eges were p1aced in a 9X6 T
matrix on the bas1s of size and geagraph1ca1 location. Using the
... 1977 Community, Junior, and Technical College Directory, the ideal *]
L e sizeyregion campas1t1on of a 175 college sample was determ1ned The -
) ;§ rema1n;ng 31 EQ]1EQES were selected by array1ng al1 cai?eges in the

. (

-t
:
‘5" - .- . v
o

7 ngraph]c’Tz:ucat1nn and cantra1 (pub11ﬁ vs. private). , s’
; ' B s o ', - LN
Procedur, Y ) . . " g
—_—
CataiEQs for the academic year 1977 78 and ctas’s schéduTes for Fa1E .
77 thro gh Winter 1978 were obta1ned from each of the 175 sample N
11&gesi. The ca]]ege ~atalogs were. gathered 1n grdéf to-obtain descrip-
-

‘tions of the ccurses in terms of the1r préreq isitds, content and students

under- represented categories,and then randomTy select1ng the p0551b1e
part1c1pants \Eﬁe 175 colleges selected yere found Yo be an accurate
szresenth’lpn of the nation's two- -year to11eges on the baSTS of size,

i qrder ta gain a more

;sgrvéﬂ\ The class ‘schedules were requ1red

accurate count of what- courses we:

affareﬁ—tﬁanrﬁﬁqu?have—tEen
‘fscerta ned from the co11ege cata1cgs SEIﬁis is because many(
cata]o’s 115t courses which have nat met for SEVerET years

and i the c’!a,s schedu'!es were placed 1nta one D'E’ me categcms%s on ,

‘Ge%era1 Eﬁg1neer1ng L, - isj

the bééxs gf the1 cantent and 1nten§ed au%1enceJE g —ﬁhajor f1e1d
~ degree ObJECtTVE) he nine sfb
subcategor1es‘16¥n which the éng1neer1ng technology courses gg e c1ass1f1ed

Desc,

o

. s
& et
K.‘.,fs’l
3 .

Colirses w1th1n this krea provide a braad “introduction to the fields of

are presented bedow. K "

=

:,eng1neer1ng and eng1neer1ng technology by cr1ént1ng students in these

programs ‘to engineering in general as well as specific fields such’as
mechanical and civil. This group*a15gs1g;1udeé general engineering
‘problems, courses that focuy onnproblem So0lving teahn1ques and tools,
well as some app11cat1ans*?$ fundagental phys1ca] sc1ence and mathemat1ca1
principles to engineering systems. i .

¥ -
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v IQFPGdUEt]Dﬂ to Eng1nae#1ng and Eng1near1ng ’
2y Techna]agy \

/ ’E ginaar1ng Prdb1ams e

£

. _types, ®s wallas fuch specialized courses as electronic, dra(t1ng The

:iprﬂggams the highér ﬁeva] a]ectrdn1; technuIagy pPDgrams (Ecpp ac:redxtad .
5’pragrams) ahd those that dd>pot deviate considerably from ‘thes with $j;‘f*g
‘,,RQSPEEt to mathematics and_sclanca_zaqa;FgmgntsT__Excfﬂdediaaé_ttﬁTEES,,ﬁ,,,:fw

. RIS - . - - ) -
Engii —7'51 Grap‘igs/and Da5192 oy i,_: ' L o -/

. Tha courges 1nc1udad”§ara1n are 1ntanded to dava]ap within ang1n§ar1ng

and angxpaer'ing tachnd‘lagy),s_t'u Jents Sha ab111't1as to; partray and ana’l_yze
ang1neér1ng syste md graph1ca11y,:td 1?§erpraﬁ\&§aphdqa1 presantat1dns of -
enginaar1ng systema and td apply tha pr1nd1p1a 9f mathemat1as phys1ca,
zéhem1stry and theeang1naer1ng §c1anc:a ta the. deaign of spac1f?c camponants
or total eng1nagr1ng systems. They "q]uda tha engineering drau;ng and
graph1cs courses plus descriptive geometry and des1dn coursas of a11

‘courses 1n this- ca{aﬁdry include dgﬁy thdaa for the transftr ang1naet1ng

~

vy ' :
for tra1n1ng draftsman, for the 1assgpagn ods tachn1ca1 programs and e

fnr tha tradas v \ : ™~ -

N "Enginaeri?g DraWing-an ,nafting ?ﬁ : . -

Hi L &

H Ehg1near1ng Gradhxca
[ &

Descrlptive Eeamet;y

R Aok -
.. © . Design
o d! / -lectrical and Electronic Drafting -
:'3\‘_ - J chan Graphigs Courses
r Civil Engineering- . - | l

The coursas included in th1s category are both aTamantary and advanced
courses in urvey1ng for epgineering transfer students and civil

.anQTnaar1ng ‘and surveying technd1dgy students as well as the service

courses in aurvay1ng for programs such as forastny, building construc-

tion, arch1tactura, etg. . - = . . %

L]
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t . g \
/\, . ) _-,A/ )
:;’ Tl Introduction to Surveylng .
H : . .
) e 'xxxg_ :General Survey1ngg=5erV1ce Courses ; .
R — '% ""iSpegiaI1znd and Advanced Surveying ) T
! w i s -

E]ectr1ca1/E1ectrnn1c Technn1%gx
The‘E1ectm1ca]/E1ectrnn1c TenhnoTngy category includes lntroductnry and”
advanted Tevel as well as spec1a11zed courses. The principles of electri-
c1ty, both. Dt and AC, serve as the base for practically all-courses in
3 E}ectrTcaT and ETectrnnit Technn1ogy Students served by these ccgrses o
. are pr1mar1Ty thnse in the ‘electronic and eTectr1ca1 technn1ngy prngram?,
! although many sevvice courses are included for other technn]ngles as
" well as some:irades Transfer eTecthta1 and electronic engineering
' nnnrses &nd*more spec1a11zed e1ectrnn1cs, e.g., commun1cat1n§ and b1n-"
, med1Ea1 asguei? as eTentron1cg for industry are also 1nc1ud§d_1n this
Ph - aategnry‘ Cnurses emphasaz1ng radio and television servicipg,’ brnadtast
eng1neer1ng, or maintenance and troub1eshnn§1ng are not 1nc1uped Also

——————*—4——nnt‘fncTnﬂEﬁ—are—cnurSES—Emp 151 7"TECtTUmECﬁEnTCETFSY5tem§"tﬁE§E"
\ﬁ G-ourses are fnundf/nn Mechann:a1 Engmeemng v s

. It
r - _: " Introductory E1ectr3ca1 Theory

El ectr'l cal “Tec:hncﬂ ogy

\}} PR §E1ectrica1 CTFCUTtS - .
N " Introductory Electronics (sé;;ice) -
.Xﬁ *{2vf ¢ ‘Intr@duntcry Electrnn1c5 (Techno]egy)
T%”x T'Advancéé Circuitsg
i B Specialized Electronics’
’;;x SOy é Industrial Electronics !
. '} | K | , ~ Other ;
Hater1als , '

;, ; Th1s categnry cnnta1ns courses concerned w1th the structure, pPDpEPtIES
and uses of, various materiais, as well as the testing and prnaess1ng of
= . these mater1a15, The types of materials (metals, plastics, etc.) included

17-
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rd C.

b - .
b - , : .
_depend an thé emphésfs of the prograni(s) fér which the course is intended.’
These courses may be part of such programs as meta11ﬂ¢3:ca? eng1neer1ng
‘ technﬁlagyuaruuthanmengLnaarLngmLEEhﬁalag1ag - :

- ' ' " Properties and Uses ’ ‘ v
¥ o Testing « £
i .. -
Processes and Materials
. ® 1 i ) ( ‘ - =
A R Hetais’-Heta11urgy . .

: Mechaﬁ1ca1 Eng1neer1Ag - . .

“This. category encompasses courses cover1ng mechan1caT prificiples. such as
statics, dynam1cs, fluils, and thermogynam1cs It_aTsa includes, courses
on electromechanical- systems and mach1ne and structural. design, These
courses form part of mechanical Englneer1ng technn1ogy curriculd and , .. ." .
other prcgrams which depend gn knowiedge of mechanical. principles, such - ;SS?J
as arch1tecture air conditioning and refrigerat1onf and fire science. . =

=

“General Mechanics -
Statics,fStrength-a';HategiaTS, Structuré?ﬁﬁesign
:; Hechanisms‘ Machine Design

F1u1ds HydrauIﬁcs and. Pneumat1ts

o e e Thermadynam1c54_mm;~;7g—r»»—wz~:~~ng S R T .
E1e¢tromechan1:31 Systems
Statics, and Dynamics

:ﬁDther

L

Industr1a1 Eng1neer1ng Techna1og!
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turlng, qua11ty contra], precision measugemen§ techniquesj work achieve-
" mént, and industrial safety. These courses are most often offered as
part of an industrial technology.program.
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Industrial Engineering-~Introduction

& B . ‘Manufacturing Hatéria1srang Epgéegses - ;i
‘Quéiity Control - ' -
. Metrology—— g ! o
Work Athievement (Time and Motign Studies)‘A - ! - /-
~Industrial Safety’ ' ‘ S {
Aeronautical, Automotive and Combustion Eﬂgineéring’ | L K\

Courses included in this categﬁry are those which consider the theory

and pr1ncip1es related to the design and uperat1cn of the engineering -
system charatter1st1ts Df’ETFpTaﬁES, space vehTETes, and automobiles.
Courses concerned w1th the combustion of vardious fue1s in'both stat1onary
and mobile systems are aIsa included. Specifically excluded" are caqrses

- dealing with trdubTeshaat1ng, servicing, maintaining or repairing of
- such systems, as well as training operators for them, -

Aeronautical Engineering ' )

.

Automotive Engineering
!P -
Combustion Engineering

Other Engineering and Technology Fields

"~ This miscellaneous grouping includes more specialized areas of €ngineering

and techno1ogy not widely found in the two-year colleges. The types of
cuurses included are similar to the other categories but are concerned

with mining and petroleum engingering as well as the nucTe§P vacuum,

optical and solar fields.
. ﬁining Engineering and Téchno1egy
‘Nueiéar Engineering and TEChﬁGTDgy‘
Optical Engineering and Techn§1ogy
Petroleum Enginégring.and Technology

Solar Engineering and Technology

‘ff
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, ‘ Eng1neer1ng in Re]etlen to Total .Science foeringe .

The_reletaxeﬁemphes1smgTVenﬂte*engfneerlng technology: in relation

l\ - ;? to other areas' efagcience in the two-year college currieulum can be
. LIt determ1ned from the data presented in Table 1. Here'we find that in
"gf“ relation to the total science curriculum, engineering accounts for 20
. Eercent of the eeurses 11 percent of the class sectiene, and 30 percent ?
"of the laboratory sect1ens Eng1neer1ng techneTegy is the second largest
area in the science Eurricu7um 1n terms of the number of courses and

[

Jabaratety sections effered

E
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.. Table 1

i

4 Science Instruction in the Two-Year Colleges, 1977-78 Academic Year

Type of Course

Percent of
Colleges
Listing This
Type Course. -
in Class

Schedule

(n=175)

‘ZPercent of
Total Science Sections Listed on Schedule

Courses

" ,Listed On

Schedule

(n=15,084)

Percent of TotaT Science-

“Lecture

(n=49,275)

Laboratory

(n=16,550)
. Poeg

M

Earth and Space

Physics

Interdisciplinary Natural

Sciences

89

Anthropology and Interdis- 67
ciplinary Social Sciences

Psychology
Economics

Sbcia]ogy‘

100
99

100

ol

~

o

12

AgricuTéﬁﬁé'and Natural _61 6 3 6
Resourses . ‘ !
~Biology 100 - 13 11 33—
Engineering 87 20 S 1 0.
Mathmatics and Computer 99 22 33
Sciences _
: Chemistry 97 8 5 ) 17

m“:



gggineerlng fo‘enﬁg= o ) e
';, A primaty obje:tive of this Etudy was tﬂ 1dent1fy the extent to

7 cnliege surricuiun,~ Tab1e 2 presents the percentage of the 175 samp194—°;’V';7f
= caiTeges—that ]1sted at 1east one course in a g1ven ‘areéa of eng1ﬁEE?ing S

S (Summer sessian was nnt inc1uded ) ATSﬁ reported in th1s TabTe are the _,f
e A p:apertians é?rthe total number of engineering courses and class sectians 7
accauntgd fnr hy each. ﬂf the nine subject area categar1es. o, '
" The ddta appear1ﬁg in_ Tab1e 2 reveal that 812,ercentﬁnfgthe?cqllgggsz;, S
“Tisted at Teastkone- eng1neer1ng course 1n the1r class schedules dur1ng R
ihe oneiyear time period cans1dered‘x Ovetﬂjﬂ percent _of the. cglleges_amma,,: —
ih nffered a course in Eng1ﬁeer1ng Graph1cs/D251gn (773), Electrical/EYect- §§
- ronic Teéhnnlagy (732), and- Hechan1ta1 Eng1neer1ng (71%) The pertentage -
nf EﬂTTeges that offered a coukse 1n the rema1n1ng areas cf eng1neer1ng ‘¢

B

(50%) Hater1a1s (45%) Industr131 Eng1neer1ng (41%), Genera] Eng1neer1ng
(27%) Gther Eng1neer1ng F1eIds (lﬁ%), and Aeronaut1ca] Autemative and -
Combust1an (5%). _ : - L

: é, By 1Ef“tﬁE-}ETgESt‘ETEE’Gf’EﬂQTﬁ?ET?ﬂg*TnfthEgtﬂmﬁEﬁTtyFEDTTEgE -
E1ectricallE1ectran1c Technology. Over 40 percent -of all c]ass sections
(4lz)maﬂdmlabnrainr¥LSEEhians (4E$)mnfferad_1n engineering ata41n;thishﬁ,nm;;%;;f;

O Ty

area. This. is followed by E§§1neer1ng Graphics and. De51gn which accounts

far 18 percent of -all class sections and 25 percent of’ all IEboratnnr
sé4t1ans +in eng1neer1ng dur1ng the academic year 1977- 73 - . 5
: F S . O n Q‘_

ofiege S1ze and Eﬁurse foering! 7 3 . - ‘i’
A further purpnse of this study was tc ascerta1n if 1nst1tut1ana1

5 ¥

L size 1s’re1ated to the range of engineer1ng caurses foered by cnmmun1ty .
and Jﬂniar c911eges In order to address th]S concern the ca11&ges .

i-were divided Yinto three s;;é'categories on the basis of’theirienrallmentsz o
ijsmall (1 -1 439), Medium (1.590 ~7 499), and Large (7 500 and DVE?) T




Engineerjng 1n theﬁIugfyear En]lege54v*ﬂ-”vf,;_W777,;7?q?vzw;;w.

= ﬁhtPerﬁeﬁf‘af Cai?eges - 33» Percent of Total =~ - S

- Listing-Courses in- CTass, Englneer1n§~Sectjnns “f.,~;,,~~r o
- §5§g§g§g T . Listed on Sshedule"w;;j?ﬂr

e ‘}?é5: e mr (ﬁ=175) - | (n=534%4; ' (n—4 895) 1f ?' T

,_ﬁﬁﬁ.é.and"tﬁésign — ’ S —— s i S : e ——— o S

 _Civil Engineering_ . __ 50 .. _ 6. S 2

Electrical/Electronic 73 o 11 s - 46
Techonoloqy = : ' .

;L;WWW;,Haterla]s _ *,,;”m L,WWLLQE, ," S AN - T - I

Industrial Eng1nger1ng

) “,Aeréﬁautica1,7Autémctive, s 8 L (1) - - ( l)é
—and—Combustion T :

Other Fields - - . 10 | 1 (D

—— — e — — = Fo— - — = e

- Notes. 1. 153 colleges’ (87% of sample) list one or more engineering courses, |
. : E— .in the GDTTEQE CEtETQQ

2. 151 cal]eges (8% of sample) 115t ane or more engineering cnurses
in schedules of classes. .

- F
. H] =
= 1 .

'Y




’ E o ' A
- Fereent of Two-Year. Cnl]eQEE'foer;ﬁg a- Ceurs e-inan Engineering Area by -
B L - Inst1tut1enai Si; o .
'_ﬁ—v,_Engfﬁeering e Sme]i s Hed1um R Large
L I = l’l 500-7,499) . . . (7500+)
o e 1 -~ =78 » ' =25 .
_ General Engineering . 17, 5 g
‘_'Engineering Graphics and - 56 - 8 %
- Design i s
Civil Engineering 39 " 62 i TUvgy T
”‘““f”E]é&tr1ca1/E1ectren1e Y7 R 78 ] 100
- Technology o ' , .
——Materials ‘ B s 668
_Mechanical Engineering s g e
I 14 : 53 68
] n -= 5 12
A end Combustion a 7 - — =
Other Fields - 6 6 28

As shewn in Tebie 3 a streng, pes1t1ves
ex{sts between 1n5t1tut1en31 size and 4 percentage of cn]?eges thet B

._ﬁe_w_m_-effee-e course-in-each of “the” eng1neer1ng areas considered. That is,
’ 1erge eo]?eges were much more 11ke]y to offer a cdurse in any one
eng1neer1ng area-than were thE~medium-51zed colleges which were more
Iikeiy to do so than the small ce]]eges

Feﬁrexampie a much greater percentage of the Iarge colleges_ (9223

' effered 'a course in the area of C1v11 Eng1neer1ng than did the medium
(62%) or 'small (39%) size co?]eges This finding indicates that the
se?ect1en of eng1neering courses available to students attending a- Terge

w,ffbéfgﬂeh—gFEEtErithEﬂ_tth_EVE1IEDIE to students

‘ettend1ng a medium or small 1nst1tut10n : a;L 5
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Pub]ic vs.’ Private CoT]eg__ . : .
7 » The data presentéd in Table 4 demanstrate‘%hat public 1nst1tut1nns -
e are nuch Hore Tiigiy thaﬂ private cglleges to offér a course in each of
: -‘the-nine areas of engineering ‘considered. In fact, only one-half of tﬁﬁ
>;~T’; ;f;”'ipr1vate Juniar caiTeges offered a caurse ﬂh any area af eng1neer1ng
gy : eartime frame considered.

& Tabled S

Percent of Public and Private Twn—Yéir CniIeges Bfferrng a Eaurse in an
= e mmanmmie ~-—-Engtheering-Ar — : ——
- — \ . ‘
\ 7 *Engineerlng ' o i Public Private B
[, _*A[‘Ea e e o ot i e o ~(ﬁ*14?) rn—ES) e

o % éeaeraLEngineex:in‘g - e L ~18

E"QTREETTHQ Graphics and DESIQn R - . S R 25

C1v11 Eng1neer1ng B i e 7:55771 Y

Electr1ca1/ETEctran1g Technology . g2 * 11

Materials - . , 49 .

Mechanical Engineering o 70 46 - o
e LidUS Er AT Engineering — e e e 48 B

Aeronautical, Autamative, Combustion 5 ' -

+_,__,,_,_,,ML;‘__.Other‘;‘FTETds<—-—»~‘ B - T il T -
Total Engineering - 94 - : 50
o R : — _ — % — —

Prerequ1s1tes , ) .
.Two further abjeéiives af th15 study‘were tu determ1ne the percent-
®  age of engineering. courses that carry prerequisites and, relatedly, to
e 1dent1fy the types of prerequ1s1tes that colleges -require for entrance
- T'*t&—&he+r—eng*neerfﬁg—:ﬁarsss———ﬂ,'Ti , ',,’,ﬁétner or not a course
_carried a prerequisite was obtained primarily from course descrintic
found in the ce11ege cata1ngs Information on the general nature of the
_prerequisites was cbta1ned in-an-Instructor Survey undertaken by the -




W;W;;i"V";L;;W,' et e e et e e e e e e e e i

O %«Center for the Study of Cammun1tyfta1]eges (the Instructor Survey is
) ‘ des::nbeﬂ 1n Part III) ’

e e T E——_— R - ; Tabe 5 'fxif . - o . - ;r_

. — - [N I Lo -

””f';;Péfééﬁt;6f”633r§g§fgﬁ;Eﬁg§ﬁééfing éatégdf%eé ﬁitﬁLPréfeéuisites“ A M:""

e e i — -

Eﬁgineerlﬁg S T . Per;ent of Engineering
‘Rrea: EE S Cnﬁfses Having a Prerequisite -

;-{}g He:han1ea] Engi gring . _ - - 75

s e - e S = = == = ==

E]ettr1ta1/Eiectran1; Te:hnc?ngy R

,_rj,uw,_& e E]ﬁ? Eng? neepj ng S ”.71._ B .Tmiy, v i
- Other Fields o g 53

Eng1neer1ng Graphics and Des1gn ' ) ~ 50

,ﬁ&mﬂSL%, s S 4 S

Industi!'] Engineering . . 35 «»

Aeronautical, Automotive, T - 20
. and Combustion :

e Tota)-Courses With Prerequisites oo e BB

4 . - . L

“The data'appearing'in TabTe 5 déﬁﬁﬁgtfaté“that“the“cﬁurSES“ﬁost““*“”*"”“7%—

Tikely to.carry a prerequ1s1te are those in Mechanical Engineer1ng o
(75%), E1ectrica1/E1ectranic Technaiagy (73%), and Civil Engineering
(71%). Overall, prerequisites are included in 65 percent of the <

Eﬁ§1ﬂEEF1ng CBUTSEE,

One of the items on the Center's Instructar Survey had Engineering 7 />/
fa¢u1ty 1nd1tate ;mether or not the course they were teaﬁbin';:arrigd a
"i;n,*f,rf, rist tes—spectfiec f),;J?argest—pereentage—&f—%heienginee~‘f‘"
- jnstructors were, -in descending order, prior courses. in ca11ege matheﬁgtics ,
_h;M%»VHVN(EE%), comp]etian af one or mDFE‘eng1neer1ng courses (25%) pr1or cours#




T il : e i o i e o e wnesemaees b e e
& s ooz s e e el s i s S T e e e - =

'w;fijd in high school mathematics (222), and dec]afé% majaréin'igfénce or -
Ebnﬂ?ﬂg (17%) - e

s> . . . e

n-LentuTE"vs;_Labératnny;Fnrﬁét h F—

" One” nf the abject1ves ‘of th1s stgéy was ta 1dent1fy the prinany 7

— W,W,,Jy;f; d- ,,:uié_{;,:ffffﬁf;r',; ertatto the Tearner. The format of -the
v courses were thgined pnimari]y from the ‘course. desnrzpt;ans listed in -

. the cnl]ege ‘catalogs. Thé most common format used in commun1ty ce?]eges

engineering courses are listed in Table 6.

= 7 percent of Enurseédﬂffered in Lesture and Labnrataty Format

Engineering ' .. Lecture._ Lab:ma_&JLecture-umLEtture-Lab*“‘**““““““ff““f‘
Area™ , , Oniy ﬂnly Lab Fie?d Study Dther e

7l General- Engfneenjng T 14!_777 T 3

% 3
£

o Eng1neer1ng Graph1cs ~ 4 20 74 .- 3
’ and Design o '

Civit Elg”lt:l:l’lﬂg _ 3 - 70 12 5

v Electrical/Electronic 15 - 79 T
e JOCRRONOQY TN - -

Materials | 31 == . b4 --. + 5
___“— I Me-:hahi Caj “Eﬁgi neeri ng - "_"'_“;“4 ?“” T T = ' T '49" T o ’_ - ] h "4 o -
Industrial Engineering 50 e 44 - - 6

Aernnaufica1 Autnmot1v§' 20 - 80 vﬁi = .
and Combustion ,

3

Other Fields—~— . g9 . 47—

ml

- Note. Other eategnrigs 1nc1ude 1nd1€idualizedAjnggnu;tjnn,and media-oriented .

dnstruction. - - ,7 ' e

" As shown in Table 6, the mnst common methnd of ‘presenting engineerlng

—courses—is through 3 combinatinn of Tecture and laboratory sgct1nn " The
N lectuyre= ‘laboratory approach is used tu present over 60 percent of the .
- - courses in each of the fn119w1ng eng1neer1ng areas: Aeronautical,




Autnmntive ahd Cambust1nn (Eﬂz), E1ectr1ca%!Electron1t Technology ° .," -
o (79%); Engineering Graphics and Des1gn (?4%), E;v1] Eng1neer1ng (7 ) '7' ’ -

‘f“*“and Hateri%gg“(ﬁéiji*‘f";?i N T zfj R A fi****?li“”
B Séntiﬂg;eng1neerin§; i,fffT3*“

L ._m._.;..j_._._ A,

(502), and Héchanic" Eng%héér%ﬁg (472) A much sma]ier pertentage of . o

courses in the, othdr eng1neering areas con51dered were presented 1n a:
~ lecture 'section aniy format. - - 3 .

V Ci!jliEﬂg;ggqgl g. ‘77,;', y-area_in wl ;h;aqg%:nursasziﬁi le
f1e]d component (12%). " Few of the' courses in any area of Eﬁgineer1ng

wmms@k1,mm?uerewpcesentednxnasu:hAnnntradztinnal -forms- aswinﬂav1du3112ed instruit?ﬁﬂ«*mm"~mmwn
§

te!ev1s1nn ar cemputer=assisted instruction.

“Intended Audience for Caurse . 1 T . T
“Insfghts into the extent to which community co]Teggé Gre attempt1ng R

to attract different student groups (e.g., transfer, general educat1an, o ”ff '

] accupatiana1 “personal deveTupment) to part151pate in eng1neer1ng eduta!
tion was obtained from the Center ‘for the Study of Community Colleges" ;

Instructor Survey (see Eaziglllgin;gmathgdaing¥;?gsiagthatssur¥ey,
instractors were asked to describe the audience for whom their class was 1//
1ntented by check1ng one or mﬂre of the descr1pt1ve statements 115ted in S
Tab1e 7. ' ; . T e '1:b?
. 3 ) Sy 4
_ _ - . ]
s
_ _ 28 e = - e s _ e
33




g = £ =
= - -7
- - ﬁ

72”?; IntEﬁded Aud1ence for Caurse ,"7 LT

: ,(In Perzzntages)

ey

~Total

TR
(r=1275)

Parallel or Equivalent nY e - ay 50 68
. to Course at. Tnansfer o - - : I
Instltgtiﬂn . S — —— = ———
Transferi%;ydents Ha;ar1ng 53 3§~ ) 31 27 27
in_a Natural Resource Field_ . ... .. _ . . ... - B —
.. or an Allfed Health Field o
f Transfer Students Ha;gglgg 49 .56 .25 ; .38 .=, ..3%
” ~_1n a Physical or Bialagica] ’ ' ’
o __Science, Engineering, Math, - B
_.or Heaith Science i —
~Transfer-S$ rHg——3 -3 . T 35
in a NDD‘SC1EHEE?AFEE . - =
_Occupational Students-in 43 27 2 20 19
Occupatjonal Students in 14 31 83 51 30
—— SEiEﬂEE_IEEhﬂﬂiﬁgy : : et e e
» . Nnn-Transfer/ 16 11 - 6 7 17
Hon=ﬂctupat1anal - e e
High School Make- up/RemediaT 20~ 13 1l 2 12
For Further Education/ 27 13 27 7 5
+ Persqnal Upgrading
- - The-dataxpFesented=§ﬁ~Tabié—¥=indftate*that‘muét”ﬂf‘tﬁe engineering R
instructnrs in this sample described their course as. intended primarily
for occupational students: in seience technology programs (532) A much
e " smaller pgrcentage of the engineering 1nstructars described ‘their_ CﬁUPSE e
B ] "7as péfai]e] or equiva1ent to a Tower division college level course at
fon ‘). lt T4 1mpnrta§i “to note that Engingering
. ,Ainstru:tars were 1e55 ]ikeiy than-instructors in the total sample to )

““describe their course as ‘approprite fer students attendfng ca11&§e far'




¥
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I T LT """;';' e fjk‘i_,v: P T b S S ites g

S continu1ng educatlan-perSQnaT upgrad1ng (352 vs 27%). Less than ten 7
,percent ﬂf the anginee?ing faculty felt the course they were teacﬁing o

»15f£ﬁ35 apprupriate for transfer stdﬂents ﬁa;uring in a hcn-s¢1ence ‘area ;"T" '

?;i?739f“7f(51), nun-degree nr cert1f1cate ariented students (Eﬁ), transfer students

) '}L'area I8 Less fﬁ an one percent of the ,
T e engineering 1nstructnrs said th31r course was offered as a high schoo} s
make-up or remediai course. ; o L . B

N~ e === e = ===
B D e e g - - N
e

3
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As previously néted, most cammun%ty colleges adhere -to an open-

admissions. policy, admitting virtu§11y anyone who wishes to enroll in
their':au?sés; One. outcome of this admissions policy is that Eggmuﬁity
college faculty members are often charged with providing instruction
that is appropriate and ‘meaningful to a group of students that varies

__considerably in terms of their backgrounds, educatjonal goals, abilities,
‘and attitudes toward learning. The rangé of students' academic abilities

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

Be- j“-w—————r'r{-al»;—:(lSE?)-:::I:'vse,r‘vgﬁtziﬁrﬂﬂ‘iai;:“_f;iirrt!'ne same'cfassrecm.ane'findsfgtudgﬁts'u

—= )unn:navee1gn;ngraaeapzituaes,anastuaentswna couTd quaTify Tor o
T B 7 - - P T T W réir_,‘ e 3 bl = Tha  e-

SR _Jdmission to some o The pest jour=yvadr Unlversitliaes

,.,yariétipn?in“attitudesﬂtqyérd,learnf?: found among community college

~%ux£:~*ﬂ”fw;studénts=iSwa?saerFYEctediin”Ercwﬁ~akd~Finch?s*19?3~abservatian*that:13~#ﬂ>~ e

. b
=

e e e S ,, 7 S 31 - e ety ot & i ,m,_;.;_;.._x_,f e e e
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* "there is 3%13r§é ﬁercéntagé'cf students with iéyér miédie class- back-
o Qradnds who view intellectual activityﬁas more or less irrelevant to
*ffﬂl”"’”T“’é%éfydéy”iifé;‘and whairEact”in a”VEny*négative'ﬁay'against”aﬁg“attivity”'”"””7'
= which-is not diféttiy EETEEF*TETEtEﬂ or entertaf‘ing ,Dn ‘the other

| hand there is a 51223h1e m1nnr1ty of students who can and w1]1 exp101t

P8 £ & S —— T A e e e
Ui . — i

N Eiven this diversity in student aptitudes and motivation, it'would
seam 1mpartant to have information on 'such questions.as: ‘What instructional
. methods are most effective for what types of students attending community
— tallggtf?ttCan,alltitgdentg adequatgly;Jearn_ttgvsgh;e:tﬁtgntgntttyp1ga)_;,,xty,:
presented in an introductory course in engineering? And if not, what
.. —skills are needed.to acqu1re this. infarmatinn7‘ﬁsurprislngly,”the,literatute ,;ﬁ
in engineer1ng educatlon pertaining spec1f1ca11y tc'tommunity ceilege :
. Students “is 51lent on_these_issues, The findings of an intensive review’

- of the published 11terature on 1nstru¢t1cn—=whether in journals -or in
ERIC--indjcate that 1ittle has been wr1tten concerning the teaching

_practices used by two-year cc11ege engineer1ng instructors. One reason
for thrsbgap in the 11terature is apparent--commun1ty college instructors
-do natdprlte about their prcfess1cna] activities, and researthgrs in the

gﬂ< Fi1]1ng this vaid.v The Center's nationwide survey of the teathing
~“w#fuff;wvupractices of- communét}/caiiegetiﬁstrugtars~presented,in,the.fallgwing,‘ttlfttt“w;

7 va]uabTe 1ﬁfcrmat1an upon thEh they can d1réct the1r future effnrts in T
th:ls f’ler S

‘

3 E I . s
“a - . SURVEY OF INSTRUCTQRS"TEACHING PRACTICES

Methad : : . _
A list of all science class sect1ons appearing 1n the Fall 1977 day

and evening.class gghedules was - prepared-fer each of the 175 :o}]ege%
partitipating iﬁ the Céﬁter‘s natianwide study af“tuvrifutum and instruc*

*

'W"one uf the fDTTDHTng six science ﬂEtEgBPTES Agr1culture, ‘BigTogical

Eﬁ‘eaeet : e o ==
S *A more” thﬂrough treatment of the methgdc1agy used in-this study ig---
reported in- H111 and Haaney (1979) )




??n;g%f Engineering, Se1egces and TEehnuiog1es Hethemet1es and Cemputer Sciences;
1‘, X 7 Physice]55e1ences* and. See,ei and Behev1nre] Seieneee-rfwﬁj - B,
%?4451?5' “The sample” of instruetors te be surveyed was drawn frem the 11et of
' —- - class- seet1ensegy seleetfng eveﬂy thirteenth eiass%t appeared -in the
VW,A,'MFai1 1977’:1355 seﬁedu]es of” the colleges involved. Th1$-ﬁﬁeeeduee of .
=== ;‘7" : : ,f,len ] e1ees 'section was performed independent]y for -
‘ . eecﬁ'ef the six seienee areas. goted above. Survey forms from the Einter'
B sanpie were sent in the Winter. of 1978 to- campus faeilitetars- They
were eeked;te dzetr1bute and collect these quest1eﬁue1res frnm 1n5trueters

L3

whe hed,tau,ﬁr : ,;fseet}eﬂsihatefa“’* e P
' Questianne1res (see Appendix B for a copy of the questieﬂnaire) L
. wereemeiled.terI;SBB instructars=$ince- the” sufgeys were sent after the

~ completion of the 1977 Fall sterm, a number of instructors (114) were no
longer Hﬂtﬂ_th‘mEEIJEQESmaﬂd could-not-he~ ~reached. A1s0," 77 ¢lass :
seet1oﬁe were ‘cancelled. Of the 1, 492 surveys- de]fVePed 1,275 were ¢

~returned. Thie establisbed an- exeei?eﬁt FESPﬁﬂSE rate of ‘85,5 percent. )
Ine ' r re-teachtig am engTheering

s Surveys were obtaine

T coyse in Fall 1977,

It was felt that instructors in the natural and ngSIeeT _sciences
:Egﬁéggeswutfd*prOV1ae a more epprepriete bes1e for comparison than~weu1d the

1nstructors 1n.methemeties and see1e] sciences. Thus, in an effert te B

.put. inte»perspeetive:tﬁe -engineering fnstructors’ ‘esponses to the W

- f .
; survey items, their answers will be presented along w1th those of
instructars teaching eTeseee in b1e]egy, ehemistry,_enﬂ phyeies -as-well- e
"3s a eamposite score. far the total eemp1e
’ © RESULTS :
Caurse Enre]1meg;:aﬂdeﬂemplet4nn=Rate5 - : ' — ' iée" zﬁk.

Ana1ysis of ‘course enrollmepnt- and eempTetjnn rates ehewed thet the e//"
average class size in engineering courses (23.5 studente) was sme]]er 7
4

+ than.that found in other areas. of. science ené subetantiei?y sma
——the ‘average class size far the total semp?e (31.8 students) ~On the
_average 82 e”u=<eré~-~s~ the—23-5 students who enroll in an eng1neer1ng
ciees complete it end reeeiVe a grade The everege ecmpietieﬁ rete for .

. ~the-total- samp?e was 796 pereent

e S 35
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z?%:;,?':,w Eﬁurse Eﬂra11MEﬁt and £ﬂﬁp3et7ﬂn Rates for- Sciences-and Totatl- Samp]e ﬁy Sex
S S me e - {In Fercentages)

o~ Catega i < Biology - Chem1stﬁy Eng1neer1ﬁg .Ehysicsﬁ “'Tﬁtaif
S . et (n—IED) £n=82) (n—144) ___(n=45) _(n=1275)

N L - : — — — :,;?l;i,,i S

Number of malesenrolled - 13 0 159 »‘éisis S 17 163

]
B

Number af femaies enrai]ed

e Hm“!f iy cias L - - — A - ol < miil
B course s . i - ' o

14 3 3.7 . 6.3 ~ 15.5

oo Number -of-females - 201 e Ak oS B 125
_ +  completing course . ‘

=

Total. rhunber. of students . 38.6. 30l 235 . 2 6s ﬂ.;al.s.w
’ enraiied in course .

Percent af stydents_,wmww“mnBlglwm,imizzxswmm‘ 821 8.3  79.6
completing course g :

B O s — . LS

- N - i

~— — EENE - - N
There were nearly five times as many males enrolled in engineering~
rses-as—females—(19:8-vs-3-F)—In-fact-engineering-courses-attracted———

fewer females than any of the other eleven science and social sg1engg .
S .areas_ cQQSJﬁEPEd 1n this stUdy . ‘ e

s
&

. Instgg;§§onal Hodes ;}f %:ff;
- - FacuTty ' members were asked to indicate whethﬁr or ngt ‘they used T
each of eIeven instruﬁt1%na1 modes in their ccurse The data presented
in Tab]e 9 revaa1 that must engineering 1nstructar5 still re]y primarily
on lectures (93 EZ),‘ciass discussions (72. 2%), and 1aboratdry exercises *}
. - (68. 8%) ta present 1nfarmat1cn to their students. Qgﬁnnstratinn eXPEr1ments
(41%), media (33.3%), student verbal presentat1ans CiB 8%), /field trips
(9. 0%), simu1at1an/gam1ng (5.6%) and guest lectures (2.8%) were used by
- a sma11er percentage of the engineering faculty. '
el f§ L .




Eiﬂ] Chaistry E’DQT“EEHHQ |

9 95 9 , 5 -2
"‘i-'::r 13-_71 B *: B 5 l,i. 2 B ‘ 2;2 ;’ruia *

St L L B & ﬁ~~—~—-13“§ B 5 R TH A
T Presentatmns . - ' 7 s g, . e

:: #

S UL S

“Ciass Discusston "706329 AT TR
| ,\ﬁeﬁﬁg Media 4D ‘é | - 45 3. 3.3 a1 4.4
. simulation/Gaming 6.9 " 24 - 56 . .22 9.6 .
Quizzes/Exami naﬁcnr“"_““ﬁ 8963757 “’8212 “""_'f‘éé:'l_'“‘f—

Field Trips 188 12 .90 - ' 44 . 100

‘Lecture/ﬂe,,;astratmn 388 . 58.5 41. pf " 62.2 . 28.5

- Laboratory Experments 73.1 80,5_ ‘ EB 8 . 867 33.7

L-}'\ .

AT
o

e by StUdents N L

¥ =z
& Ea. R - - N - = s,

- : -

Practical Exammatigns ., *58.1. f © 26.8° 31.9 15.6 5 18.2 )
and QHIZZES DA g § } ,

) rﬁast“enér’in! 1 ft
e ,,,;m;_;-;;.nmz,,- ﬂé ¢ Miﬁmmm f M;ly,_ﬁgmugmumhar of

° gnater'ia’ls a ,d ] | nks (55\ 3%), syT]éb‘n and handauts (59 7%), reference
) “books Qg “and ] urﬁa'ls/magazmés C24 3%) These data are shawn in
‘Table P - " . > B
, LAV SN S e .
D g e e -
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LT  Table.10 S
: N ) 415"3; ;Percent of Faculty Using Various Typee
o f"ai.'Z' _ of Instructional Meter1e]e i
‘;“fﬂ:finetfﬁctinna]"MeterieTj . Bidﬁgay Chemietﬁy Engineer1ng . Phys1§e ~ Total
e ! (n=160)  (n=82) - - (nﬁ144) _ (ns45) (n=1275)
Textbenks e w3 97.559;’,_‘_,_97_3;11 911 e
LabMatertals . s0.0  sa1 - g5 77.8< ass
and: Workbooks -, - o B ‘ . -
"Collection of ‘Reedingg CoT1s0 el fiier 6.7 . 13.9
::,,Reie.j:gncgﬁnnke ;i‘g‘ | A _ | ; g - E -
, Journals/Magazines ©.381 232 2.3 . 6.7 . 25.2
Newspapep&sBiy, 11.3 7.3 4.2 2.2 1.1
¥ , ) . LT -
5y11ab1 and¥Handout ©74.4 75.6 - 89.7 ' B1.1 62.1
_ Material - R e . , T ,
=~ Problem-Books T T - NSt ] A A
. Selection nf Course Materials ’ B _;3 7
A ?;!‘ _ Instructors were asked to 1nd1eete the extent tn wh1ch they pert1= _ -
. cipated in the se1ect10n of the ing;ruct1one1 meter1ejs they' used in ;;7 .
their course. The data.appearing in Table 11 demonstrate that only 44 - " -
percent of the engineering instructors who used a textbook said that Y
. " they had “tateﬁ eay" in its selectinn /35 percent neted that they had ;
! - "some sey,“ and c1ese te 18 percent of the eng1neer1ng 1nstructnrs had } .
their textbaek selected by someone efse. A Rjgher percentege nf the . i
engineer1ng faeu1ty had “teteI*sey“ in, the seTect1qn of their Teboretnny )
- workbooks (60.6%), Ee]1eet1ons of reed1ngs (71.4%), jburnaTs/megez1nes <
: (BD%),;end syllabi and handouts (82. 6%). Engineering instructors were o
s1m1ler to those in the;tntei samp?e in terms of the amount of say they
hed in the se1ect1an of their course meter1eTe S
, S ;- _ .
- ’ . b .
M e = T T v
] > < @ .
. . ¥ ROLE
- ,‘i 1§ i
e S 5 S




* Table 11

- ‘

. Eng1nesring Faculty Satisfaction snd Degree of
*"Influence in the Se]est1un of Instructional Matsr1als |

g E Matsria]s Sat15fact1on . Materials - Influence in Se1ect1an i
Instructional -Number ‘Well"  Would - * Prepared To8al  Some  Someone . .
Material - . Using| Satisfied Like to by Say ‘Say  Else
| - Matdrial Change  Instructor .. Selected .
: .o , Material

j i
1

sssssf”*"j"'isy”ss“ms“*‘ss' o0 %8 1.9
| T " | . oo
Laboratory v 9%  57.4 36.2° 415 60.5  21.3 14.9.

"Materials and WQrkbauks ' } . .o

,Cu11ect1on of Readings "”s_”14ﬂi” 643 143 28i6'71a4.14i3i is;":"l‘
Rﬁﬁﬂﬁﬂmﬁ @ 1 W0 4T T4 16 7.0

Journal and/er 35 82.9 57 86 800 29 8.6
| M39321ne AFt1cles i g

Syllabi and 8 - 73.3 e 884 86 10323
| Hapﬂﬁnt Materia1s B : N .

S — ——— ——— = e :.-.“' s ?' — - — s ——

aNnte Percsntsgés are based on the number- of ‘instuctors who ‘used the naterial in quest1nn The,
percentsges do not add to 100 due to m1ss1ng responses : \. a

4

,s
)
. [}

e
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- Sat1sfact1nn with Resource Materials e
’ . The data presented in the left hand’ 51de of Tab1e ll'reprééénts the .- .
persentage of engineering instructors who expressed satisfaction with
the resource material they used in their class. A1thcugh the majority
”* : ~ of 1nstructors were satisfied with the resource mater1a?s they weré
' : us1ng, 40. pergent ind1cated that they would like to change their text-
books and 36: é%rcent expressed samé‘gissat1sfact1an with the1r jaboratory

materials and warkbooks This is in line with instrugtor respanses in
 the tota1 science sample.

. - Materials Prepared by Instructors
Instructors were asked to indicate whether or not they _prepared

—————————Tnstructionax materials for their cougses. The resu]ts presented in E
Table .11 indicate that 88 percert gf the faculty prepared “their own
syllabi and handout materials. A sizeable percentage of the engineering
- *Yinstructors prepared their own”laboratory materials and warkbcaks (41.5%)
and EallectinnSaaf readings (28.6%). : C o v

P N S Sy O

" With thé;excepticn'cf overhead transparencies,eng1neerlng 1nstructars
were much less ‘1ikely 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 eng1neer1ng instructors
used any nf the rema1n1ng forms of instructional media exam1ned




Table 12
Percent of Faculty Using Instructional Media

‘Media , Biology Chemistry Engineering  Physics  Total
’ ' (n=160) (n=82) (n=144) (n=45) (n=1275)

. ' L 4
Films 75.0 548 389 511 50,2

2
CFilmloops | 413 19. ¢ 6.3 4.3 13.9
0

Film Strips - 31.3 15. 13.9 8.9  19.0

5
B .

Slides =~ 5.7 29.3. ' 24.3 15.6  29.;
7 )
9
1

7
%=é==;=;iVTdeotapEf’Ti Film —33.2 2.7 .15.3 - 4.4 18.6
8

47.2 20.8 . 40.¢
7.6 13.3 19.9

Overhead Transparencies ° 41.9, 25, ¢

Audiotapes, Cassettes, 27.6 23.1
Records

Videotapes 30.0 14,
T Televidion T T T3

)
b

6.3 8.9 «# 8.4

~l

— - - — —
Knowledge Tested
Just over 80 percent of the eng1nssring instructors noted that it
was ' "very important" that their studsnts demonstrate on’ ths1r tests an
acquaintance with the concepts af the d1sc1p11ns Other competencies
stressed by.over f1fty percent or more of the engineering faculty were
as follows: understand1ng the significance of certain works, events,
phsnamsna and experiments (63.9%); and mastery of a skin (59%) These,
results are reported in Table 13 &
B
/ :
44
39 : o




-Tabje 13

Percent of Instructors Who Noted It Was

"Very Important” That Their Students

Demnnstrate a Particular Skill on Tests _

» Learning Skill “Biology vChemistry Engineering  Physics  Total
, , . S (n=160) (n=82) (n=144) (n=45) (n=1275)
Hastery of a Ski11 ’ ;2454 70.0 59 57 8 51;07_%
\ Acqua1ntance w1th 90.6 90.2 81. 3“ 84 4 83.1

Concepts of the . - .
Discipline o :

. Recall of Specific 62.5 35,4 34.0 13.3 42.7
__Information =~ .
Understanding the 59.4 46.3 639 . 55.6 - 44.9

Significance of Certain ,

Works, Events, Phenomena,

and Exper1ment5 ' : -

Ability to Synthes1ze; 50.6 42.7 38.9 53.3 46.5

Cﬁurse Cantent 7 3 e
' Reiat{5n5h1p of Concepts 25,6 ‘15 9 13.9 2.2 - 24.0

Concepts to Student's : )

Own galues

Exam1nat1nn Items
Over 70 percent of the engineering instructors sa1d they frequent]y

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 choice items (35.4%), or provide

written answers to completion.items (34%), or essay questions (17.4%). A
These da¥a are summarized in Table 14.

o




Tab1e 14

" Percent of Instructors Who "Frequently
Used" a PartI%ular Type of Examination Item

Examination Item Biology Chemistry Engineering Physics = Total

(n=160) (n=82) (n=144) (n=45) (n=1275)
. Multiple 8.4 451 354 20.0  .50.0
- ’“Cdmb1étiaﬁ”“f“"" 45,8 26.8 - 34.0 13.3 25.4
Essay . 48.1  32.9 17.4. 267 306
Solution of Math 7.5 80.5 715 73.3 49,0

Prablems o 77 77777” S
‘ -Ccnstructian of Graphs 5.6 - 68.3 45.8 - 31.1 © 25.6
Diagrams, etc. _ . : -

Gfadigg Practices .« S o o ,

The instructors in the Center s sample were asked to note the
_emphasis..given to each of 14 course-related-activities in- determfnfnguiaf*"”*‘"‘*“*
students' grades. The data presented in Table 15 shew that the three '
activities most commonly used by engineé@ing 1nstructars 1o determine 25
percent . or more of their students' grades were essay exams (36. 8%),
quizk-scure objective tests (35 1%)2l and Taboratcry reparEs (32. E%)

The engineering fa:u1ty weré more Tikely than their counterparts i

" other’ disc1p11ne5 to place a strong emphasis on completion of prcb?em
sets (18 iiﬁvs 5.3%), homework (13. 9% vs 6.5%), and workbook completion
(11 8% vs 3.5%). :




Table 15

Percent of Instructgrs Who Based 25 Percent

or-More of Grade on a Particular Activity
Grading Practice .. Biology Chemistry Engineering  Physics  Total

n=160) (n;az) (n=144) (n=45) (n=1275)
Papers Written 2.5 - 9.7 4.4 8.9
Outside of Class L S
Pagers Written in Class . 4.4 . --- 1.6 2.2 4.9
“Quick-score Objective 7.8 610 . -36.1 .42.2 59.6
Tests ' »

—— EesayExame——— 444503 427 408
Field Reports 13 e 2.8 --- 1.8
Oral Recitations 1.3 -=- 2.1 e 1.9
Workbook Completion . 1.3 4.9 11.8 - 3.5
~Regular Class AttendancevmréLg{SrﬁgL; o 48 =R L 2.8
Participation in 1.3 -—- 4.7 2.2 1.9 ‘

Class .Discussions '
. ' Research Reports .6 L2 2.8 e X
* ., Homework L 1.3 8.7 - 13.9 . 6.7 8.5
. Laboratory Reports 11.3 40, 2 32.6 26.7 10.4
Laboratory Exams 19.4 12.2 . 1.8 . 2.2 6.5
Problem Sets | 1.3 3.7 18.1 6.7 53
o 7- ’ ‘7 B _ _ _ ) B _ - ‘ ;7 - _
Use af Dut-af-CIass Act1V1t1es
The f1nd1ngs reported in Table 16 reveal that with the exception of
field tr1ps to .industrial plants and research laboratorijes, engineering
1nstructar5 in. comparisan to those in the total sample were less likely
either to recommeud or require the1r students ta attend out-of-class
caurse-re1ated events in the -nine act1v1ty categories considered.  The
"~ most common out-of-class. act1v1tles which the engineering instructors

' entauraged thelF students to view-or attend were field trips (40.2%),
tgtnring (32.6%), "and on-campus’ educational films (21.6%).

T, ) C 42 e e e e
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Table 16
Percent of Instructors Who Encouraged Their
Students to Attend Out-of-Class Activities

Activity : B1g1ogy Chemistry Engineering  Physics  Total
e : : (n—lEO) (n=82) (n=144) (n=45)  (n=1275)

On-Campus Educational 47.6,  30.0 21.6 24.4°  29.8
Fiwms_ e L e

- Other Films . '43.8 23.2 +13.9 8.9  24.9-

Field Trips to Industrial. 126.8 0.4 '40.2 © 15.6 20.9
Plants, Rgsearch ' .
Labnratories

Teievisinn Pragrams 0 Y0

- V91unteer Service or | . 10.0

6 6.3 26.7 ° 33.5°
Museums/Exh1b1ts, S 28.2 5 4,2 11.1 12.6
9

8.3 . 4.4 8.8
Enviranment Project . :

Field Trips to Natural 29.4 , 7.3 2.1 2.2 11.3
Formation or Ecn’log’i,ﬁ\ ‘ , ' ,.
Area =

i
Va’lunteer Services on Q* 13.8 6.1 7.6 2.2 12.4
Educatwnna1/Cammun1ty L
Project L ,,_;é
Tutaring “ . ‘:* 39.4 52.4 32.6 28.9

to:indicate whether the class they were
7 an %nterd15c1p11nary course. The informatieﬁ

course pTanniEg;
and ‘offering gu




e Tablé 17

Percgn€~gz Science foerings Canducted ‘
’ . Interd 5c1p11nary Courses ‘
’Efa?ggy Chémnstryg<Eng1neer1ﬁg iPhysics Total
: (n=160) - (n =82) . (n=144) . (n=45)  (n=1275)
. !; e S : — —_— — - ~— k —_ —
Interd1scip11nary : 8 6 L. T are -1 10
__courses | .,?:; e SR SRR T N

'i;Instructﬁré from other fsgrlriié_ 100 .7 - 46 - _ 60 / 52
+ disciplipes 1nvolved in R ‘ : L

- caurse p]anning
Inst?uﬁtars from other 8  me=. - 8 o 20 g
—————distiptines tnvotved . — o S '
in team-teaching ' PN
- Instructors from other 23 - !i—g; ;g 13 ) 20 14
disciplines offering ' . :
guest Jectures S o -
-~ =
: C - |
i = - L
. . *
£
L 4 49 . P — — “*‘r
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e e 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 wcrk1ng
conditions. Data reported in this part of the monograph are based on .
the same sample of instructors and the same survey 1nstrument descr1bed
in the preceding section on 1nstruat1cna1 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
: _ ™




held Qéﬁhélob's degrées--a figure that was -over three times greéter:than
;haé of the total sample; The* remaining 11 percent of the engineering

instrictors either did not hold‘a college degree(2.1%) or did not

A,

responsed to the survey item. . . 3

.

-

. fabie 18

; Percent of Instructors at Each Level of Degree . . _
.77 Attainment, Employment Status, and’ Teaching Experience

Y
B

&
-

“Biology Chemistry Engineering

Total

Physics v
(r=1275)

(n=160) (nisg? (n=144) (n=45)

~ Bachelor's
Mastér's

Doctorate .

5.6 1.2 5.7 2.2 8.3
75.00 63.4° 59.0 66.7 74.3
4.2 3.1 145

17.5 35.4

o Enployment- Status

‘ Full-Tine
ﬁa}t¥Timef
éhéirééfsbn/

P . Administrator

2

. Teaching Experience

- 0-2 years
3-10 yearé -
. Qver_ID years

Employed in Research/
Industrial Position

e Yes

. 90.0

73.8  79.3 7.1 7.8 74.3
13.1 9.8 13.2 11.1
2.5 . 4.9

1.9 110 11.1 15.5 12.7
53.8  54.9 48.7 44.4 55.6 *°

33.2 34.1 +  40.2

8.1 6.1 18.8

93.9 80. 6 88.9

e 46 e




: | b
44p1bymant Status D : f .
: The data presented in Tabte 18 reveal that 77 percent of the eng1naera
i ing instructors were teach1ng full- t1ma at their coi]ega while 13 -
parcent were -doing s0 on a partﬁt1me ‘basis. The remaining four percant -
of the raspandents ‘characterized themselves as department/division
chairpersgns or adm1ﬁ1strator5 In terms of employment status,
anginaaring instructors were ganara11y similar tc thase in the compari--

o - son saience groups and the. total sample. e -

Teaching | Expar1ance
_ As shown in Table 18, c1ose to oné-half (48.7%) of the engineering
1natructors have been teaching at a commun1ty co11aga between three and-

ten years, “while an add1tiena1 40 parcent hava taught for e1avan years R
or more. This 1attar f1gura was sgmawhat h1ghar thanp that found for the -
total sampla (40.2% Vs 311) The remaining a1avan percent of the engineer-
ing facu]ty have been teach1ng at a commun1ty co]1aga for two years ar

: lessi-. - . a

Prav1ous EmpToymant in Re1atad Indmatcy
" Instructors were asked to indicate whether they had been employed
in an induatﬁy or raaaanch 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 wnrk1ng in an industry or rasearch crgan1zat1on 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 (59%),
- media production facilities (33.3%), library/bibliographic assistance
(26.4%), and laboratory aasistan£§ (20.8%). With two exceptions--
’ laboratory assistants and readers--engineering faculty were léss likely
than those in the total sample to take advantage of the various»instruc=

-tional—-support-services-provided:— e —




- T Table1s o
Facu]ty Use of College Instruct1ana1 e
| ' . - Suppnrt Serv1ces o R
-\ Support Service ~  Biolagy Chemistry Engineering Ph&sics. Total
o : (n=160) (n582) (h=149) " (n=45)  (n=1275)
s L . o _ 7 7 77‘ . fg _
Clerical Help . 76.9 69.5 . 59.0 689 651
Test-scoring Facilities  38.1  22.0 . 153 11" . 251
, |
Tutors : 37.5 53.7. 18.8 31.1 -+ 35.9
Readers | ' 38 - 110 ' 6.9 © 6.7 5.4 4
: — 88195 97 6.7 36
L MedfaProduction - se.4 402 . 333 - . 289 - 379
lerary/E’lb’lmgrapmc 525 42.7 '26.4 . - 24.4° ' 34.4
Assu§tance‘ \ T = ' T .
| Labaratary Assistants  ° 49.4  57.3 208 3.1 19.9
Wcrk1ng Cand1t1ons :
X One of the items on’ the survey 1nstrumant asked faculty members to .
~ indicate what it would take to make their cgurse,better The: 1nfnrmat10n

summarized in Table 20 demanstrates that 45 percent of. the eng1neer1ng;
instructors noted that their c?ass could be 1mproved if they had students '
who wereébetter able to handle the course materia] Other changes . ai b
destred byJEﬁ'peytent or more of the eng1neer1ng ‘faculty were: instructor .
release timt” to develop course and/or materials (40.3%), bi\per laboratory
facilities (36.1X), availability of more media or instructional materials
(33;3%), and stricter prerequfsiteé for admission to class (31.9%).




Table 20

- Percent of Engineer1ng Instructors Desiring Change in a
: Part1cu13r Inst1tut1ana] Area : s

Institutional . . - | .
Area -, . Engineering " Total

More freedom to chanse ﬂéferiais- . , - 6.3, 9.4

_..._.More interaction. w;th cclleagues/ - , : 11.1 . --18.0-
adm1n15tratars ‘ o o

Less interference from ca]1eagues/ ‘ 42 . e
- administrators - - - : - : S

Larger classes

146 0 83"

Sma1lerpglasses : T e 20.8 28.9
More reader/paraprofessional aides 104 - - 13.3
More clerical gséistanse o - 16.0. 1.2,

=t ' .

- Availabiiity of ‘nore media or . : 33.3 " 35.9

1Stritter»prerequisites‘far admission to class ,-,SJ 31.9 | 3525

Fewer prerequigites 7 |

Thstructor release time to develop ‘ 40.3 ©'38.0 -
course and/or materials , ' ' ‘ .

* Different goals and abjectives o o 2.8 3.8

:Profess1ana1 development cppartun1t1es 26.4 . 24.5
for 1nstruct@rs S .

- ~ Better Taboratory faC111t1es : - 36.1 21,2

Students better prepared to hand]e _ S 451 53.0
course requirements : ' X :

Changed course dascriptién ; 1 ' -7.6 EV ! 5.6

_...instructional.materdals ... . . .. . el
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7 “i"; cuncerning %PQ]E%EE}"Q ;eghnn1ggy education. f;l; the'éénter for the o

~*Study of Cammunlty Caf1egea° study DI curr1§u1um and 1nstruct1un

Several recﬂmmendat1ens are. a1sa madi?that bear on the 1mp11cat1ons of
the data. - : g ¥ ' L i:
P .The Center ‘for the Sgudy of Cammun;ty C511eges uhdertook, its study
,f;u -~ of s;:gn;g gducatjgn din_tl thgjiﬁ;myea;,;oilegesago cgmentaihe_gg;zent
_icurr1cu1ar strueture and fhstructional p'ﬂCtTEES‘Qﬁ the various fields _
- of study Data were gatheq@d in the y977 1978 acagemic year, 1nt1ud1ng SR

- -a C]aSSIficaffan scﬁeﬁe and information or fréqUEﬁcy of course offerings,

‘7'7“ﬁ”f 'tourse prerequ1s1tes,*and 1n5tru¢ticna] modes In addltlgn, gn Instrgﬁtarﬂf’
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-”;pr'ivate ;nstjtutg_ns effer courses. jn engineemngiéchﬂﬂlﬂmf-ﬁﬂtesllﬁs -

~ from-the- Curifi(;uwm Study ehewed thet ce11ege size 'is peemwe’]y g’lated e "4

2,,t° the, number and renge of engineer1ng courses offered. Lemge colleges »

7 were much more. ]ike?y to offer: a ceurse in any “one eng1neer1ng area than
~ were the med1um-si2ed ce?ieges wh1eh were mere iakeiy te do, §e7¢hen the.

1: __1___._.

ésmeii caiieges The g?eeter ver1ety of ceurse 9ffer1ngs feund in Targg

o _ ca]]eges :ay make them better able than sme11eri1ﬁst1tutiens to meet.thez?

- varied needs of students attending tweeyeer colleges. ° Tgese é%te suggest
aEE§E555=thet=sme1%er=ee}%egesemeysheve—difffEgsﬁygrespeﬁﬂ#ng*tﬁ“%rﬁﬁtefegeneou5

student body with eppropr1ete offerings. + Smaller colleges, hewever, may

i beemure bemegeneeue,lthus ellev1at1ng them of. the neceeei;y efeeffer1nguﬁfeeewf

a HTdE range of courses. - . : . .
. The most frequentiy Joffered ceurses are in eng1neer1ng greph1cs and o

des1gn “electrical/electronic. techne?ogy, and mechanical engineerihgg -

- courses in genere1 eng1neering and eergﬁauticaﬁ, autemetgve and. cembust1en o

e
Fi

are the TESSE;irEQUEﬁtly offered. » .
 Over 80 percent of the eng1neer1ng fecu?ty whe respended to the .
Inetructor Survey tndjceted thet the1r courses were de51gned fer students '

their courses es pare??e? or equ1va]§ht te a- 1ewer d1v1s1ep cn??ege
1eve1 eouree at irensfer 1£5t1tutien§ “Less thén ten percent of the -~ .7
meerm ' Tt N e they Were teaéﬁlng was apprepr1ete —

o cert1f1cete oriented students trensfer students majoning in a ne;yre1 o .
i eresﬁurce or- allied- heelth fwe?d -or aecupet1ene1 students ¥n allied

heeTth area. A]theugh a ‘Targe percentege of the studente.ettend1ng

: . ) : . .
S e N N

.
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. twq-year,;a]?eqes are academgca1ly:underprepared, Tess than nne percent
aAﬂf the- eagineerlng instructnrs said their- course-was offered as- -a-high-
: #uf; B schun% makes up qr- remediaJ.:ourse., e f1nd1ngs aiaﬂﬁ’wlth the high-
percentage af eng1neer1ng ‘courses: that carry a. prerequ151te 1nd1cate

*

>;§i -‘:2‘ ;f; ) . Y Qi gﬂ, = ) === ==
e ’ Insiructiongg Prggt1zes ¢
* " B Thg;resuIts of the Center s study on 1nstruct1nn31 pract1ces shawed

%;l?f”"’i gtﬁﬁt anatﬂgiiVETagE 82 Percent of the 23.5 students whéw1n1t1a11y T

. fsfafpfﬂmenrﬁiled 1g ‘an eng1neer1ng _technology ccursesﬂemp1eted it and received a°
- . grades fhere Qﬁre nengy five times as many males enrn]?gd in eng1ngar1ng

B " courses as fefles. In fact, engineering courses attracted fewer femaies

Af,’:;,"; @»(1255 than ipun)ziﬁéﬁ>any ef the other e]even science and snc1a] 5E1EHEEM“HN
N " areas considered in this study. - S

;;ﬁg,ﬁ _”:N;j_ ThemiﬁsfFﬁEfianal appraa&hes ‘used by most nf the 1wo—year co]iege A

o i eng1neer1ng teachers -appear to be rather trad1t1ona1 _They . rely pr1mar11y '

' _on 1ecture and class discussion to tfansm1t 1nf9rmat1an to the1r students
————f—rextb&nk-sﬁrﬁ_thﬁﬂmg t*#i‘éé?ﬁﬁeﬁ mstwctmn&% E}at&i‘iaF — b&t -there-is———
27 cons1derab]e dissatisfaction with them. Th15 dissat1sfact1an may . resu]t

s 7 froma tcmb;nat1nn of_factors. :First, there is a nat1anw1de decline in B

studEﬂt read1ng scgres, ‘the 1mpact of th1s is very strcng at the tw twa-year
&€ ., canége 12ve1 and may in effect make many of .the. college texts unsuitable.
' ””fSecand “the" “available texts may presuppose a ‘¥cience and/or math background‘“
. tba' is no longer validg given today s heterogeneous student cllente1e
‘ jfé’ Just over 80 percent of%the eng1peer1ng instructors indicated that '
.. 4t was "veryéimpartant" that their students demonstrate on their tests

N}

an ~acquaintance with the. Eggcepts of the d1sc1p11ne OthéP cémpetenc1es
stressed by engineering, faculty were, in descend1ug arder, understanding
“the 51gn1f1tance of- certain.works, events phenamgna,*and exper1ments

“.mastery of .a skill *ab111ty to synth551ze colfse contedt; recall of _
— spect "’ﬁfﬁ?ﬁﬁﬁ%ﬁn7§aﬁdire}3t%aﬁsﬁiphafﬁﬁcﬁeeptsita—ttgden%?sﬁaw - ,ij,,,,
P vaTues Abcu‘t one-third of the engineer1ng instructﬂrs based their )

7 students grades on the- resu]ts ‘of essay exams, qu1ck—5cnré nb;eci1ve
R tests,jand 1qharatory'repnrts The engineer1ng faculty were more 11ke]y

ﬁfvggi @han instructors in the other areas of science to place ¥,strong emphasis
. “on completiop of problem setg, homework, and workbook completion.

. :
N = & 4%
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Engineering instructers differed fren thnee in the tetai sempie in

severa] areee,’ The faner were Tess 1ike1y then«the ietter to indicate
==§;;;+that:th21f EDUTSESﬁHEfEJE}lfﬂ}EléIE;fﬂgaégqggﬂgi inemneteefhtheeeelje g f

= cnnstitueneyegroupe, to use a variety of instructional media, and to
e requireeet_:ecnnmend tbeirestudentsetn attend out=of=class: caurse-reiated_n~»»
activities Engineering instruetere on the other hend were more-
likely than those in the total science eengie to_be inveJvedwjﬂmjnter:uwﬂ_meeme
discipiinery courses, , : . S e

i i e i : T R Gt

Wi

Vgggineeringg;nstructere WW”;”,' ’ ‘; . - R L

The results of the Center's Instructer Survey show that engineering
instructors were much less likely than those in the total science sample
10 nnTﬂ‘E*mester*E“negreE“Tﬁez*ve“Te*ﬁzjger egabetdFEte F = *,e‘E:jEE“EEE?E
Just ever 25 percent of the engineering instructors held a bachelor! S :
- eegmemedegteezsaeiigure that was. nvetethreeetimee_greeteruthen thet eiathe e
Voo total eampie : Ny : . ‘
Close to. half (47. 8%) of the engineering 1nstructare have been
teeehing at a :nmmunity ee]iege between three and ten yeers while an
additiena] 40 percent have taught for eleven ‘'yeagrs or more. Appreximeteiy
three fourths (77%) of the faculty teaching one or more engineering -
eeurses at the two-year college did so on a full-time b3515 The remeining
instructors were' employed on a partﬁtime basis_(13.2%) or wegengeggigg:ﬂm=:,gzz,
in the ‘role of chairpersen/edministratnr (4.2%). Less than 20 percent
-of the engineer#ng inetructers had the. exﬁErienee of working 4n an
industry or research-organization related to their ‘teaching field.
" I terns er'WQFEi‘g conaitiens, the Center's etudy'fnund that” nniy o

? » they hed “tetei sey" in its §e1ect1nn the textbooks for 18 percent
;L»1~' however,-were-selected by someone else. - Somewhat similar results Were

7 found eencerenng the eeieetinn of iabnretnry meterieis and workbooks. ! v




clas 1d- ﬁfgpreved’if they had’students ﬁhe were bet fif
hend!e the»ceurse meter1a1. Dther changes- deszred by 36‘pnrsent or mnre
ef the engineering fegu1ty were! instrueten reiease time tn deve?ng -

, A Rscnmlfuneﬁnus I
. L The suggestions presented in th1s repnrt ere besed on a synthesis P
eeeeemm.eref the infnnmatxnnegsined.frem the- Iiteraturesnevxews, Center-studies- gf”e_,e,
curricuium and instruction in the sc1enees, and its study of: hunen1t1es
education in the two-year college, (Cantor . endgﬂertens, 1978) This
latter study, which involved eese studies of 20 diverse ‘community en11eges :
to 1dent1fy the 1nterne1 and externei 1nf1uenees that shape the eurrieuTum,
4s an extremely fertile source: for suggestions on how 1nstruct1en in _the _

eemmun1ty college can be strengthened

E4

Expanding_ EnrnT1menEs fﬁ“’ﬁhn engT“Eer1ng§T““hne1gg9’ Majors
. Most cnmmunity colleges adhere to an open-admissions pel1cy, adm1tt1ng
k. ...virtually-anyone who wishes to-enroll-in-their-courses. —One-outcome-of -
¥ this admissions policy is that the community college feculty members are
nften eherged with prnvfﬂing instruction thet is egprnpniete and meeningful
‘to a.group of students who vary censiderably in térms of their educetinnal a
backgrounds, goals, and attitudes towards 1earn1ng Surpris1ng1y,'§n
intensive review of the published Titerature on engineering technn]ngy
" education y1e1ded llttle 1nfnrmet1nn on questien51cnncern1ng course
_content, erientatwen regu1remeptse and methods of presentation_for the
various non-traditional and" non- degree oriented students attending
:ommun1ty colleges. » Furthermnre the results of the Center's Curriculun
-~ Study- ‘showed that’ relatively. few nf the engineering courses were dESTQnEd -

withln

—_Jor students in nnn-engineer1ng"teehne1ngy ereass

1 the twn-yeer cn11ege do to expend the d1versity of student: ¥Whe are . )
oze@xposed to-their disc1p11ne9 ‘We- recnmmend that - :";a*
- N i . E
. ' -
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B 1 Co1ieges effe: courses that afé in 11ne with the Educat1nn31 7
e asp1rat1ﬁns and'1nte;’its of- students=1n -each of the many gﬁnups they -
serve. “The. mast.ahvi,; sﬂﬂutian to “this: prublem uauid be fat‘tuc*year ff

few af the ca]?eges (especia]1y the=middle-51zed and sma11 1nst1tut1ans)
| can afford the 1uxury’af hiring fatulty to "tdach such a wide var1ety of
courses in engineering However departments could expand their course

affer1ngs thruugh the use ‘of se1f—1nstruct1gnai TEarn1ng paﬁkages For

_ B “example, a two-year caliege,cQUTd offer a course called “Eng1neer1ng
_é;ﬁﬂ;;hf'Technningy 1." . Students who enrc]]ed in.this class cauid take such
se1f-1nstructianal courses on the uses and 1mpurtance of eng1neer1ng
techn@lggy ih such fields as nur51ng, sac1o1agy,'h1stary, econnm1cs,
chemistry, and Titerature. One or. twg staff members would supervise the
" courses, and studeﬁts would r2551ve credit in the area af eng1neer1ng o
they completed (e.g., "The Effects Df Iechnolag1ca] Lhange on Sac1ety“)
2. Instructors 1ntrnduce engineering modu1es or entire eng1neer1ng T
courses into non-engineering programs. Ihese short p?esentat1cns could
not e-a-mmber—of-students-who-might-not-otherwise-enroll—ia-an——
engineering course. T A .
O — 3 Eng1neer)ng facuTty become involved in planning programs and
courses with 1nstructcrs in nther academ1c §nd nccupat1ana1 areas. Far’
example, engineering 1nstructgrs and history- 1nstructnr5 could develcp
) and “teach Ja1nt1y a course in Te¢hnn1og1¢a? Change-1n ‘the Twent1eth

Centuty - N S
4. Faculty members make Dvert efforfs to acquaint students into
‘their classes. This can be dane by describing “their courses to non-
o engineering colleagues, who then, fam111ar with the cantent and the
) instructors, could recommend the courses to their students
5. FacuIty members encourage college counselors and program
'71snrs to recommend that students in all program areas take an

[:1 1ng—tEthﬁu?ﬁgy—cu,'fi; “ﬁStPuEtﬂPs-may-have—tﬂ—éﬁﬂv}nté —

women and minorities. Eﬁg1neer1ng facu]ty should work cTnse1y with
counselors and serve as. program advisors to assure that. students
1nterested in Eng1neer1ng receive extensive counseling and guidance to

| | B
PRI oo B




'55“?]55¥ is one ﬂay of 1ncreasing retent1an : , .
5“)%?"f’v ‘Ak 6. Eng1neering 1nstructnrs offer the1r services as guest 1ecturers cEm

1nterest at the cai]ege ]eveT This awareness and 1nterest in eng1neer1ng
can also be enhanced thraugh publicity and exhibits. Increased articulation
_ H]th se:ondary schoaTs _is especially 1mpnrtant in _that most studerits at o
o thTs time are not expnsed to engineering in these inst1tut1ens ’ .
Ewﬁwm_m,;m,FH_ Z.. Engineerzng faculty offer non-credit courses, _Tlectures,, and
specia1 interest prﬁgrams through the community serv1:e and- continuing
, educatian d1v1s1un5!. The 1mpnrtance of attract1ng 1nd1v1du315 part1c1*
pating in cgurses or pragrams not carrying credit besumes evident when

one cans1def$ tﬁat in 1975 there were nearly as many students part1c1pat1ng

i e ot e e T e o e S S

‘1n nan -credit caursés {3 g m1111nn)‘§5 there were in cred1t caurses (3 S

million). -z‘- ;A',; _
8. Instru:tnrs utilize the campus public 1nfarmation uff1ce to

pubTfetze theircourses: ; —

- ... Designing Courses Appropriate for All Students . . R
' If engineering departments wish to 1ncrease their course enra?]ments,
they will have to be more aggresswe and 1mag1nat1ve 1; the methods they

emp1ay to attract new students They will “also have to ‘be more skillful -

canst1tuency groups. The success instructors have in meet1ng this

challenge depends on the1r 1ﬁ1f1at1Ve, on oppartun1t1es for their '
professional deveiopment and on the quality of their formal educat1cna1 :
training in preparing them to teach in the two-year college. In order

to offer engineering caursesithat are apprupr1ate fnr,aiI two-year :
that—————————

—college students we recommen
q_- ﬁ1:f‘1ﬁ11na?‘v assaciations work to provide information on new '

courses and ccmbinatians of ‘courses appropriate to the unique needs of
~.v- - jpdividual students attending two-year colleges..

o
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Feder‘a’l and state agencies pmnde engineering 3n5trﬂttars‘w1th‘;
grants* to. dave’lup spemahzed courses, 1earn about the. ’Iatest gixfe]ﬁpmenti

“in thElf‘ ﬁe}d and be exposed to engineering teachérs frafﬁ 1: Jtutions®
B Gther ;than theu* own, - | | : “‘ N O
\)4 R 's‘;'n i o ,‘: , .- (;.}7 . Yo s e £
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: 18. University graduate departments 1n eng1neer1ng teahnnlagy
. deveinp training programs -for-currert ‘and prospective two-year college e
L ‘?fzgtructars- These programs should develop students! knawledge of
) eng1ﬁ22f1ng technnIegy, pedagug1¢a1 sk1115, fam111ar1ty with instruc*'

: effeetiveness of varinus tea§h1ng t&chniques. B
' Stu&ies, such as the one réperted here, need te be repliﬁated to
keep engineering zurr1cu1um pianﬁers aware of the nature of the curr1cu1um,
____ especially in light of the changing demands within the field of eng1neer1ng
* The Center s study can be judged successfu1 if it sfﬁmu1ates creati?é%fjf” o
- efforts by engineers and eng1neer1ng technologists to address the un1que
. and Eh311eng1ng demands of the two-year college.
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Céﬁtét for thé Study Qf»cﬂmmunitg Colleges
. | INSTRUCTOR SURVEY

munity'Colleges under a grant from the National Science Foundation. The study is coticerned 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 1

help inform groups making policy affecting the sciences. All iriformation gathered is treated as

confidential and at no time will your answers be singled out.*Our concern is with aggregate instruc-

tional practices as discerned in a national sample.

* | Your college is participating in a nationwide study conducted by the Center for the Study of Com-

We recognize that the survey is timeignsuﬁling and we appreciate your efforts in.compleiing if.
Thank you very much. ) _

1a. 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 campus facilitator
to give to the person who taught this class.

If the class was not taught, please give us the reason why, and then return the uncomhpleted
survey form in l!;:_e accompanying envelope.
.bi Class was not taught because: (explain Kbﬂeﬂy) _ R _ ,\ N —

‘Please answer the questions in relation to the specified class.
‘ : ‘
2, Approximately how many stydents were initially enrolled in this class? ‘Males s
: ) e I _om A
zFemales -~ . 17-19

f:‘i.i‘ .
_ N b :
3. Approximately how many students completed this .} .

]
: . I Y

-———egourse and received grades?> (Do not-inchude ————3% N I .
withdrawals or Incompletes.) . ' . Males _ . 20-22




4 ﬁhﬁ:k each of the lt@; below that you believe properly describes this courss:
a. Parallel or equivalent 1o a‘luwer division college level course

. at lmsferinsutuuans . . O 2%
b. Designed for transfer studems majoring in one of the namral
o .  resources fields (e.g., agriculture, forestry) or an alhed health
) field (e.g., nursing, dcmﬂl hygiene, etc.) .. 0?2
c. Designed for transfer students majoring in one of the physn:nl
or biological sciences, engineering, mathematics, or the health )
sciences (e.g., pre-mgdlginc predentistry) . . . . 0?2
d. Designed for trgnsfer studems majoring ina nun-s:lence area 0O+
- ¢. Designed. for occupational slud:nls in an allied he.alth area Os
'f Designed for occupational studqﬂs in a science tcchnalay or
engmgermg tex:hnolagy area . .. L. Oes
8. Designed as a high school make up or remedial course O’ '
: h. Designed as a general education course for non—lransfer and non- .
occupational students. . . . Lo Oe
i 7’ 1. DeslgﬁedTarMmmmwpfsdmgﬁ{ adult— . S
students . . . . L. .o O Kt
j-Other (please spgr::fy) - i _ . ) — DO
- .~Sa. Instructors may desire many qualities for their students. Please select the one quality in the following list of four
" that you most wanted your students to achieve In the specified course. . .
1) Understand/appreciate interrelationships of science and
technology withsociety . . . . . . . .+ « . - . . . Q ! z
- i “9y“Be ablé to understand selentlfic research literature=—:— oo [ s
3) Apply principles learned in course to solve qusluahve and /Qf'
quantitative problems e e e 0s3
4) Develop proficiency in Iabgramry melhads and teehmques of i
the discipline . . . . . .. . — 0+
b. Of the four qualiticg listed below, which one did you most want your students to achleve?
"1} Relate knowledge a:qmred in class to real world systems
and problems . . e e e e R 28
2) Understand the principles,concepts, and terminology of the discipline . [3?
3) Develop gpgrzcxatmn/understandmg of scientific method mE
4) Gain “hands-on" or field gxperience in applied prac:l,ir:e O+
¢. And from this list, which one dld yau mn;t want ynur ltudent: 16 n:bjgv: In the :p:dﬁei class. )
l) Learn to use tcn:ls nf r:s:an‘:hm the sciences ' O £
_2) Gain qualities of mind useful in further education . mE ;
. “#  3) Understandself . . . . ., 0
S 4} Dcve]ap the abmt; to thigk cnm:ally - mE
% - . . g
Gl.wgre there prer:qul:ltg mquk:menu for this course? = e Yes[J' ‘No[OQ?- -
_b, IF YES: Which afthefnunwingwmﬁqmeﬁ (CIEEKASMANTASAPPLY) o
- : .
, \-F""'E v B 1) Prxnr course in the same dlSClPhﬂE taken in-high school ] 1. . college 1:17 . n
B 2) Pnarcﬂursem:nzmencemkmhf  highschool [J2 . . college[]®
E 3) Prior course in mathematics takenin = high school[]3 . . collége[3°
’ 4) De;lueﬂsﬂgnﬂnrm;hﬁalagmjm T o L ‘
. 7 - 8) Achicved a d a spec fied score oh efitrance’ mmltiﬂn N o L SR T
Q 6) Otber (ptéase specify):—— o ——[1° |




7. Over the entire term, what percentage of class time is devoted to €ach of the following:

a. Yourownlectures . . . . . . . . . . . 0 e % a2m
‘ b. Guestlecturers . . . . . . . 4 . o e e e el W% M4/35 f
¢. -Student verbal presentations UL 34/33
d. Classdiscussion . . . . . . . . . . I . . I 7 3739
e. Viewing and/or lxstemhg m film cu‘ taped media. . . . . — % 40741
- . Szmulauan[gammg LTl NN 42/43
g Qulggs{cxam_maugps P B L : unﬁ
" h. Field trips ', o . . . B L " asray
N i Leclur&/demgn‘straugn Expznmenls ; LI S s
j- Labcralcry gxpenmenls by students». D e e _',_5@151_3
_ k. Laboratory prst:ncal sxammatmns énd quﬁzes i R 5;55 .
1. Other (plga.se Spsf:va) & e I -;_ 7 e o '
‘ o ! | Please ada peréenugu to make ’
) } sure thfy agree Wlth total’ .
] ., - —— AT_ SRR s -
8. How frequently were each of the [ﬂﬂuwl;g instﬁ;:tiona.l m:dia usgd in llﬂs;hss’ — ! ‘ ‘ ’

wwee = Also-check:-1ast box if ycru or any membér I:tf yéuzfar:uhy dﬁvelﬁp:

any of the designated med:a for this course._-. - ,,,
TR f:-ﬁ eveloped
» P rself or
o L other faculty
N ¢ !;\ mtmhef
aFllms. e e . "1
- i ® { +
b. fS ingle concept film lr:mps e e i
c. Filmstrips TLoe &
¢ d. Slides". Lo _
e Audmtapc/shdg/ﬁlm mmbmatmns ?; s ;‘.,g i

£ Cverheadgrmect:d trsﬁsparencies‘

N o
g. Audiotapes, cassgttes rez:a:ds :
h. V:demapes ’ ;
.
iy -
Q .

ERIC.

Aruitoxt provided by Eic:




9. Which of the l'n“owin; materials were used In this class? CHEEK EACH.TYPE USEDQ

USED, PLEASE ANSWER nms A-D.

l;r“-‘; ’_‘

. F

. Used

. How satisfied were you
_with these materials?

satisfied

S W@uld
[Well-

liketo
change
them -

Deﬁmt:iy
intend
ihangmg

¥ <

3

say did you have in
on of lhne mti;l!h?

Mgdto. - Was -
rify -"  member of

a grgup

=

~ that -, .
SEIEEIEd
thgm

Sorn:aE

else

. selected

| S

them -

* [0 Textbooks -
R . - LY

=R

D Cgllectmns

3 of

wl
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Zl
Qi
Di

El

Aruitoxt provided by Eic:



10. Please indicate the emphasis given to each of the following student ::L!v!;jﬁjzln this clags.

' ' Notincluded Includedbut  Counted25%

indetermining  counted less or more

gtudent’s than 25% toward

grade toward grade grade

Papers written outsideof class .. . . . O 0z mE &7
. Papers writteninclass . . . .. . . . []' 0?2 0: L
. Quick-score/objective tests/exams . . . . [J! . 0z 02 69
. Essay tests/exams . . . . . . . . . [J° 02 S 7
. Fieldreports . . . . . . . . . . . [ 02 . 0O 3 n
. Oralrecitations . . . . . . . . . . [ | 0 - EE 72
Workbook comptetion . . ... . . . . O O ;
. Regularclass attendance . . . .. . . . O 02 mE i
. Participation in class discussiens . . . . . [ _ - O nE 5
j. Individual discussions withinstructor . . . [J' 02 mE 76
,,, . k. Rg;ﬁ;ﬁ:h;épﬁﬂs _ e a g e s o’ ,l:li‘, _ D3 ) "

‘ﬂ-\ ™ U‘ ;ﬂw

"

| .

-

E 3 -

L

L ch!\xx'fitten-prajects B o 0?2 O3 78
m. Homework . . . . . . . . . . . O L mE ™
n. Laboratoryreports . . . . . - . . o [O7 0z mE 80
o :

». Laboratory unknowns and/or practical I ) _
exams (quantitative and qualitative) . . . []' v % ' BE .12

p. Problemsets . . . . , . . . . . . O - D? os 13

son e oo q-Other (please specify)——— ——— R o % T 1 L2 w & .

¥ .
11. Examinations or quizzes given to students may ask them to demonstrate various abilities. Please indicate the
tmportance of each of these abllities in the tests you gave in this course. (CHECK ONE BOX FOR EACH ITEM)
K x ' . Very Somewhsat ~ Not
: » s important fmportant important
. Masteryofaskill . . . . . . . . . ..[0O . p? o mE %
. Acquaintance with concepts of the discipline . [J! Q2 0s ' L

o oW

% 7. d. Understanding the significance of certain 7 7 _ _ 7
S works, events, phenomena, and experiments . [J? 02 02 _ 18

e. Ability to synthesize course content . . . . "[1',
0o* 20
0s - 21

. Relationship of concepts to student’s ownvalues []J'
g. Other (please specify):— = — 0

-

A

O ‘E,,],‘ O

12. ‘What was the relative emphasis given to each type of question in written quizzes and examinations?
(PLEASE RESPOND BY CHECKING ONE OF THE THREE BOXES FQR EACH ITEM.)

f .

- a..Multiple response (including multiple - -
. ;hni;eanitrue/falsg) e

" b. Completion . . . P = A

. A S SRS =

. Recall of specific ibformation . . . . < . [J° Oz mE SR

2 0? .n

'Ea .. e

'D;' : 24

> d. Solution of mathematical type problems -
oS  where the work mustbeshown - . . . . . O

O.-oog o

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

L]
‘u‘

Da -
b,
o

S f.Derivation of a mathematical relationship .. . . o = LA
o g. Other (please specify):— - — oy

e |

mEnER|

Ea 25

L.




13« What grading practice did you employ In this class? | ABCDF . . . . . O
‘ ' ABCD/Nocredit . . [J°2

ABC/Nocredit . . [O°

Pass/Fail . . . . DO¢*

’ Pass/Nocredit . . [J°
No grades issued . . [J°®
Other . _ 0’
(please specify)
; . - = ¢
_ 14. For each of the following ¢ ﬂulsaf!clgss nctlvﬂles. pleue lndl;ile if :ttendmce was n‘.qulred

recommended or rfeither.

!

Attendance Attendance Nelther
required for recommended but required nor

& R - . course credit not required recommended

a. On-campus educational type films .
_ _h-Otherfilme —

DU AR

St

DE

Oz

0

03

I c. Field trips to mdusmal plams resean:h
' laboratories e e e

d. Television programs .

e* Museums/exhibits/zoos/arboretums :

O!
ml

N

" f. Volunteer service on an environmental project . [J'

g. Outside lectures

A 4,,4}! Field-trips-to-natyral formation.or-.
" ecological area e

i. Volunteer service on educshan/
community project .

j. Tutoring
k.- Other (please .spe::x{y) . -

- jak

D1

'D;

DE
DE

=k

Di

o

Di

15a. Was this class -egndu,ci;-d as an Interdisciplinary course?

i

/ N

Yes

. E \

DE
DE

0

o .

0?2
02

0s
as o
e

08

0 -

W‘

ag

40

41

" b, IF YES: Which other disclplines were involved? ___

45 -

- _ _ » _ . -
43
;“ -
16. Were instructors from other. disciplines involved ...
' . : YES NO
win ::t:urse planning? . O 12 4
g,.mte;amteac}ung? N . 02
46

.in offering guest lectures? . . . . .

<l

.o

. .
- ‘:;_7:“ 7 =
, ) L 60 3 : .




/.

‘A7a. Which of these types of assistance were svallable to you last ferm? CHECK AS MANY AS APPL’

b. Which did you utilize? CHECK AS MANY AS APPLY. : .
[ B N
" Assistance was
avallable to me
in the following N
S , . areas Utilized
a Clerftalhelp . . . . . . « . A O w L L o KSR
b. Test-scoring facilities . . .. . . - . . . . . . 02 02
: : e Tutors . . . . . . . .. . oo . oo .o QO ks
T T U e L o
e. Paraprofessional aides/instructional assistants . . .. . m T u L
f. Media production facilities/assistance . . . . . . . B o LI oy [
g. Library/bibliographical assistance -, . ... . . . . o . Eﬁ‘ﬁg
h. Laboratoryassmlams e i; .. e R 0s

18. Although this course m:y have been very EEEE“VE. what would it take to hav: made it hen:r?
CHECK AS mNY AS APPLY. :

&

_sMurefrczdamtm:hmsemat:nals A s
“b. More interaction with colleagues or sdmmxstramrs T =

_c. Less interference from colleagues Qradmxmstratgrs P A L

o S e T e meiers Py

¥

d. Larger class (more students) . . . . . . . . . . .JA_ A
e. Smallerclass . . . . .+ . .« e 0 e v e e e ... Ot )
f, More reader/paraprofessionalaides . . . . . . . . . . . . ... . . [O°
£ Moreclerical assistance . . . . . . . . T . . . . . . & .. O
'+ h. Availability of more media or instructional materials . . . . . . . . . . . [O®
' i. Stricter prerequisites for admissiontoclass . . . . . . . . ... 0ae
j. Fewer orno pr:requxsues for adm;ssmn toclass . . P A 5
k. Changed course descnptmn e e e e e e é L .
Y I. Instructor release time to develop course and/ ) - ; '
o , Coermaterial L L L L 0 L e e e e e 03
= m. Different goals and objectives . . . . . . . o . . o e e e e e e Q"
' n. Professional development oppqﬁunities forinstructors . ' . . . . . . . . . . [°*
. Better lsboratgry facilities . . . . . . .. . . .« o . . o . ..o, .0 D8
P Students better prepared to handle course requirements : g’ »
q. Other (plggse: specify):. I i ! S 0e
, - . ) . _ » _— :
- o * ¥
: 79




Now, just a few que;tlﬂm about you ... » .
. Less thanoneyear. . . . . . . . . [ )
1-2 years . . - .
34years . . . . . . . . . . . . [O%

.510years. . . . . . . . . . . . [O¢

,11:20 years . . . . . . . . . . - [3%.
. Over20years. . . .. . . . . . = . e

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

]

. Full-time faculty member . . . . . . . [O' Y
. Part-time f,a:i;ltj’;‘ti'xemberi R o T B
Depa{tﬁimt! or division chmrpcrsan ... O

. Administrator = . . . . . . . . [*O*%

20. Atthis Eﬁilgge are you {:?nsideﬁd to be a:

cod, e . L

n B0 T oR

_ - _ X . Other (please specify):’ o
: 7 S S o L

[

21a. Are you currently employed l*! a research or industrial position éh_-e;ﬂy related
to the discipline of this course? ;

Yes[!  ®
No[Jz 7

1F YES: For how fany yeara?. 1 T e S N —— -

4

.c. If previously you had been employed in a related industry or research organization, please indicate the ‘ B
. : : i : : 58/57

, num?gr of years:— — ' |

al
-

"22. What is the highest degree you presently hold? a. Bachelor’s . .. - .« - 0O
’ o _ ' * b Master's . .. . . . . . . - . . [O°? .
? T : . e Doctorate . . . . . . . . . ... O :

" . IMPORTANT INSTRUCTIONS

Thank you for taking the time ta comiplete 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 participants, the facilitator will forward the sealed envelopes to the Center. . , )
We appreciate your prompt attention and participation in this important survey for.the National Science Foundation.

* A

Florence B, Brawer
~Research Dir&ftor—




