
DOMENT RESUME

ED 188 709 Jg 800 406

AUTHOR Edwards,' Sandia 1 ,

TITLF Scieace r,ducatior. ir Two-Year Colleges: Biology.
TNSTITUTION California Univ., Los Angeles. EpIC Clearinghouse tor

'' junior Coll. Informatioft.: Center for the Study of-4
Community Colleges., os Arineles, Calif.

SPONSAGINCY: National Inst.. of Educstion (DHP.1) r Washington, D.C. .

National Stience-youndatior, Washington, D.C.
PUP DATE. May 60 / ,

CONTRACT ) q4Q0-76-0016
GPANT N8F-SED-77-18477 7e,.

NOTE 116p.

EDPS PRICE
DESCPIPTOPS

4

,.

/

,"AltSTRACT 4r.
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prerequisites: and courses for biol gy snd non-biology,mafors, ard
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analysis is presenked, covering biolo v.course offeringso target
student grouper-prerequisites and tourrse sequences, institutional
characi.:eriatcs,,and.introductor)c coutrses. Part tI exaM,ines

Oiirstruttional Riactice8 revealed ir the literature and in the.
instructor survey. The literature teview as'seSsed the use pf modules, k

latoratorier, and\textbrksr while the instrkictor survey considered :

student tharacteristicS, instructionst modesuse. of class .time knd
lbstructional materials, grading practices, desired student -'
coapetencieto.coursegcals, and4out7of-class activities. Part III (

.
1.Ooks at tte biology faculty'in-terms of'degree attai4ment,
employment status'+teaching experiente, selection of cArse

,

materials, use of support'serv.ices, a4ld working, conditions. The final
section summarizes findings an'd .preser4 recommenMion.
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, PREFACE

This monograph is one of a series of ,twelve publications dealing

with the sciences in two-year colleges. These pieces are concerned

with agriculture, biology,'chemistry,'earth. and space sciences,.economics,.

engineering, integrated Social sciences and anthropology, integrated

natural.sciences, mathematics, physics, psychology,'and sociology.
A . .

Except for.the monograph,dealing with engineering,transfer prograv, each

was written by staff associates of the Cater for the Stu0 of Community

Colleges Jrider a grant'from the National Science Foundation OSED 771-r

18477).

In,addition to the primary author of this monograph, several.people

were tnvolved in its execution. Andrew Hill and WilliamMooney were

instrumental in develoOng some, of the prncedures uSed in gathering the

data. Others involved in abulating information were Miriam Beckwith,

Jennifer Clark, William ohen, Sandra Edwards, Jack Friedlander, and

Cindy Issacson.

Field Research 6 poration in-San Francisco, under the direction of

'Eleanor Murray, did ne domputer,runi in addition to printing the

instructor survey e loyed in that portion of the project (leafing with

instructional pract, es. .B6nnie Sanchez of the ERIC Clearinghouse for

. Junior Colleges9a4Janice Newmark, Administrative Coordinator of the

Center for the Study of Community Colfeges, prepared the materials for

publication. 9rmen Mathenge was responsible for manuscript typing.

Jennifer lar did the final compilation of the.various bibliographies

lor ea mono0aph.

Flo encti4B. Brawer coordinated the'writing activities and edited

, .

each of theikleces. Arthur M. Coheri,was responsible for overseeing the

entire project. N.

In adpition to-these people who provided so much'input to the final-

ization of thiS product, we wish to thank. Martin D. Brown,of Fresno Cit.)?

College who reviewed the manuscript and Ray Hannapel and Bill Aldridge of

the National Science Foundation, who were project Monitors.

Ar:thur M. Cohen Florence B. Brawer
Publications CoordinatorProject Director
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SCIENCE EDUCATION IN TWO-YEAR COLLEGES:

BIOLOGY

../1

Two'-year,colleges enroll one-third of all students, in higher education.-=

more than four million peop)e. 'According to most recent figures, 40 percent

ora)1 first-time; full:tiMe students:attend these institutions. When part.-

tiMestudents'and students enrolling in the two-year tollege,concurrently

with or subsequent to their enrolling in a tenior institution are,taken

into account; the number of first-year'stOdents taking tko.:year college
tgl

Courses approximates two-thirds of tll freshMem,

In response to its open-door polic31,c Nn extreMely'diverse student popu-

0,
lation attends the community college, enrolling in a Wide rapge.of courses-

.

4

t.

Q. I

and programs (transfer,.oc6pational,'remedial,.community,service, and.

terminal degree).. .This size.and diversity have implications.for biologica4

science education, for,structurfing the biology curriculum, and for present-

ing material to students, '

This monograph, as part of a Natio4.1 Science foundation (NSF) spon-

sored study,of Science Education in America's Community, junidr, and tech

nical colleges, explores biological gducation. The study,,:conducted by

the Center foi-.the Study of Community Colleges, was 4esigned to provide a

comprehensive picture of science curriculum and'instruction. A literature

review of the Most importantstudtes of two-year collegeS' Science education

was conducted to determine what was already known about curriculpm and in- \

stAction in the sciences. Curriculum data (e.g.,programs, cGLrse offerings

prerequisites) from the 1977-1978 acadeMic year were gathered from the'

catalogs and class schedules of a representative national sample' of 175

colleges. A random sample Of Science instructors in the,175 colleges Were

surveyed to determine instructional practtces and'to obtain some informa-.

tion On.thé science'faculty. tThis information-was collected to serve as a .

bases for fnvestigating'Ve developing trends in science BOunti-o-n and to

document the current coll,ege effoets in various fields of stuay.

bgt



Thil monograph begins witb a look at biology curriculum followed by

examinations of instructional practices and by a discussion of the faculty.

Each section.will review the pertinent literature'and report the data col-

lected by the Center for the Study of Community'Colleges. Part IV will

discuss the significant implications of the literature and data and offer

recommendations.for strengtheningtiological eclucation.

1
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, PART Ij

BIOLO6Y CURRICULUM IN TWO-YEAR COLLEGEt

Several features disiinguish.the comprehensive community college from

four-year institutions and any consideratioriof curriculum must fake them

into account. The firtt.characteristic concerns the multiple missions of

the two-year college. Besides programs for students transferrAg to four-

year colleges, prograWare provided for:terminal students tnterested in

general education, for students in occupational or vocational fields, for

students requii.ing rqmedial wolk to pr:bpare'to enter transfer or.occdPa-

tional programs, and for 4n-degree studecip desiring'cultyral, recrea-

tional', or community interest comrses. /

( A'second djsanctive characteristic Of the community college is the

transformation in its student body,. For example, the number of students

0.



.enrol..led "in:occupational. programs hwincreased from 13 percent in 1965 to
,

.5,0 percent in 1976 (AACJC, 1976) and Lombardt V978.) even.notes that "it is

not unusual 'tio find colleges, even entire state sYstems, 'where ocCupational

enrollment5 exceed transfer enrollments" (p. 1). The number of students par:.

ticipating in non-credit courses or programs has-indreased over 100 percent

in oneyear (1.5
I

million in 1975 to. 3.2 million in 1976). The fact that in

as.many students enrolled in non-credit as credit prclgrams (Lombardi,

1978) provides ev4dence of the phenomenal-changes occurring in Community

,
-

.

.

college programming.

. Changes in th'e composition of the Student'population.itseif include

indreases in the nuMber of part-time students,.students ever twenty-fiVep.

women,returning after extended absence, senior citizens, students from .

minority grOups, and academically ".underprepared" students (Knoell, 1973).

Traditional full-time students entering the community college directly from

high school.account for only 20 pertent of the enrollments.

A third distinctive
characteristic of the community college concerns. ,

.the non-traditional
dourse-taking pattern of its students: The community

college curriculum no longer reflects the clasSical coherent integrated

planned programs; students drop fn and stop out, change majors, and.begin

programs without finishing them (Cohe4, 1979),

These characteristics pose dilemmas for the biology curriculum, 141hel

should'the curriculum serve? Should separate introductory courS'es be

offeredjor biologY majoreand non-mijoh? Should biology courses be

geared toliord the
transfer institutions or be adjusted for less academic-

.411y prepared students?. :Me literature be0ns to indicate now biolOgy has

addressed these qubstions.

THE LITERATURE*

The most comprehensive look at the biological sciences was"undertaken

by the Commission on Undergraduate Education in the'BiOlogical tciences

(CUEBS). CUEBS assembled panels.of leading authorities in biology to,review

various, aspects of biological curricula, e.g. the core curriculum, the

4
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laboratory, and the use of modules. The pan'els then formulated recommen-,

dations for blologis41 education which they generalized from importanf

iSsues ancitrends they had experienced and obServed inselected biology

programs; Several panels also undertook research endeavors, such as a

survey of'heal-th sciences programs to determine biOogy prerequisites

(Roos, )969).
k.

AlthougH most reports generafed by CUEBS bn Curriculum and instruction

included.two-year institutions,.one panel was convened for the express pur-

pose of looking at biology in the two-year college (Hertig, 1969). The .

report of this panel provides a godd foundation for an examination of what

has happened to biology in the last ten years. The panel intended.to. be

prescriptive, rather thantdesgriptiye; so hile it provides a framework for .

understanding the data in out' study, it does nbt prOvide descriptive data ,

as a basis of comparison. -

W ile no study has examined biology, in the context of the general two-
.

year co e science curriculum, research has been undertaken to describe

various aspects of biology curriculum (e.g4Kormondy, Kastrinos, & Sanders, ,

1974; Schechter, 1970;fThornton, 1960, 1966, 19721 Whitaker, 1968). Major

sources of information on biological sciences education are The Americart

Biology Teacher, Bioscience, and The Journal of College Science Teachfng.

Bioscience until 1971 'had a section devoted to education, mainly reporting

CUEBS activities. .The.Journal of Colle e S ience T achin 's "How I Do It':

section'Orovid criptions,of innovative teaching approaches. 1Wo-year

colleges do not, however, have their own biology education forum.

About the Curriculum

Theliterature reflects both the interest and changes In biology cvr-

riculum, which\appear tothave'reached their peak in the a'te-1960s with.the

existence of the Commission on Undergraduate Education in Biological Sci-

v

enees (CUEBS): Descriptive studies of biology offerings have been undertaken

op state,level (Condell, 1965; Coston, 1969; Kright, 1973; Schechter, 1970;

Williams, 1971), on a regionalslevel (Loftin,"1968):.and on. a natignal leve1

(NSF, 1169; Thornton.; 1960, 1966, 1972). Studies focusihg On the introductory

. .
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course (Anderegg & Keller, 1968; Kormondy, Kastrinps, & Sanders,'1974;

Moore, 1965) .primarily consider'samples oYou1.7-year colleges making them

less re-flective of two-year colleges" distinctive chai-acter.' .

. (

Biological sciences accounted for 14 percent of two-year college .sci=

ence courses in a National S nce Foundation (NSF) study of science faculty

conducted during the 1966-1 7 .adademic year with biology ranking second

behind mathematics in numberUf offerings (NSF 1969). Since the NSF study
.

0
focused ort faculty, it provtded orb/ limited i formation on the curriculum:

No more recent data updateS the NSF fifjures to indicate the trends in bio-

logical course development omer the.last ten years.

Cox and Day:it (1972), in a CUEBS publicattomentitled The Context of

Biological Ethication, raise the cohsciousness ortheir fellow biologists -

concerning the inflexibility of the t.raditional biology Curriculum. They

irfaCate that the education of a diverse student population in the two-year,

college is adversely affetted by ,the rigidity of a linear curriculum. In

Loftin's (1968) sur'vey'o'radministrators and instructors from 83 community

colleges in the North Central Association, college personnel recommended

. that life scienceirequirements should vary according to the student's cur=

cul um.

The niost important curricular issues center.around the various student

groups,servel by the biology lUrriculum. Therefore,*after considering some'

general curricular concerns--e.g., the core curriculum, course content,

'the introthictory course, . dnd prerequisites--the literature revtevitopill treat

ettiTbstudent group terved** biology.

The Core Curricula

The introduction-of thvore curriculum concept was stimulated by.the

sharp increase in biological informatioQ following.World War II (Cox &.Davis,

1972). Core Cburses, as a basis for later specialtzitions, allow students -

to .acquire necessary skills and competencies without a commitment to a major

, or a `specialty (Klopfenstein, 1073)4. puggins (1971) defines core curriculum

'as: "a sequence of courses common to a number of related career programs

that have been instituted for the purpose of making it Possible for a student



,

. to move from'one level'or'career to another with .4 minimum of lost.time and

without having to duplicate related courses" (p. 2).

.The.biology literature dealing with health-related oocupational pro-

grams most frequently discusses the.issue,of a core gdrriculum.(see p.11

of this mpnograph). Ip their stUdy of colleget with enrollments above

4;000 students,- Anderegg and Keller (19)68) found 48 percent of their sample

had core programs, listing a definite course sequence for a biology major.

Most'of the departments surveyed claimed to offer'a core but did,riot have

specific listings.

The CUBS Report The Content of Core Curricula in frioloqy supports the

use of the core concept for biology major curricula. Coston.(1969), survey- .

ing biplogy instructors in Texacolleges, found they prefeiTed a uniform

core curriculum for lower divisidn students. TheCUEBS panel, which based

its, recommendations on observations of a sample of four four-year dolleges,

Nk

suggests that thircore take the form of aifixed sequence extended ove-r7'a

.minimum of two yeat,Aand ihclude courses in mathematics and the 'physical

sciences which complement thebiO'ldgy component. This recommendation does

not make provisions for the flexibility,that Duggins (1971) definition

.plies, and thus, makes it less applicable to the partttular characteriAids

of the two-year college._

Coarse Content

.4* Another result (IP the increase in. biologfCal knowledge thatmanifested

itself hfter World War'II was a-Change ih thesemphasis of7the content 'of;

- biological courses.' The ew biological information was at the molecular.

And celluldr level anCethus, course eMphasis moved.to an organizational

level approach a nd away from the traditional morphology, taxonomy,land

phyl genetics (Cox. & Davis, 1972; CUBS, 1972; Moore, 1965). Anderegg and

er (1968) noted that this organizational level approadh extended to

b tany and zoology, as well as the bielogy'courses they surveyed:

Some writers.express concern over the basis on which'durricular

.

tions, concerning both content and strudture, are Made (Cox & Davis, 1972; )

Moore, 1p65; UNESCO, 1977). Personal opinions of faculty ;eem to prevail

# ,



:(UNE7CO, 1977). Cox and Davis (1972) write that decisions are made "alMost

in total absence of:information about . . .
entering students, or abbut what

happens to students after they leave a department".(p. 27). .ommunity sur-

ves are not,co1
aucted'aS i matter of policy (Mason,11971).

CUrrently te American Institute of Biological ScienCes (AIBS) is con- '

_sidering 4 proposal to deal pith the lack-of interaction between4biologis.ts

and health educators in adequately meeting the biology needs of students

in hellth-related occupations (Brbwn, 1979). The AIBS propoal, which

includes'aCtion progrks to improve the biological instruCtion- in allied

, ,,

health programs, Serves as an example of an approach to more rational

decision-making about course content and curricular structure.
s

The,Introductory Course

One major issue with respect to iniroductorytiology offerings is,

whether separate courses should be conducted for major and non-major stu-

Ihents. The CUEBS panel on Liberal"Education, recommending a single course

for majoes and non-majors, cited three reasons for the recommendation:

(1) when separate courses exist-side-by-side, non-major courses often be-

come a watered down version of the Course far majbrs; (2) should a non-

major student become interested in biology,_he/she.must take an introductory -

course in the sophomore year;'and (3) many small colleges do not have the

staff'or facilities to offer.two different courses, The studi6s that

assessed the number of colleges that offered one course found one introduc-

tory course in approximately one-third of the surveyed institutions

(Kormondy, Kastrinos & Sanders, 1974; Schechter, 1970).

The CUEBS panel on.the TwOlYear College did not define its'positiOn

on whether a college should'havg.,'separate
intrOduCtory,offerings fOr majors

/

and non-majors. Instead the pa el su46ested that each institution should

make 'this decision taking into onsideration local conditions, needsviews,
. . ,

.

and capabilities (Hertig., 1969).

Along with the changing emphasis in course con'tent already reported,

th type of first course' usually offered has tended away from botany and

zooiogy and-towards more (*logy offerinas. This movement is consistent

with Loftin's, (1968) report that respondents to his survey of community

8.
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college personnel thou t that a year of integrated biology principles
,

vat more apRropriate t an general zoology orbotany. Thus, botany and

'4,zoology arepeVceived as more'specialized courses.

0 1

Prereouisites 0.
t

s'. /

. . .

The.influence of high school biblOgy trAining on collegd biology

. .. S : .. .

%

qurculum has been the subject of sdme discusslon (BenOtt, 1975; Carter;
, ... .

19'69;.tioore., 1965; Tamir, .1969)- College biology achievement appears 'Iti'

, -

1.

be related'to high,school.biology achieveMent (Tamir,.1969), but the in-'
p.

fluence of theeccindetry-School BiologicaltStience CurriculumtStudy (BSCS)

,.
,

approach on studeni's college achievement fbas m9t been-fully determined ,

(Bennett, 105; Tamit, 1969). Carter.'41969) maintains that.BSCS.wa'not.

designed.t0 preOare students for.collegé, althoagh.flt notes that the pVo-

cess approach df BSCSWIll retin students: expecting paltiCiOtion, .

rather than passivitY, in college biology,- Tlhis factor mayYbh one influ-

ence on.INOore's 0965) conc)usion that'college'biology'ihstructors' will

need to 'make changes asmore and Mbreitudents enter college with a Bscs

6ackground.

Bdpnett (1975),noted thit high schooT chemistry did produce greater
,

student acI)Jevement,in high school biology 'and Kor, mondy,-Kastrinos, and

'

Sanders (1974) reported that courses for majors did often require chemistry.

Introductory biology generally.serves as a prerequisite for any further,

Ipecialized biology uhdertaking (Kormondy, Kastrinos & Sanders, 1974;

Schechter, 1970). Non-majomcourses, as exOected, tend to demand fewer

prerequisites (Schechter, 19'70). .

Robs (1969) looked at biOogy as, a)prerequisite for health-rellaated

programs. Doctoral-level
profesti.onalischools expect less prepavation at

t"

the, molecular level, and baccalaureate-level scttools require a broad general

background-vith,no particular. emphisis. Roos's study raises the is,sue of

articulation between two- and four-year colleges.0. Th2 CUEBS panel on the

two-year college recommended that, since
articulatioriproblems are specific

to
particular.inAitutions,.they be handled on a local :level. Communicatfon

between two- and four-year 6:allege
biologists, the panel maintains, khould

I .

.4)
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be In terof,contênt 'elements rather than course titles or general course

outlineS ,(Hertig, 1969).
U.

S

b.
A.

The Biology Major

\\

. ; The CUEBS panel on core currtcula reAmended a structured two-year

core for,biology ma'joy's, as mentioned.previously. The CUEBS panel on the'l,

Avo-year collegeKonCurs with the hecessity for biology majors to CoMb1ete;

#.9hemistry:physks, and, mathematics before traniferrin. 'This recommepdaiv

)1tiar1 precludes.,the two-year college from needing biology cifferings beyond
..k .

the introductory level. Mdst tfe-division heads in Seiecilter'is.(1970)

study of Californi unit3 college biology programs agree with this 'recom-'

mendation. The ep,. asis on the cognate requirements is meeting the expecta-.

tions-pf biologY graduate sthOols (Cox &flavis, 1972) and underscores the

-.fact that in designing curricula'for blology.majors who wish to trahsfer,
,

two-year colleges resemble the founvear

, The NSF study of two-year college faculty reports that in acadeMic
*

year 1966-1967, 92percent of the biological science.courses were transfer..

With the current 4ata that only 20,percent of two-year college students are.

transfer students, the emphasis toward tranSfer curriculOn biolOgy has

undoubtedly 'diminished, and, indeed may hardly be relevant.

ky

the NonbiologkMajor
\

The CUEBS panel on Biology for the Non-majl.(1968). report§ an estimate.

that "seven'out of ei4ht students) in intrdductOry biology courses across the

country are tAing a tourse designed for theone out oreight who will take'

a second bioloOy course" (p. 2). While the biology major views introductory

biology as ajoundaticin for a specific cburse of Study; the'non-major stu-

'dent takes biology to satisfy general edlication needs. The probleurthen

becomes to depign a stimulating bidlogy offering for non-majors that will

spark theirAnterest throUgh Pits relevancy to the'student.

Calandra (1972) proposes a curriculuM of'very short one-credit Courses

on,subjects relevant 0 the stadeni to,aVoid "time-consuming; specialized
vi

irrelevancies'for which they (non-science majors) had minimal aptitudes



and training" (p'. 363: The'CUEBS panel on Biologpfor the Non-major (1968)

conducted 'a survey that elicitedseveral suggestIons about the content of a.
, -

non-major course: it shOuid focus on human biology, adopean in-depth,

rather than i'broad-based approach, and integrate,that bioloo course con-
.,

tent with iti-historical and philosophical implications... Studies show that

-non-maji* courses do cover a large range of subjects, including "topical"

4en4tics, ecology, microbiology)-.and "relevant" subjects.(e.g.,

0 ,

drudt, man.and environment) (Kormandy, Kastrinos & Sanders, 1974) :

One spectfic non-science major group of students that biology curric-

Ulum planners nerd to consider are education majors (Cornish, 1970). :

Anderegp and Keller (1968),found a declining trend in teacher traiming with

school§ with large enrollments. They.also noted'that, botany depaitments,

along with their vervice,to liberal arts dtvilions, coider trafning ele-

mentary and secondary teachers a priority.

Allied health Students

Reflecting the increased emphasis on oCcupational.programming, allied

health programs have.'recently assumed a prominent place in two-year college .

curricula (Dubay, 1977). It is no surprise, then, that curriculum concerns,

center around the course'releVance to the labor market or service needt'';,

.(Appel etal., 1977; Gordon, 1975). view of this occupational,trend

the:CUEBS panel on the two-year college recommended that two-year biologists

,andi.'specialists in bfology-.based occupational programs
should identify

gro4s Of biology-occupational programs and should construCt.appropriate

content blocks" (Hertig,.1969, p. 15),

. For the associate degree allied health occupational prograMs usually

-reOuire a combination.of general education, specialized occupatiorial courses;

and.courses that are tupportive Or 'related to the'specific occupatton. .The

latter group of courses includes biology. The,distribution of units among

the different-types
of.requtrements varies by program. For example, 16

nursing associate'degree prograds studied by Anderson.(1966) ranged in

their -phys4Car and-biological science requirement from nine to 13 credit

hours.

4
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Thcop curriculum concept has been widely.implemented in Allied

health prog aims, :(AAJC, 1970;,Dugg1ns, 1971; Klopfenstein, 1973). One

.

feattAre'ef core programs, as
exemplitied by'a core-cluster program at

,
.

KelloggCOmmunity College, is to provide students with an opportunity p)

$
enroll in Health-related subjects for exploratory purposes without commit-,

ment to a spectfic curriculum. Since the courses are applicable to several'

curricula, once the students optfor particular prOgrams they do not risk

loss of time or money through courseSTpetition (Duggins, 1971; Cox & Davis,

1972).

Although:a core curriculum of subjects related to the health curriculum

. has support,:a nursing faculty in Florida.found that without specialized -

courses for hurses, Certain science gontent necesSary-for nursing was not,

,covered (Anderson, 1966).. Thus, a core.that meets the needs of allied health

programs mUst be well-articulated,with each program.. .

A core curriculum composed of programmed components can also accoMmodate.

.
academically-deficient students who may requ re-different amounts of time

to masterltubject matter (Duggins4 1971). An ther approach to assist nursing

students,with science
deficiencies, described by Zubiari, (1973). , is an inter-

disciplinaryAntroduction to Life Sciences.
4\

ReTedial Biology

Tile literature points to the need to remedy science deficiencies of

4
students embarking on allied health careers. Programmed core courses

(Dug§ins, 1971) and interdisciplinary offerings (Zubiari, 1973) provide 4

two approaches to remediation. Berry, Gillet and Vidato (1976) describe .

. a remedial biolo.gy course for urban students who fail tradttional examina-

tions based on the Biological ScienCe CUrriculum Study (BSCS) approach for

secondary school students. Berry et dl. select non-enditional biological,

topics to 'study from a conceptual or process focus de-emphasizing vocabulary%

The courie is offered at an 8th-lOth grade reading level end devotes three

hours Oer week to experienced-based ledning. Although a few remedial

programs described in the literature include a 'sctence component'(Beitler,

1976; Tuosto & Beit)er, 1975), most concentrate on basic reading, writing,

and mathematics skills.

12,



Related Biological,Topics

Pratt (1971) described the state of erivironmental- science in the two-

Year college both in, its role in general education and as part of environ-
, .

mental technol&gy prograA. He provided the most comprehensive treatment

of this area to date. The environmental education moVement spawned other

two-year college courses, sach as.urban 'ecology (Berry, 1974, 1975), bffer-

ings for allied health students (Gratz, 1969), and.community provams

(Val4ee,.1974). Deta ow environmental science in the two-year college are

reported by. Edwards. (1979).
It

s.

Further discussion of ecology and
envirOnmental science,has not been

restricted to the two-year college. Mlngum and Mertens (1971) surveyed

general ecology courses. CUEBS also Oblished Emvironmental Education:

Academia's Response (Aldrich & Korimondy, 1972): Several publications

reported a.variety of'programs, courses, seminars, symposia, institutes?

and centers, all responding to.the mandate of.the Environmental Education,

Act of 1970: CUEBS.News,lharch., 1970; the February, 1975 isSue of

The American nology Teacher; and publications of the ERIC Center for

mo
Science, Mathematics, and Environmental Education (see McCabe, 1977;

Schoenfele& Disinger, 1978).

Marine biology (DeAnza College, 1974; Philp, 198; Tee] et al.,.1966)

and genetics (Straney & Mertens, 100) are specialized areas ofttbiology

thpt have received treatment in the literature:. Nutrition can appear in the

curriculum as part,of all,ied health programS, but often constitutes part of

the home economii(curriculum.

METHOD FOR.T4 CURRICULUM. STUDY
./

Sample .

The first step in.stgdying the curriculum in two-year colleges was to'

assemble a representative sample of colleges. The technique used in this

study produced a balanced sample of 175 two-year colleges (see.Apperidix A

for a list of participating colleges ). An earlier
study'conduCted for the

Natiohal Endowment fOrthe Human,t s by the Center for the Study oftom-

munity Colleges had already assembl d a sample of colleges (balanced by .

*FOr a complete methodology of this'study, see Hill and Mooney, 1979

(ED 167 235).

I
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college control,"region, and size). Using this sample as'the.inittal

group, the:presidents af these7co11eges were lo invited 'po participate

in.the.National Science Fouridation funded study, Acceptances were received

from 144 of.the 178 colleges. i-

At this point a matrix was drawn with' cells 'representing nine.college

'size categories for each of;six.regions of the country. Using the 1977

Community, Junior and Ttaritcal ColleGe Directory (AACJC,:r977), the ideal

breakdown for a 175-ollege sample, was calculated. The remaining,31 colleges

were selected by arrayipg all colleges in the un4en=represented cells and

randpmly selecting the Possible participants. The fallow* tabld'shows how

clo4'our sample is to the percentage-of the,nation's two-year'college
fo:

population.

Table 1

Percentage Breakdown of 175-col1ege Samplp Compared to-

National Percentages by Size, Region and Control

0 t
i

t. Size by Enrollment

10.00- 1;500- 2,500- 5,000- 7,500- 10,000- 15,000

499 .999 '1,499 2,499 4,999 499 §,999 14,999 pluS

National % 15 18 : 13 17 17 8 5 5 4't
.

?

Sample 13 / 16" 13 17 -19 g 5 6 , '4.

6
'Region

North- Middle ' Mid- . -MoUntain

east' States South west Plains West

National % 7

Sample'

1.3 .32 21

.12 31 22

17
.

National %

Sample

Publfc

84,

84

Type' of Control,

t.

Private

16

16

!;,,
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Procedure

College catalogs and class schedules for the 197.7-78'academiic year were

obtainet from each of the'17 participating colleges. The curriculum phase

e of the project utiliied a unique'system for analyzing. classifying and re-.

porting the course offerings, The Course ClasSifccation System for: the

.
Sciences (CCSS)* in Two-Year Colleges.was developed sPecifically for this

project to deal with' science counses in terms of both unique features of
4

the tWo-vear colleges and the traditional science dlslclpiines. a
_6

The general st?ructune of this system and the procedure for classifying

a course are briefly describq here as a preface to the detailed description

of theacategories within biological sciences. Based'upon the catalog cOurse

descriptioneach science course listed in ihe catalog was plaCed into one of

six major curriculum areas: Agriculture, Biological Sciences, Zngineering

Sciences and Technologies, Mathemratics and Computer,Sciences, Physical S i-

ences, Social and Behavioral Sciences. These areas were Chosen'because

closely flect the instructional administrative organization of two-year,

colleges js well as the ot:ganization,of national and internatidnal science

agenFies ucti as the National Science Foundation.

The second lemel of clas'si.Kcation.was executed pilmarily by the major

subject field disciplines within the broad area. 'Courses were.included withi

this classification.scheme based. on their contpht-arilAntended audience '(e.g.,

major field, degree objective). The biologY catego6 consisted .of the follow- '

-*
ihg subject categories:

S -Biology - Introduction
\ Biology.:- "Advanced

1 Botany

i Zoology
Human Biology ,

.,
. Microbiology

Entomology .

Ecology and Envieonmental
Related Topics \I :

-4:.
.

(
(Appendix'B,contains more detailed descriptions of..each 81assification ).

/

Independent study courses and cpurses not carrying coller credit wer9.

omitted fromr:thl:s. study. ,

*See.Hill and*Mooney, 19/9, for complete CCSS desdiption.
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After all tlie science courses were classified, class sche'dules for the

1977-1978 academic.year were
inspected, and the number of.sections offered

(day, eVening, and weekend credit courses) for each term were determined.

Prerequisite requirements and instructional mode (e.g.,lecturd,lecture-

.

laboratory).were'also
ascerfained from the catalogs,

RESULTS OF THE CURRICULUM STUDY

,Biology. CoUrse Offerings

I I

piolggicp science courses Account for la percent of the total,scienoe,

wriculum in the 1977:1978icademic year, compared to.14 percent of scienct

courses rdiaorted in the National Science Foundation study (1969) onducted in ,

the 1966-1967 academic year. Ten years, ago.biology was the second-largest,

science area next to mathematics; in our study bioloOrahks third behind

.mathematics and engineering (see Table 2). Humanbiology accounts for

5.percent of the biological saence courses.
Introductory biology is the

IA

next largest arta, foll&ed by mtcrobio1ogy and then zoology (see TabTe 3).

This'finding reprdsents a relati change in emphasis among the biology

specialties. -Table 4 compares.community college offerings in the various .

biological,sciences during the period tretween 1960 and 1978.

;

A.shift in emphasi$away from zoology and botany has occurred with a
.

shift tudards more colleges Offerihg general biology, anatomy and physiol- .

Ogy, and miCrobifogj. Coljeges'offering bacteriology-have decreased

markedly. The increase in anatomy and physiology reflects the grOWth of

occupational programs that has ocCurred in the two-year college, since this

aspect of biology predominates iriallied health 'programs., The,movement away,

from zoology and botany and'towa'tds:biology and,picrobiology
may be S re-

,-
'llection of'the change,from an emphasi1 on morphology, taxonomy, and phylo-

genetics to an organizational.level approach (Cox& Davls, 172), although

the content of botany arid zoologvin the Andere4g.and'Keller s'tudy (1968)

acl not differ significantly from biology offerings.

. 16
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Table 2
,

Sdience Instruction in Oe Two7Year'Colleges, 1977-78 Academic'Year

I

Type of Course .

Pqrcent of\
Colleges

Listing This
The Course\..,

in Catalog

(11=175)

Percent 0
Colleges
Listing-This

'Type Course
in Class
Schedule ,

(n=1751.

Percent
of To61 .

Science
Courses Listed
on Schedule',

(n=15,084)

Percent of Total
Science

Sections Listed'on
Schedule

Lecibre ,Laboratoy

(n=49,275)4(t=16,550)

Agriculture and Natural
Resources

Biology

Engineering

Mathematics and Computer
Sciences

Chemistry

Earth end Space

Physics

NatUrel)

Sciences

Anthropology and Interdisciplinary
Social Sciences

'Psychology

..Sbciology

Economics

67.

100

87

99

'97'

84

91

93

79

100

100

99

,

106

86

99

97

791

89

89

67

99

100

99

6.

13

- 20

22

a

5

6

3

6

33

5

4

3

3

3

la

8.

6

5.1

6

30

17

4

10
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Table 3 1

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

Type .of Coutse,

Percent/of Percent of

Colleges Colleges

Listing Thls Listing This

Type Course Type Course

in Catalog in Class
Schedule

. (n=175) I (n=175)° ,

-Percent

of Total
. Biology'

Courses Listed('

on Schedule

(n=1,955)

Ititrodgctory

Advanced

Botany

Zoologl

Human iiology

Microbiology

Entomology

Ecology. & Environmental

Mated Topics,

93

33

72

73

96

87

15

i0

55

-90

25

62

64

91

79

. 8

47

18

3

9

10.

35

12

1

. 6

C.t A

Percent-of Total

Biology
Sectiong Listed on

'Schedule

Lecture Laboraioll.

.(rr5,189) (n=5;524).

36 40

1'

6

7 8

31 31

9 10

( 1) ( 1)

5 4

.6 ( 1)

LP

Notes. 1. 175 colleges (100% of sample) list'one or more.biology courses in the coilege'cittalog.t

2. 175 cofleges (100%'of sample) list one or moretdology coiirses in schedules'of/

classes.
V

*
See Appendix C for more detailed.information on each biology. field.
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Table 4

Percentage of Two-Year Colleges Offering Biological Sciences

as Repprted in Studies from 1960-1978

,

# *
Studies

,

ibology

.

'Botany Biology

Anatomy-
Physiology.

Bacteri-

plogy

-Micro-
biology

.

Thornton4 1960,
,N=30

.

.

'100

,

.

° 51.3
1

..

,.

83.3
V

0
,

.

70'

...

.

50

,

.

13.3

.

Thornton, 1966,,

. N=30
,

.

100

1 ,

_83.3/

/

.

90 . 90 26.7.

.

73.3.,

/

.

Schechter, 1970
N=80

.

82.5 87.5 .98.8 96.3

.

,

.

35 72.5

Thornton; 1972
N=40

t

90
.

77.5
4

.

100 .

,

92.5 --' 20 85

,

Center foe the
Study of
Community,

Colleges,.
1977-1978

N=176

1

73 - 72.0

,

94-

N

96

.

0

77 .

*
NOte.all) the studies are national samples, except Schechter (1970)

which inçJides all California public community colleges.

am,
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Which Students.Biologytourses Are Intended For .

. Science majors'still represent the largest intended audience for.,bim.

logy,courses (44%), but more than one Oarter (27%) 'of the tourses are

desigped.for occupational students (see Table 5). -Overone-half (59%.) of

human)biology coOses are Specifitally designated for occupaional, allied

health, and/orpreiproiessional students. More than. one-thir 06%) of

the Mlcrobiology aurses Are also designed far these special gq.ups:

.
Agriculture,. horticulture, or farm manaiement tudents-.are the taiget

.9roups for 36 percent.of the-entomology,coiirtes. ,As expected, non-science

. ,
Majors are served primarvily by intraductory couwses (35%) and enVironMental

and-eco1.4 courses (41%) (see Appendix C ),

o'

*

Table 5

aiology Courses ty Students for Whom Courses WereIntended
,

Tr of Student .

Non-science majors

Occupatfonal students

Science majors

ilercentage of course offerings'

-,

Occupational students or

." non-science majors

All students,
\

11%

44

These findings illustrate a change from the.NSF study in 1966-1967,

phich,found that 92' percent of the biological science offerings,were

'signed for transfer students (NSF, 1969). They reflect an acknowledgemen

bY biology curriculum,planners of the,student diversity in the two-year

college.

4017. :
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PITTAguisjtes and Course Sequences___
.

Thirty-six percent of the introductory biology courses 4n our sample ,

require a prerequivite (see Table 6)% ,This percentage can'be attributed fo
* 0

, introductory, biology 'sequences. Nearly half (48.5%) of the introductory
tr -

,

biology offerings are part of a sequence, mOst of wilich must be taken in a
,

specific order; 42 percent of the Introductory courses for non-majors-were

P
,

art'of a-sequence. This explanation indicates that only /0 pescent of the

introductory tourses actually have prerequisites. Kormondy, Kastrinos,

,.,

and-Sanders (1974) report fht 34 percent of the four-year colleges.in

' their sample had prerequisites, which are 14rgely chemistry,prerequisites.-

.
:Sihce the Kormondy et al. study consists of four-year colleges, it appears

that introductory courses.fin our two-year Sample may be less demanding of

1 prerequisites. 'The role of course.sequences (42.8 perceniof the courses)

,also -inflates the percentage of humansbiologyrcourses, which frequently

are introductory courses in allied health programS.,that carry prerequisites

The.area of related topics, which includes mainly nutrition and'phArma-

cology courses, also has a small number of prerequisites.' These consist

primarily of"admjssion.to a speci81 program (52.6%) and courses that are

.part of' nca sequee (31.6%). ,

,

4 ,

As expe ted, advanced' biolody has the'highest proportion of'prerequ,S4
. ,

,sites (93%rd int,Oductory biology $5 the most-common.requirement. The
.,

nufter o roductory biology 'prerequisites required by botany and zoology

indicate that these are not as prevalently cOnsidered intrOductory courses

aS the-literature indicates (Anderegg,& Keller; 1968). Again with thesd

zWebs some dtaererequisites are
'attributable to their inclusion ima

prescribed 'seqUence; 14:9.percent of the botany coUrses are part of a

*
sequend, 24:7 percent of the zoology courses.

Microbiology is the only.

area,with,a siieable chemistry prerequisite (28.4%).

-40

es"

ilftltRILI4OLVISklInll

.
Table T-shows the distribution

of'biologicarseidnce courses by

)
college

,

regtOn, si.ze, alidcontrol cthe states:included in each region cin b e found

.
.,
,

The percentage of sequencecourses approximates the 55% of introduc-

tory sequences In far-year colleges found in the Kormondy, Kastrinos, and .

Sanders study.(1974),

,

21
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Table 6

Prerequisites

.

, .

'11

Number
of
Courses

,

,

% of, '

This Type
Course
Having
Pre-
requisite

Intro-
ductory
Biolloy

Co- ,

requisite

High
School

Lab
5cience4

Chem-,sion
istry

Admis-
to

Special
Program

.

Any
Previous
Biology
Course

-

Exam-

ination

Consent
of

Instruc-
tor

Mithe-

matics

Micro-
biology

Other
Course
of Same
Type
(Member

SOies)

8.7

28

35.4

/56.5

19.1

,

7.3

31.6

Zool-
ogy

.

1.1

2.6

Botany

2#4

.

2.8

7.3".

Previous
Science

.

2.4

,

-

19.5

.

,

-

Other

2.2

3.1

13.3

2.4

21.1

.

Intro.

.89logy

Advanced
Biology

Botany

Zoology .

,

Human
Biology

Miceo-
b4o1ogy

Entomology

Ecology &
Environmental

Related
Topics

1

,355
4

54

175

186

689
.

230

14

. 118

134

36

. 93

58

68

59

.

66

43.

36

26'

74

76.1

72

59.1

'17.6

,

-

45.4

"60

43.4

12

.

4.3

7.6

5.7

2.4

.

.

11

.

2.2

5.4

2.4

,6.9

, 5.0

20

,

2.4

5

10.9

3.2

7.6

28.4

2.4

4
5.3

.

2

,

7.6

6.4

,

.

52.6

1

.

.

,

22

4

2.6

.

2.

.
2.2

1.1

_

1.40

.

2.6

2.2

.

.

,

.

2.2

3.3

,

.0

.
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Table 7

Percentage of Courses'Offered by tollege Region, Size, and Control

...4

, ..

v

North-

east
Middle
States

Region

Mid-

South west
Mountain
Plains

:

West
Small

1499

_513e

Medium
1500-7499

Large
7500+

Control

Public Private

c

Distribution of Sample Total
175

11 21 54 38 73

.

t 28 72 78 25 147 28

Introductory .

Biology 162 100 85.7 92.6
I
89.5 95.7 89.3 90.3 92.3 100 95.2 78.6

Advanced
Biology

s
58 27.3 57.1

i
31.5 31.6 T1.7 35.7

4
22.2 35.9 60 35.4

-

21.4

,

Botany :
126

h

45.5 66.7 70.4 78.9 69.6 85.7 52.8' 79.5 84
,....1-
/-76%-4-, 46.4

Zoology . 127 54.5 90.5 63 73.7 65.2 85.7 59.7 76:9 100
,

78.2 c 42.9

Human Biology 168

1110
152

90.9

81.8

95.2

76.2

88.5

87

100

81.6

95.7

91:3

100

92.9

87.5

73.6-

96.2

4
91

92

96

,

96.6

91.2

92.9

64.3
/

Microbiolo9y -

Eniomology 27 -- 4.8 1.1.1. 7.9 26.1 39.3 8.3 19.2 32 18.4 --

Ecology and
Environmental 87 3644 42.9 - 44.4 52.6 34.8

.

' 71.4 26.4 59 84 55.1 21.4

Related
Topics *

1

97 27.3 38.1 59.,3 55.3 52.2 64.3
.

47.2 53.8'

,

88

,

58.5 6 39.3

4

q
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in Appendix'AY. Both size anil control apear to have a direct relationship

with vie number of colleges offering a specific type of biological science. .

Larger colleqes are more likeiy to have offerings of ?very tylie than smaller

.
.

colleges, with ,the.exception of human biology. Human biology, however, is

offered.by %iirtually all colleges in the sample. Public colleges tend to

have more offerings in all,areas With the least disCrepancy in human:biol-

ogy.

When region is consideret, particylarly striking diffenences do not

emerge. Colleges in the West do offer the most botany, microbiology,

entomology, ecology,_and related topics (nutrition and pharmacology) And

these colleges have among the highest pferings in the other areas.- This

effect may result more from the predorAnance of large colleges in the West

(52%) as much as from regional differences. )

'Introductory Biology

0 The form of introductOry biology was the subject of discussion in the

'literature. Do colleges offer one introductory biology Course for majors

and non-majors? Our study indicates that 58...9 percent of the two-year

colleges,list more than one introductory biology course in their catalogs.

Most of.thee colleges (82.9%) direct title introductory course toward science

majors and one toward non-science majors. The remainder of the in6oductory

courses were designed for occupational students or special groups of non-

science majors. Eight percent scheduled no introductory biology and the '

remaining,33.1 percent scheduled one introductory course. Fifty-six percent

of the colleges scheduling 0-1 introductory biology were small colleges

(which comprise 41% of the sample).

Catalog-tchedule Discrepancy

From our data we are able to determine the percentage of colleges

list a course in their catalog,but do not actually schedule that course.

In the biological sciences it appears that the catalogldoes accurately

reflect offerings. Only three percent of the introductory biology courses

listed in the catalog were'not scheduled. The greatest discrepancies

occurred in botany (10% not'scheduled) and ecology (11% not scheduled).

This finding indicates fairly precise cunriculum plarining.

24
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PART II

NSTRUCTIONAL PRACTidS IN WO Y AR COLLEGE BIOLOGICAL SCIENCES

v

In,1972.Cox and Davis commented that "In our opinion it is no great

exaggerition to.state that Variety in teaching methodology in undergraduate

biological education is,conipicuous by its.absence" (p. 45). Ihis indict-

meni of biology instructionis
'especially scathing when directed at the

twovyear college, which has on exceptidnal responsibility to provide in-

struction to students with varied academic backgrounds, abilities, educa-

tional goalt, and attitudes toward learning.

Questions regarding the types of instructional
methodologies that are

most effective l'or various types of studdnts-are not adequately answered

:In the biology literature. Studies describi.ng or comparing the effective-.

, opess of instructional methodolOgies $ktg., modules, audiotutorials) are

.- more abundant. The following sec'tion reviews the available literature arid

25



presents data collected in t05,,enter for the Study of ComMunity Colleges'

national s.urvey'of -instructional practices of wo-year'college biology

instructors.

THEIITERATURE,

CUEBS ho advocated a variety of instructional approaches. from modules

and audiotutorials to television courses', and'the eificacy of these 4p-

proaches has been discussecLin'the literature (see Appendix 0 for listing

of references discussing instructional methodologies). Research in instruc-

tion tends,to be localized, which may reflect the necessity for colleges

,to make determinations abou,t instructional methods based on their specific

student populations. Yet, only through a more global view, a national per-

,spective, will instructional options be identified and the strengths and

weaknesses'of those options be determined.

Modules

Individualizing biology instruction has become a growing tssue that

culminated,in the CUEBS publication on modules (Creager & Murray, 1971).

Postlethwait and Russell (1971) trace the origins of minicourses (or modules)

to the programmed instrIcIlin in the 1950s and the development'of the:audio-

tutorial system in thellWs. This., self-instructional
approach offers a

way of reducing curricular inflexibility; as Cox and Davis (1972) maintain,

there is "no inherent reason why the educational experience must be.define'd'

in terms of courses" (p. 54).

Modularizing a course.increases flexibility in course content; that

is, instructors can choose from a collection of ty0ical Modules to create

a unit worth a specified numbil; of &edits. Students can also meet their

specific educational:vocational, or personal neea by selecting appro-

pilate modules. Programs conducted through a modular approach can be

developed.through contractual arrangements (Cox) Davis, 1972).

Postlethwait (1969) enumerafes the advantages of the minicourse tb include

not only 'more flexibility for students to,meet their needs and instructors

to organize their courses, but as an aid to more specific diagnos'is of'

.
A
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stUdent weaknesses; as portable to allow interchange among scho61s, and

, easfly updated to accommodate additions to biological knowledge. .

,

Project SIOTECH, sponsored by the AmeriCanjnstitute of Biological

Science, has created teaching materials and modules for two-year colleges.

The modules,.developed by experts in the particular content arearequire

minimal teacher involvement and emphasize technical skill deveiopment

(Busser, 1972; Dodge, 1974; Glazer, 1974 I, fr

A successful use of modules in biol gy:has been the Biologici Science

CurriculumpStudy (BSCS) in the secondary chools... BSCS biology.consists

of modular, nonlinear minicourses organi ed around a problem. Activities'

in the modular unitkreinforce reading, mathematics, and other communicative

skillq (Hurd, 1976, 1978).

The modular approach to learning may also have drawbacks. In consider-
..

ing individualized instruction Davis and Farrand (1977) question the ade-

. quacy of community college students' motivation, or communication and

study Skills to cope with an instructional approach that requires self-

Creager and Murray (1971) note that the modular approach May

require additional "bookkeeping" to record which modules students cdmplete

and also increase the need for laboratory personnel to set up and maintain

equipment for several modules simultaneously.

vd

.The Laboratory
.

\

Modules can meet laboratory needs, as w411 as provide the subject

con,
tent generally obtained in the lecture portion of-a course. Thornlon

(1972), however, indicates that laboratoriesare "almost exclusively illus7

trative in nature" (p. 26); and notes that "the investigative laboratory

low experience advocated by CUEBS was .almost universally neglected" (Thornton,

1972, p. 26). Some discussion in the literature points to a tre44,toward

.,

an individualized l'boratory approach.(see references in.Appendix D).

.Kormondy, Kastrinos, and Sanders (1974), despite some ambiguity over the

term "fnvestigative.work," ascertitined'that'55 percent of the colleges in

their sample included 50 percent or more investigative work within their

introduCtory. biblogY laboratAes. Colleges that offered only one intro4.

dutory biology course were less likely toinclude an investigative com-

ponent in labdratories.

*R.
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The CUEBS panel on Biology in Liberal Education recommended the use of

laborttories as "integral and indispensable for non-major students" (CUEBS,

1972, p. 7), although no data were aVailable to determine if a difference

existed in laboratory offeringvbetween courses for majors and courses for

non-majors. But a problem that looms latger is th4 inadequacy of labora-

tory facilities (Condell, 1965; Knight, 1973; WilliaMs, 1971). illiams

(1971) found one-third of the laboratories in Alabama's two-year colleges

i

overcrowded; and he and Condell (1965) report deficiencies in the labora-

tory equipment.

Textbook Use

Occasionally studies of biological sciences list textbooks that%are

useci(Mangum & Mertens, 1971; Straney & Mertens, 1970).. In 1967 NSF flpund

thai 73 percent of biologY faculty were satisfied with their textbooks,

four percentathought their textbooks were'too advanced, and eight percent

felt they were too .elementary. OnlY, one percent did not use,a textbook.

Although the studies reviewed did provide limited information on frequency

of textbook use, they did not assess textbook use in light 9f the much dis-

cus"sed decline in student ding abilities.,

In short, the literature does-not provide a complete picture of in-

structional practices. -Questions such as '"iilstructors utilize class_

time" and "what abilities biolOgy instructors expect their students to

achieve" need further discussion. Some of our findings, reported in the

following section, address these deficiencies.

METHOD FOR THE INSTRUCTOR SURVEY

The same random sample of 175 colleges:employed in thee Curriculum

.Study'was used in .the study assessing instructional practices in the'sci-

ences. Each college president who agreed,to.participate in the study was

also asked to name a contact person at the school, who was given the title

"on-campus facilitator." All communication and corresporidence between the

Center for the StUdy of Community Colleges and the sample scbooTis were

28
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conducted through the 175 on-campus facilitators. Once the college cata-'

logs were obtained from each school, Center staff read eath course descrip-

tion in the catalog and put courses in the appropriate category according

to the Course Classification System for the Scierices.

The'next step in the process involved counting the science course

offerings in the Fall; 1977, day and evening schedulei of classes. Each

college's schedule was reviewed one section at a time. Using the/course'

list developed.from the college catalog, research assistants could deter-

mine which courses were properly categOrized as science courses fordin. ,
.

'elusion in the.study. Each science course section was then underlined.

A list was developed for each college showing the courses that were offered

and thellumber of sections of that cours,e4listed fn the sehedule.of claes.

Individual class sections were selected by drawing every,thirteenth

section in.each of the six major science areas. After randomly selecting
6

the first college, the system was automatically selfrandomizing. Every

thirteenth section pulled off the schedule was recoyded on a checklist for

°ethe

facilitator at each s ol. This cheOlist included the name' of the'

instructor listed as te chfnglithe section, the course title, section number,

and,the days and time the clatrs met. ,A copy of this checklist was kept

at the Center to tally the surveys as they were received.

A survey form (Appendix E) for each instructor was imiled to the campus

facilitator, together with,instructions for completing the questionnaire

and a return envelope addressed'to the same facilitator. The'return envel-

ope had'the instructor's name listed as the return address and was clearly

marked "Confidential." This enabled the on-campus facilitator ti) keep n

exact record of whG hadAresponded without opentng the envelope, .This

.technique guaranteef Confidentiality to the respondent while also.enabling

the facilitator to follow up on the retrieval of surveys from nonrespondents.

Questionnaires were mailed to 1,683.instructors.. beciuse the surveys

were mfilea between February 20 and April 10, 1978 (after the completion-of

the Fall'term beirig surveyed), 114 surveys were not deliverable due to.'

retireMent, death, etc. -An additional 77 sections had

been cancelled. Of the 1,492.delivrable surveys, 1,275-were returned, a
,
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re. onse rate of 85.5 percent. Questidmaires were,retrieved from 100 Per-
-

cent fthe faculty samples at nearly 69 percent of the colleges. Table,8

sho,w the relatiOnship between'completed surveys in the different discippnes

-and the total number ofI0aSs settions-offered'in these disciplines in The

4 1977-78 academtc year.

RESULTS
.0

Of the 1,275 responSes to Our Instructor Survey, 160 were from bi.ology

instructors. None .of the 7,7 wcelled sections were biology sections.; The.,

relationship between the distribution of biology seEtions in academic year

1977-1978 and the responses of biology instructors to our class section,

,surity among the biology spe'cialties it shown in Table 9.
AL

pp

Students

According to the-Instructor Survey, biology enrolls the highest number

- of students per section, 38.6 students, and r
an average of .31.44 students ,

.complete biology Courses. Thete -figures are higher than the median class*

size of 28 in the Nation0 Science Foundation (NSF)-study..of :the 1966-1967

academic year (NSF, 1969)., Creager and Ehrle (1971b), in their study of

tWo-year college biologists\ foundethat biology instructors had an aveage

e section and 22 students in each laboratory

shpws that biology has more large.claSses.

f she sections., compared to 7% of the total

ail 29 students) Both in the Instructor

of 45 students in.etch lectu

section. The Instructor Surve

than any othendiscipline (23%

science sections, enrolled more t

Survey and in the previous NSF stud

comparable to enrollments,in the soci

sciences.

(1969) bi-e-14 enrollment levels were

1 sciences ratAr than in the natural'

The.Instructor Survey indicated more ehiale (25.6) tham.male students

(13.0) enrolled in the aver.age biology secti n. The number of biology

(42.5% of the sections),

this predomipance Of

signated for Students

omen than men.

sections.directed towards allied health studerit

including nUrsing students, probably acCounts for

female student's. Eighty-seven percent o'f sections

in health-related occupational programs enrolled more

11,
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Table 8

Percentage of Instructor Surveys Returned from Each

Discipline Compared to the Percentage of

'Courses Offered in that Discipline .

0

.1

Discipline "

Returns on the Class

Section Survey--
%'of Total

(n=1,275)

77-78 Academic ,

Year:--% of.Total

Lecture Sections

(n=49,275)

Agriculture

Biology

Engineering

Math/Computer Science

.Chemistry

Earth/Space-

Physics

Interdisciplinary
Natural Science

,

Anthropology and Inter-,

- disciplinary Social Science

Psychology-

Sociology.

Economics

3.0

12.5

11.3

30.8

6,4

3.6

3.5

2.3

.3.0

10.5

11.0

32.5

5.1

3.6

3.20 t.

2.7

3.0

11.6

8.1

5.6

4
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Table' 9

percentage of Instructor, Surveys Returned from Biology

Instructors Compared to the Percentage of

Course Offerings in BiOlogy

Percentage of Le'c-

ture Secti ons in

1977078 Academic Year

Distributi n pf the Biology-
Sample Petentage of Re-
sponses t Instruetor 16urvey

Intrbductory Biology , 36 :41.3

4

Advanced Biology -1

Botany 6 4.4T

ZoglogY
.

7
.

/I

,

8.1,

Human. Biology . 31 .S. 34.4

Mi crobi ol ogy i
.4, g 6.9

S.

Entomology 1 0

Ecology & Environmental 5

Related Topics 6. 2 5

.
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Male students, however, ha4e. &higher completion rate .(87%) than thefe-
,

...,...
V

,Male students (79%).
.,

,

Seventy percent of the faculty respondents indicated that their course

eN
paralleled.a lower-division

fa-ur-year college course.' Thil figure yas

. iiMflar to the average response from all the science faculty. !pproxi- .

mately half the resondents reported their courses were for transfer

.%tudents majoririg in natural resources or. health (52.5%) or physidal/

biological sciences (49.4%)..'As indicated.previously, 42.5 percent Of

.,.., .... :

.:.

the faCulty responded.that.their course was deSigned for occupational stu-'

dents in allied health areas.. 4

u

40

°

InstrUctional Mode

4

Our data, reported in Table 10, coiToborate the lack of.variety in

uinstrUctional modes reported by Cox and Davis (1972): This information was

.obtained from catalogs and schedules, which may not have listed all non-

thditional modes utilized. Of the`modes designated, the lecture-laboratory

combination appears to be the predominant mode imbiologiéal'sciences.

Courses in advanced biology, dominated by genetics, and related topics,

such as riutrition and pharmacology, more'often restrict instructional mode

to lecture only. Field components may occur in botany (16.9%) and zoology.

(9.4%) courses, but are"most likely to occur in the field of 'ecology (50.4%).

The latter figure is lower than the 65'percent of ecology faculty who indi-

cated they."require at least one extensive fiel trip" in Mangum and

Mertens' survey Of introductOy ecology courses 971, R. 488).

Si The variation in duration of laboratory time required in lecture

.laboratory courses can be seen Tablell. Thre-hour labor'atoyies.appar

:to be most common, eXcept in.entomology; with two-hour laboratories the

next most freqUently required. More specialized courses, such as micro-

.biology, botany, and zoology Ily-reouire a four-hour laboratory,.but the

introdiRtory courses (introduc/ory biology and human biology) arp least

likely to includd a 1abOratory of thii duration.

e.

41,1

33
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Table 10

Distribution of'Instructional Modes for the Biological Sciences (by Percent)

Ii

/

0,

CA

4*.

N

Lecture
Only

Lecture-.

LaliOratory

.

"tieli
Cour%

Introductory. Biology
,

Advanced Biology

Botany
:

Zoology

Human Biology

Microbioloqi

Entomology

Ecology & EnVironMental

Related Topics

355

. 54

175

186

689,

230

14

118

134

.

11.7

40.8

3.5

3.3

26.8

14.9

7.0.

17.7

A 90.8

i

75.f

,

44.9

77:2

67.8

70.8

80.4

78.6

31.9

8.5

2.9

/1.1

.1

7.0

11.5

Lecture Lecture-Lab

with Field with an In- Other

Experience dividgalized
Component

.4 1.7 4.5

4.2 4.2 6.2

14.0 1.2

8.3 1.1

.3 1.3

2.6 1.3 .9

7.0

38.9

V

I



%

0

e>

Table 11

Laboratpry Hours-Required in LeCture-kboratory

Courses in Biology (by Percent)'

Number of

Lecture-LA
Courses

2-Hour
Labs

Duration

3-Hour 4-Hour

Labs- Labs

Other*

In.t;O&ctory Biology 266 44:4 44.7 7.0 3.9

b

Advanced BiolPgy 24 22.2 56.6 11.1 11.1
, ..

Botany 135 ,.28.6 .37.1 20.0 14.3

Zoology , ,

163 29.4 30.6 23.8 . 16:3

Human Biology 486
. ks.

-36.5 42.0 12.4' 9.1

Microbiology 185 27.5 31.7 25.1 "15.6

Entomology 11 41.7 333 . 16.7 8.3

(

Ecology & Environmental 38 29.0 56.5 10.1. 4.3

Related Topics 11 27.3 54.5 ..... 18.2

11(' Consists mainly of one4Pur Dabs and slx-hour labs.

r
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Use of Class Time *

The Instructor Survey delved deeper No, the use of.instructional tech?

niques. The factO.ty were asked what percent of class time.they devoted to

certain activities. Virtuall all the biology respondents used their own

lectures (96.9%) and spent nearly half of their class time lecturing (45.3%).

Biologists' use of lecture does not differ significantly from the use of this

instructional approach by other science instructors responding to the survey.

Ne'arly three-quarters (73.1%) of the total group of instructors devoted

class time to laboratory experiments by sIt4entr. The average amount of

time designated for this activity was 31.3 percent. Chemistil (37.5%),

physics (30:9%), and engineering (43.2%) instruotors allotted a.similar

amount of time to laboratory experimentation. In the course survey biology

accounted for one-third (33%) of all laboratory sections, followed closely

by engineeilng with 30,percent of the laboratory sections. Seventeen per-

cent of the labsoratory sections were chemistry sections, 10 percent physics.

sections.

The use of other classroom activ4ies by biology instructors, in com-

parison to their social and physical* science colleagues, is delineated

in Tab1V 12. A large proportion of the biology respondents used class dis-

xussions (70.6%) and media (73.8%) which aligned them more closely to the

social sci,entists than to the physical'scientists. -the time devoted to

quizzes and examinations and, as previously discus;ed, their use of labor-

atory, was'closest to time allocated to these'activities by the physical

science faculty. More than half of the biology instructors (58.1%) used

laboratory practical examinations and quizzes representing the.greatest

use ofi this activity among the science disciplin6. Yet, the biologists

surv4e0 did not devote more class time to these exercises than others who

used this form of student evaluation. 'Biology instructors are more likely

to include field trips in their course than the average science Instructor.

Social sclence includes anthropology, economics, -psychology, and

sociology; plfysical science includes,chemistry, physics, andeearth and

space science.

e,1 36
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Tabl,e 12

Allocation of Class Time Reported by Science Instructors

Biology

(n=166) '

Devoted class time to:

Their own-lectures
. 96.9% 4

.,

.Guest lectures 11.3

.

Student yerbal presentations 19.4

Class discuss?on .
,

70.6

Viewing/listening to media' 73.8

Simulation and gaming 6.9

Quizzes and examinations 88.8

Field trips 1847
J .

Lecture/demonstration experiments 38.8

Laboratory experiments by students 73.1

Physical

Sciences

(n=173)

Social

Sciences

(n=337)

.

'96.5% 99.7%

9.2 25.5

12.7 39.8

19.1 , 94.7 ,

'51.4 71.8

2 18.7

90.8 60.8
0

10.4 8.6

52.0 19.9

70.5 7.4

.

Laboratory practical examinations
and quizzes 8.1 24.3

, 0

0

37,
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Use of Instructional Materials

Three-fourths or more of the biology respondents Alsed the followings'.

/ instructiOnal -materials-: films, slides, overhead projected transparentieS:

maps, charts, illustrations, displays.; three...dimensional models, sden-

tific ins*ments, natural, preseryed, or living specimens. Except in

4
their use of films and slides, biologY instructort are similar to physical

.science instructors in their me of these materials. The biology respon7

dents use slides more than any other 'science faculty group and are Closer to

social science faculty in their use of films..

The Instructor Survey asked science faculty about'their use of reading

materials. piology was no exception among the science lisciplines in its

heavy reliake on textbooks; virtually all the biology respondents (96.4%)

used them. The number of pages biology instructors,expect students to read

(340) falls between the expectations of social science and physical science

instructors. Nearly three-quarters' of the biology instructors (74.4W,

compared to 62 percent of the other science,faculty, use handouts. The

biology instructors are similar, to social scientists in their Use of journal

and/or,magazine articles. Reference books are included among reading mater-

ials of close to 40 )oercent of the biology instructors, compared to 21.5 per,-

cent of the entire science sample: With their physics and chemistry'tol-

leagues, most biologists (80%) use laboratory materials and workbooks, which-

is consistent with the.curriculum data indicating the centrality of labor-

atory in the balOgy programs.
--

Gradi6 Practices

The ;tandard ABCDF grading System is most often used by biology in-

structors (71.3%), but 21.3 percent employ ABCD/no'credit, which is more

than average among science faaulty (15.3%). WC also surveyed the instruc-
.i

tors to determihe the basis of their, grade assignments.

Not much emphasiOs given to papers written in class or out of

class. Biology instructors use both quiek score and essay exams. Labora-

tory reports were counted in grading by over half the biology respondents

(53.8%) and nearly half (46:9%) included laboratory unknowns or practical

4

, 3e
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exams in grade determinations. Other types of student evaluation were

not4particularly emphasized, e.g., fielltreports, oral recitations,

research reports, workbook Completion, participation iliclass discussion,

regular class attendance, individual discussion with the instructor, or

nonwritten.reports. Even homework was not considered part f'students'

grades by 60 percent of the biology instructort.

T ;.

Desired Student'Competencies

Since biology faculty emphasize tests to evaluate students, it is,

important to understand,what student abilities they evaluated. The

emphasis is not onoastery of a skill,.as it is for chemistry and mathe-

matics instruetors; only 24.4 percent of the biologists consider this "very

important" compared to 70.7 percent of the chemists and 87.5 percent of

the mathematicians. Biology instructors indieeted a higher than average

concern that their studenis demonstrate acquaintance' Jith concepts of

,the discipline; 90.6 percent of the biologists considered this "yen/
c.

important" compared to 83.1 percent of the total 'science faculty. The

recall of speeific information is important to virtually all of the biology,

respondents; it is very important to 62.5 percent of them, the highest

peroentage among faculty from any science discipline.

Understandfng the significance of (certain works (50.4%) and Synthe-

'sizing course content (50.6%) are reported as very important. Understand-'

ing ihe relationship of biology concepts to values is only of moderate

importance with nearly one-third (31.3%) indicating it as "not important."

The latter result typi'fies the pki/sical sciences, mathematics, and engin-
,N

eering more.than the social sciences.

Multiple response (94.4%), completion (84.41), and essay (77.5%)

questions are the predominant types used by biotogy instructors. 'while

they align more with the social scientists in.their use of multiple

tesponse and essay questions, their use of completion is among the highest

Of any of the science dtsciplines. Mathematics, the physical sciences,

and engineering make more use of mathemitically-related problems and the

"construction Of graphs, diagrams, chemical type equations, etc." V)ari 1

9

biology does.
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Course Goals

The Instructor Survey,attempted to'ascertain instruttors' course r

opals by asking them to select qualitits they want the'ir students to
.

achieve. Table 13 presents the responses of biology instructors in com-

parison with their,social Science and physical science colleagues. Biolo-

gists sh4r6 a concesp for their students' ability' to rilate science tot.'

the world with social scientists. Their interest in preparing their stU-

dents for further education is cpser to the physical scientist's than

the social scientist's. Overall, however, no'striking parallels between

biology instructors and either of the other two faculty.groups emerge.

Out-of-Class Activities

When asked about therole of out-of-class activities-in their class

sections, 60 percent of the biologists-reported that students were asked

to watch television in conjunction,with their couries; nearly half encour-,
k

aged students to atiend'films .or outsidectures,and nearly 30 percent
uF

recommended museumoexhibits to their stUdents. Not surprilingly,.29:4

percent of.the biology instruCtors, compared to 11.3 percent of the-total'

science faculty,,suggested students take field triOs to "natural forma-

tions or ecological areas." Notifore than_10 percent of the biology

faculty requtrethany out-of-class activities.

c.

.0



1

gro'

Table 13

Response to Question: 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 (by percent).

Group of Four:

.Understand/appreciate interrelationships'
of science and tdchnology with society

Be able to understand scientific
research literature

,
Apply principles ledrned in tourse

to solve qualitative and/or
quantitative.problems

Develop proficiency in laboratory
method$ and techniques of the

discipline

Second Group of Four:

Physical Social

Biology Sciences ;ciences

p.

48.0 31:8

.6

. f 6.9

43.6

3.9

51.8 4 48.4

8.7 .1.2

Relate knowledge acquired in class to

real world systeMs and problems . 61.3 38.7 71.8

,..:

.

Understand the principles, concepts,

f

and terminology of the discipline 35;5 '51.4 18.7

-Develop appreciation/understanding of

scientific method 1.3 5.2 .9

Gain "hands-on" or field experience in

applied practice .6 4.0 1.5

t
r

Third Group,of Four:

Learn to use tools of research in

the Sciences 1.3 92 3.0

,

Gain qualities of mind-useful in

further educatiOn 40,0 3.4 22.6

Understand self 8.8 1.2 ° 32.6

Develop th4 ability to think critically 47.5 16.0 43.

14.

t'
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PART III

TWO-YEAR COLLEOC BIOLOGY FACULTY

THE LITERATURE

-A1

Most of the information available on bilolOgy faculty in community col-

leges comes from data collected by the National
s

Task Force of Two-Year

College Biologists under the Commission on Undergraduate Education in the

Biological Sciences (CUEBS), The Task Force'surveyed 1,255 biologists in

April 1970 (Creager eEhrle, 1471a). Seveal members of the Task Force have

used the data to commeneon two-year college biologisti' pribrity on teach-
..

ing (GunStream, 1971),'professional needs (Hurlburt, 1971)., and attitude .

tqward, the.twoyear college (Dodge, 1970). A quotation from Gunstream

(as quoted by Dean, 1970) synthesizes the issues that pervade discussions

of two-year college biology faculty: "Basically the desirable fundamental

011

a.

'42 4a*
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teacher qualities are the same regardless of level ofkinstruction.or type

of institution, but teachers in the two-year college must really want to

teach ang interact with students, and their biological training must be

broad based" (p. 67).

Gunstreaw indicates the emphasis given to diSclisions of faculiy triin-

ing and educational needs in the%literature. Some statistics collected by

-CUEBS, although a bit dated, Present a.perspective on biologits' training.

Between 1963 and 1967, 1,843 Ph.D.s were granted in biological'fields by 4

94 leading universities. Sixty-nine percent of these doctorates became

college teOthers; 73 percent taught a beginning course. ,Among the 94 uni-

versities 66 percent proVided no special trafnind to teaching assistants'

and 80 percent offered no special coursefor seminar in any aspect of college

,teaching (Dean, 1969). Since 75 percent of the two-year college biology

instructors have master's degreet* (9,creager & Ehrle, 1971C b), presumably

jrom graduate institutions comparable to thdse surveyed by CUEBS., the nature

of graduate training has fmportant implications on their ability to teach.

CUEBS Panel on the Twy-Year College recommended that "programs for

pedagogical trAining for'all college biologists should be mobilized"

(Hertig, 1969 p.,27). The Panel found special programs for t'.4.6-year col-

lege biology instructors "untenable" and recommended they be discontinued,

Dean (1970), in tfie CUEBS pOlication Preservice Preparation df College

.Biology Teachers: A Search for a Bettet^ WaY, presentsamodel preservice pro-

, grams which include pedagogical.trafning and an internship component

(see alsolia1lace,%1974 ). 1

, Once two-year College biologists are teaching, they most often cite

Jeifessive teaching loçJas the major impediment to.Ooing a better job

(Creager & Ehrle, 1971a b; Gunstream, 1971; Hanes, 1967). In.addition,

faculty complain of-inad'equate technical and secretarial assistance (Hanes,

1967) which, combined with a ,heavy teaching.load, prevents tP)em from

/ reading journa)s or involving themselves.in professional science societies.

This inforfttion and Dodge's (1p7o) characterization of two-year biology

*Sixteen percent of.the two-year biology instructors have Ph.D.s

according to the Crehger and Eh1-le report (1971a, b).
e
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faculty need augmentation to allow.abetter understanding of?faculty atti-.

tudes,

A RESULTS OF INSTRUCTOR SURVEY4ZEGARDING

FACULTY CHARACTERISTICS

The Center's Instructoe Survey received 1,275 responses from science

instructors; 160 biolo-gy instructori responded to questions concerning

ficulty.demographics, activiti.es',*and working conditions. The development

\and distribution of the Instructor Survey are described'in the preceding

section.
. \ .

Degree Attainment

Seventeen percent of two-year college biology instructors have earned

doctorate degrees, which repres,e

reported having doctorates in th

ts little change from the 16 percent who

CUEBS study conducted in 1970 (Creager

& Ehrle, 1971a, bi. Although doctorate attainment among biologists is

higher than the average among science faculty (14.5%), it does nOt,reach

the number of earned doctoeates amo;Aphysical science faculty (30%).

Most of 'the.remaining biology faculty have master's degrees (75%) (see

Table 14)., I

Employment Status A

Nearly three-qdartgrs of 'the biology respondents teach fU11-ti06;

"13 percent teach part-time and 2.5 perdent are division/department chair-,

persons.. The percentage of biology instructors teaching full-time is

slightly less than the number of full-ttme physical science instructors.

The social sciences are taught by somewhat more part-time instructors.than

biology (see fable 14).

11.1

.411

Teaching Ex erience

Ovee ha f (53.8%) of the biology faculty have been teaching at the

community college between theee,and ten years, and one-third have taught

more than ten years.Biologists appear to have more experience than their

$;*

-
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social science colleagues, but are not as seasoned as the physical sciencet,

sfacultie (see Table 14).

Table 14

Percentage of Teachers t Each.Level of Degree. ,

Attainment, Employment Status, and

Teaching Experience

Ptlysical Social

Biology Sciences Sciences

(n=60) (n=173) (n=337)

Degree Attainment

f

Bacheldr's' 5.6

Mas,ter's
,75.0

Doctorate 17.5

2.3'

66.4

30.0

4.2'

77.8

16.9

Employment'Status
,

,
. 0

Full-Time 73.8 79.8 4, . 73.3

Part-Time S
13.1 9.-8 16.0

:

,Chairperson/AdminiWator'

Teaching Experience

0 -.2 years.
,

3 - 10 yeart _...._

,

Over 10 yam
.

%

2.5
. ,

4.0

i1.9 , 12.1

53.8
,
49.7

33.2 37.5

.3.9

'1.,,5

60.2

.20.8
40,

;

COurse Materials ,

Instructors were asked to indicate the extent to which they participated

in the selection-of insteUctional ffaterialS used in theiir courses (see

Table 15). ,Nearly half of the biology ficulty had "tdtal say" about selec-

tion of textbooks (45!5%) and laboratory materials and workbooks (531%).

Close to.15-percent had no invOlvement in the selection of textbooks and,

the,selection;of laboratory materials. More than 95 percent of the biology

AV.
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Table 15

Faeutty Satisfaction and'Degree.of InfluenCe in the Seleetion

of Instructional Materials (in percent)*

CEP

Satisfaction Influence iri Selection
,

..,

Instructional'. Number .

Material Using Well

Material Satisfied

Ilextbooks 154 64.9

Laboeatory Materials

and Workbooks 128 50:8

Collections of Readings.' 24 70.8
. .

Reference Books
,
Q . ! 84.1 .

Journal and/or
Magazine Articles

Newspapers

Syllabi and Handout

Materials , 119 72.3 ,

61 82.0

18 83.3'

/.
Problem gooks 10 loo.dt

t,

Would

, Like to
Change

Total

Say

Some
Say

Someone
Else

.Selected
Them

33.7 45,5 39.6 14.9

45.3 53.1 31.3 14.,8

250. 91.7 8.3

.7.9. 84.1 12.7 , 3.2

13 1 85.2 6.4 4..9

5.6
c.

94.4 5.6

21.8 82.4 ..12.6 , 3.4

...... 450.0 10.0 30 0
.

*Percentages are baied on the number of, instructors who used the material in question.

The,percentages do not add up to 100 pekent due to missing responses. 6

V
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respondents hed some involvement rft the selection of all ottier Materials

(exceOt problem books, whiCh yere hardly used).

Biologists' levels of dissatisfaction with textbooks, laboratory mater7

ials, reading collections and'syllabi and handout materials are among the

highest of any faculty group. The level bf satisfaction w/th textbooksi

has decreased since the NSF Study conducted in 1966-1967, which indicated

that 73 percent of the faculty were satisfied with their teXtbook; 64.9

percent of.biology respondents to the Instructor Survey reported satisfac-,

tion. .Thedissatisfaction does not appear attributable to,faculty control

of the Aoice of materials. . .

I.

Textbooks may.be unsuitable for a number of reasons: reading levels

are declining and this may affect students' abilities to yeaLexisting

textbooks, student backgrounds may not match textbook materials, and the

increase and changes in biological infor4ation may render old textbooks

obsolete.

Use of Support Service ,

nes the availability of support services and'their use by biology

faculty substantiate-Gun4tream's (1971) assertion that inadequate technical

and_secretarial assistance presents a barrier to course impróvement?

Biology instructors 'generally appear to have morl assistanCe available to

them than instructoi's in other science disctplines, and, compared to other

science faculty., they make more use of most of these resources (see Table 16).

Over 85 percent had clerical help available;:and over three-fourths made use

of this help., Library assistance and media production were readily avail-

able to most biology 'faculty and oVer half took'advantage of these services.

'Furtherinvestigation would boe necessary to determine if the available

assistance was appropriate feir faculty needs. The discrepancy between

availability of services and their use indicates that the services provided

may not have been entirely suitable.

47
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Table 16

Avitlabilit!, and Use of Support Services,

,(percentageq

Support Service

Assistance Available
II

Physical Sociai

Biology Sciences .Sciences

(n=160) (n-173) (n=337)

Clerical Help 86.3 83.8 87.2

Test Scoring Facility 66.9 59.5 ,56.7

Tutors. 55.6 54.9 40.1

4.)

Readers 11.3 13.3 *19.6

Paraprofessiooals 24.4 21.4 t 5.6

Media ProduCtion 76.3 69.4 73.0

Libray/Bibliographic Assistance 80.0 69.4 74.5

Laboratory Assistants, 57.5 48.0 7.7

Assistance Utilized This Term
(Fall 1977)

Biology
(n=160)

76.9

38.1

37.5

3.6

18.8

54.4

52.5

49.5 4

Physigal

Sciences
(n=173)

Socials'
Sciencdr
(n=337)

72.3 76.3

33.8

42.8 24.6i

-7.5, 4.7.

13.9_ 7.4

393 49.6

39.9. 50.1

43.9 5.9

a

A
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orkit Conditions

I. Faculty were asked to indicate what it would take to improve theW

?i
ilcourses. 'Table 17 lists the responses to this question. Over 50 percer4

'(53.8%) of the biologistt indicated that they desire itUdents who are

better able to handie course mateVal. -The next most prevalent concern

,was the availability of mre media (48.1& Thve,responses provide

,furiher evidence of the_need to realign biology instruction to meet diverse.

student abilities, learning styles', motivations.

More.than 40.percent of the instructors indicated that instructor

release time would contribute to course improvement. This response s'ub-

stantiates the problem of excessive teaching loads cited in the literature/

(CreAger & Ehrle, 1971a, b; Aunstream, 1971). Thirty percent or more,of

the biologysOstructors
also desired better laboratory facilities (30.6%),

professional development opkortunities for instructors (35.0%), and itricter

prerequisite; (36.9%).

40 0

0
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Table'17 /

Percentage of Responses to Items in Questigp: Although This

Course Mo, Be Very Effective, What Would Make It

Better? (Check all that apply,)

Item (in rank order)° Biology

(n=160)

Physical
Sciences
(n=173)

Social

Sciences
(n=337)

Students better prepared to handle

course material
53.8 59 5 53.1

,

Availability of more media,
32.4 45.7

Instructor release time 41.9 45.7 40.9

Stricter prerequisites
36.9 30. 22.8

Professional development opportunities
1

for'instructors
35.0 2 0 31.2

Better lab facilities.
30.6 37 12.2*

;Miller classes
26.9 20.2 38.0..

More interaction. with colleagues/ I

administrators
18.1 18.4 22.6

More clerical asiTrtipee/- 18.1 21.4 19.3

Mord readet/paraprOfessional aides- 8.8 18.4 15.7

More freedom to choose materials- 7.5 . 8.6 13.9

Less than 10 percent seleCted the following items:

- Less interference from colleagues/administrators
#

- Larger classes

- Changed course description

- Different goals/objectives

*Mostly attributable to psychology:

r
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PART IV

CONCLUSION

V

I

This section includes a summary of the m6st important findings concern-

ing)A6logy frail the Centeh for tpe Slip of Community Colleges study.

Several recommendations are'made that7ear on the implications drawn fr6m

the data.
0

SUMMARY

.*

e

. The Center for the Study of Community Colleges undertook fits study of

science education in, the twd-year colleges to document the current curricu-

.

Jar structure and instructional practices io the various fields of study'.

Data were obtained,through a aurrfdaWstudy that provided analysis of

coitirSes offered in the 1977-1978 academic year,, including a classification

,416.
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scheme and information on,frequency of course offering', course prerequ4-:

sites, And instructional modes In addition, an Instructor Survey pro-

vided date on the types of instructional methodology and material§ utilized
.

by two-year college biologists..

Biology constitufes a significant portion of tpe two-year science

curriculum. All of.the colleges in our sample offered at least one course

in biological sciences, regardless of college emphasis. Biology accounted

for 13 perilent of all the science courses considered in the study.

The Biology Curriculum

In considering the itate of biology curriculum in the two-year college,

an important question emerges. Do the biological sciences respond to the

unique characteristiCs of the community college? 'At the outset of this

monograph the distinctive features of the two-year college were identified

as the diversity of,college,missions, the heterogeneity of the.student

population, and.the nontraditional student course-taking patterns. A number

of findings indicate that the biology curriculuM has klOt pace with the

community college's moVement away from its predominant role as a trqlsfer

institution that provfides an academic program.directed at traditional col-.

lege students.

Human biology accounts for 35 percent of the biology curriculum, the

lariest segment; this reflects the centrality'of.allied health in the occu-

-pational curriculum.' When comparqd to data in the literature, 'bur findings

indicate a trend towards more anaiomy and physiology and microbiology,
- /

which are,needed by allied health studentsand less emphasis on the more

traditional botany and zoology.

The Curriculum Study yielded the information that size relates to the

number of biology offerings. Large colleges tend to offer, more variety,

thus makin'q them better able to meet varied needs of student clientep.

These data suggest that,smaller colleges may have difficulty.responding to

&heterogeneous stbdent body with appropriate'offerihgs. Smaller-colleges,

howevir, may be more homogeneous, thus alleviating them of the neCessity

of offering fwide'range of courses.
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Over one-fourth (27%) of the biology courses had catalOgsdescriptions ,

designating them for occupational students. Nearly one-half of,,the biology

respondents tethe Instructor S9rvey ihdicated that their courses were de-

signed for occupational students. These data further demonstrate the

impact of the two-year,college'S emphasis on occupational programs on

biology dirriculumt. Yet, over 70 percent of the biology instructors main-'

tain that their course parillels a lower-division course at a transfer

institution, and over half (52.5%) repo'rt that their course'is designed for

transfer students. Since datt show that only approximately 20 percent of

the current community'college student population is transfer-oriented, the

predominance of the transfer course indicates that the vestiges of the

traditional view of the two-year college student still exist.

A significant group of students attending the Community college are

academically deficient. Although our data'show that very few introductory

bioTogy courses require prerequisites, which encourages enrollment of aca-

demically deficient students, faculty reported in the Instructor Survey

that-400'r course would be'improved by students better able to handle

course requirements (53%) and'stricter prerequisites (36.9%). These find-

ings indicate the dilemma between open access 'to biology end the need to

maintain the integrity of college level biology offerings.

. A barrier to nontraditional community college students may be found in

- the number of course sequences-in introductory biology (48.5% of introduc-

*tory cobrses; 42.8%;.of human biology tpurses). SequeAces'particularly

diretted at terminal and non-ffajor studtnts maY Reed 'review to determine

the extent to which they accommodate unorthodox course-taking'patternS

that may consist of students "dropping in" and "s:topping out."

,

Instructional Practices

Although the Curriculum Study 4id not suggest that biology faculty

.utilize a variety ofinstructional modes (most conduct courses in a lecture-

.11boratory fqrmat), the .Instructor Survey indicates the use of various

media, e.g., films, slides, overhead transparencies. In addition, nearly

hilf.the biology respondents want more media available to them for tourse
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improvement, This finding does represent.facuity awareness of the impor-'

tance of variediteaChing methodolopies to.addre'si the different 1,earnir6

styles their students may posses,

Although one would expect blalogy instructors to align themselves

more.closely with their phykical science.colleagues than the social scien-

tists, this expectation was not unequivoplly the case. In use of class s

discussion, films, and in concern over relating biology to real World

systems and society, biologists were mort,like the social scientists.

Biology instructors resembled the physical science,instructors in their

use.of instructional materials and-media,with the exception of slides

and films. One are& of_difference between biology instructors and either

group-was in their use of field trips; 'they devoted more class time to

field trips and encouraged more extracurricular field tt"ips, especjally

in relation to ecology, than either of the other groups.

The laboratory Comprises an important dimension of biology instruction.

Biology accounts for one-third of all laboratory sections in the science

curriculum, followed closely by engineering. The Commission on Undergrad-

uate Education in the Biological Sciences (CUEBS) endorsed the model of the

investigative laboratory in lieu of the illmitrative laboratdry. Nearly three-

fourths (73.1%) of the biology respondents devoted time to lecture-demonstra-...

tion'experiments. Nearly one-third.(31.3%) of class time was devoted to the

laboratory experiments by students with an average of 8.9 percent of

class time spent in lecture-demonstration experimentl. These data indi-

cate that biology instructors do emphasize the laboratory approach. The

data are limited since the sampling of instructors was conducted on thei

basis of.lecture sections taught.

The Biolojyfaculty

As part of the Instructor Survey, biologists were asked to assess

their working conditions through their responses to questions about satis-

faction with avatlable instructional materials, use of support services,

and opinions of what factors Would improve their courses. A high propor.:

tion of biology instructors, relative to other science instructors,

express'dissatisfaction with textbooks (64.9% are "well satisfied,': a

decrease from 73% reported in a NSF:sudy published in 1969), laboratory
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materials,.collections,of readings, and syllabi and handout materials.

Most fculty reported that they had at least "some say" in the selecgon

of these materials. Thus, one.explanation for faculty dissatisfactillPmay

be the inadequacy of available materials for student background or reading .

ability. Further investigation is needed to deterMine the reasons behind

this finding':

The literature suggAts that lack of clerical and laboratory assistance

may be a problem for two-year college biologists (Gunstream, 1971). Our

,data indicate that many bieogy instructors in,our sample had these ser-
..

vices availible (86Ai had-Clii--46aT-heWb7.5% 'had-laboratory assistance 09.

but that they were not utilized to their fullest (75.9% utilized clerIcal

help; 49.5% ut1liz43 laboratory assistants). Neither tke reasons for lack

of Wider availability of these sdrvices nor the adequacy of the available

services were studied.. However, only 18.1 percent of the biology instrucA

tors noted "more clerical assistance" as important to thetr class improve-

ments. This item rviked eighth on a list of 15,possible areas to enhance

Course quality.

Several items Pat biology faculty considered crucial to making

their course bettei have already been mentioned as they relate to meeting

the needs of a diVerse student clientele; biology instructors ranked

"students better'prepared to handle course" first (53.8% marked this item),
,

and "availability of more media" second (48.1%) as needed changes. The

third jtem of the ranking is "instructor release time" (41.9%), which may re-,

flect the heavy teaching.lpads noted to be a problem in the liteeature

(Crea"ger 1971a,,b). Since our data also indicate large section

size in biology, it is not surprising that over one-fourth (26.9%) of the'

biology-respondents desired smaller classes. Professional -develdpmentt
0

bpptirfunities-, strtcter prerequisitetaq better laboratory faciltlies'

were alsoAchosen dy over 30 percent of'the biology instructors as factors

*that would 'improve their course.

profile of two-year college biology emerging from the Center's

study is biology coping with)the student diversity and multiple missions

of the community college through varied course offerings With some
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emphasis shifting away ikom the trAiticial transfer program towards

occupationally-related courses, through use of media that may appeal to

students with nontOlditional backgrounds and learning styles, and through

a limitation of barriers (prerequisites) to student enrollment in intro-

ductory courses,. Meanwhile, two-year college biologists must keep pac

with the increase tn-biological knowledge and the challengq of the-investi-

, gative laboratory. The combination of the community college setting and

the changing biology discipline provide two-year college biology, with a

formidable task.

°
s RECOMMENDATIONS'

In light,of the findings of the 'Center's study, the following recom

mendations are made for college adm istrators, curriculum planners, ,

counselors, researchers, and policy ma ers to support the 'faculty course

i

developer in addresSing two-year college sttdents' needs for biologiCal

education%
,

1. Types of students who enroll in biological sciences should be

identified and courses concomitant with their aspirations and needs designed.

2. Further resetirph on instructional mgterials suitable to diffe ent

learning approaches and to tudents wi,th academically-deficient skills is

needed.

3. Replication of tranifer courses, which tend to be technical,

theoretical, and somewhat abstract should be sUpplanted by more non-
.

technical, applied, and relevagt courses:For students not majoring in

biology.

4. Textbook publishers need to produce materials consistent with .

student.objectives and competencies.

5. Biological themes Gan be incluied ih nonbiology carses, in the

form of mOdules or short courses. ,

6. Biologistsihou'd undertake joint curriculum planning sessions'

0
with vocational instructors in biology-related fields, especially allied

health (e.g., Brown, 1979).

'
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7.. Noncredit courses can serve 'as a vehicle to present biological

topics of community interest. (Noncredit courses were not constdered-A-

ow"study but must be considired in l'qht of the7growth of this area in

the community college.)

8. The factors that contribute to faculty meeting the needs and objec-

tives of two-year colo)stge students include a combination of relevant pre-

service pedagogtcal training, professional devdlOpment opportunities, and

faculty initiatiye. The college administratton can'encourage the latter

two items through offering faculty fellowships, instructiondl.development

grants,--summer pay, release time, andAT-sebbatical- ttme.

. 9. The professional development of faculty should be Promoted in

order to keep them current about new developments in the fiel of biology. ,

The CUEBS Panel on the Two-Year College emphasized the role of th discip-

linary associations in providing information, planning programs, ahd in-
\

Jorming instructors about.special events, new teaching

1

ethodologies, and

training opportunities (Hertig, 1969). A two-yeat coll ge forum may be

-needed, but, meanwhile, other publications can continue to provide facultx

with current information, e.g., The American Biology Teacher, Journal of

College 'Science Teaching, and Bioscience.
.

Recommendations, such as those listed here, are often ignored because

of fiscal constraints. Yet, the centrality of biology in the sciencd

curriculum demands creative attemptt to improve its offer ngs. Studies,

such as the-one reported here, need to'be replicated, eep biology prac-

titioners aware of the salient issues that need in-depth treatment. The

Center's study can be judged successful if it stimulates new efforts by

biologists to addrdss the unique and challenging demands of the two-year

col lege .
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APPENDU A.
,

Region 1 NORTHEAST Maryland

ConnectAt
* Dundalk

Hagerstown

Greater Hartford
,

; :Harford -

Mitchell
.

'Howard

Quinebaug Villa Julie

Massachusetts

Bay Path
Bunker Hill
Mt. Wachusett

Maine

New JerSty,

Atlantic
Middlesex County

Pennsylvania

Allegheny County/Boyce Campus

University of Maine/ Delawah County ..
/

Augusta Harcum
KeystOng

New Hampshire Northamgon County
Northeastern Christian

.

New Hampshire Tech.
White pines Wqst Virginia

New York West Virginia Northern
Potomac State

Cayuga County'
Genesee Region 3 SOUTH

Hudson Valley
North Country Alabama

Vermont James Faulkner State

// John C. Calhoun State

ChaWain Lurleen B. Wallace State

Vermont Col. of Northwest Alabama State

Norwich U.

Region 2 MIDDLE STATES

Arkansas

Central Baptist

Delaware MissAsippi County
Westark

Delaware Tech. and C.C./
Terry Campys

Goldey Beacom

63



Florida

Brevard
Edison
Florida
Palm Beach
Seminole
Valencia

Georgia

Atlanta
Bainbridge

Clayton
Floyd
Georgia Military
Middle Georgia
South Georgia

Kentucky

Southeast

i sissi

wamba
ry Holmes

MtssissiOpi Gulf Coast/
I.Jefferson Davis Campus

Pearl River,
Southwest Mississippi
Wood

North Carolina

Chowan College
Coastal Carolina
Edgecombe*Tech.
Halifax City Tech4

Lenoir.
RichmondTech.
Roanokq-Chowan Tech.

Wake Tech.

South C4rolina

Greenville Tech.
University of South Carolina/

Lancaster
3

Tennessee

Jackson State

Martin
.Morristown
Shelby State

Texas

Angelina
Lamar University/Orhge Branch

San Antonio
Vernon Regional

Weatherford

Virginia

Central Va.
Northern Va./Aldxandria
New River
Southern SeminarY
Tidewater
Thomas Nelson
Wytheville

Region 4 MIDWEST

Illinois

Central YMCA
Danville
Mghland
Kishwaukee
Lincoln Land
Oakton
Waubonsee
William Rainey Harper

Clinton
Hawkeye Institute of.Technology

Indian Hills
jowa Lakes
Marshalltown.
.Southeastern

a

all



Michigah

Bay de Noc

Delta

Ki and

Valley

Mon e County

Oakland
Suomi

-Region 5 MOUNTAIN PL*INS

Colorado

Arapahoe
Community College of Denver

Aurarja Cathpus

Morgan .

Northeastern-

Minnesota
Kahsas

Austin .
Barton County'

North Hennepin
:Central

Northland
Coffeyville 1

University ejtiinnesota Tech. . Hesston

*Willmar
St. John's-

Missouri
Montana

St. Paul's
Three Rivers

NO''raska

Metropolitan Tech. 0

Platte Tech'.

Ohio

Edison State

'Lorain County
Northwest Tech. -

Shawnee State
Sinclair

.University, of Toledo

Comm. and Tech.
' Presentation

Wisconsin
Utah %

District One Tech.
College of Eastern;Utah

Lakeshore Tech. .

Utah Tech.

Milds

North Dakota

North Dakota St. Sch. of Science

Oklahoma

Connors State 11
Hillsdale Free Will baptist

Northern Oklahoma
South.Oklahoma City
St. Gregory's.

South Dakota

Milwaukee Area Tech.

University Center4ystem/Sheboygan

Western Wisconsin Tech.
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Wyoming,

Central Wyoming
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Regi on 6 WEST

Alaska

Ketchikan

Arizona

Cochise
Pima

California

American River

Butte
Citrus
College of San Mateo
College of the Desert
College Of the Sequoias
Fresno City College
Hartnel 1-

Lassen
Los Angeles Pierce
Mendoci no

Merced
Mt. San Jacinto
Saddleback
San Bernardino Valley.
San Diego Mesa 1

Santa Rosa

Nevada

Clark County

Oregon,

Chemeketa
Mt: +food

Umpqua

Wash i ngton

Green River
Lower Columbia
Peninsula
South Seattle

A
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APPENDIX B

*

The subcategories-of this classification.cover the various levels

of introductory biology. Major biological principles and concepts are

introduced with respect to the student for whom intended. Major topics

of the cell, reproduction,-homeostasis, genetics, ecology,.biochemistry,

.

and energy are covered in varying detail by each sub-category. Independent

study and courses focusing on specific bimlogical problems are excluded.

More advanced treatment of these principles is covered in Biology -

Advanced.

Non-Science Major Couries
Occupational Service Courses
Science Major Courses
Specialized Courses (Non-Science Majors)

.- NON-SCIENCE MAJOR COURSES

le basic biological processes underlying life are covered bithe coursed

in this category. The cell, energy, reproduction, homeostasis, genetics,,

aad ecology are covered to introduce the non-science mafor to.major fields

of biology, and to satisfy.general*education requirements.

OCCUPATIONAL WIVICES

Courses in this category are designed specifically for students in Occu-

pational Health programs. Major biological principtles related-to health

and disease'as well as scientific termincilogy are introducedi Course

content may vary with different program orientations.

SCIENCE MAJOR

ell function and structure, genetics, related diseaWmicrobiologY, -

b cteriology, physiology, and chemistry are within the ,SCopeo1-this-cate7. ,

g ry, These courses are intehded to introduce,science majors to biological

.pr nciples and-cbncepts and are prerequisites for more advanced courses.

Co rses covering these principles in greater depth may be found under

'spqialized classifications thatJollow.

SPOIALIZED COURSES - NON7SCIENfE MAJORS

'Th* courses tend to be general education science courses for non-science

.majOs. Elementary school science teaching methods and introductory .

.courses in heredity are examples of courses included-in this category.

Ther are no prerequisites for these courses and they do not carry credit

\for s ience majors.
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BJQLOGY - ADVANCED .

This classification embodies specialized courses examining important

, biological principles in detail. Techniques and.quantitative evaluation
,

. v
methods are also introduced in advanced study of cellular biology,igenetics,

embryology/developmental'b ology, microtechniques, ond population biology/

Ifevolution. *These courses re open to science majors only and unless

otherwise stated, have an introductory biology prerequisite. Independent

stUdy and special topics courses are excluded:

Molecular/Cellular
A

Genetics ,

Embryology
Microtechniques
Population Biology/EvolUtion

MOLECULAR/CELLULAR

The courses in this categoryidescribe the cell as the basic unit'-of all
living systems in terms of structure, func,tion, and biochemistry. Differ-

entiation, metabolism,reproduction, and speCialization are among the major
topics covered. These courses are designed for science and health srience
majors of advanced §tarLding:

GENETICS

These cburses present an overview of Mend61ian'and population genetics
with emphasis on 'genetic inheritance, mutat1Pn, influence on cell function,
DNA and RNA. Genetic probability'cliMputatifn and disorder causes and

effects are also included. Courses in this category ore intended-for'
sciencemajors only. s

EMBRYOLOGY/DEVELOPMENTAL BIOLOGY

The development of the human embryp and other organism is studied from
conception through major cell differentiation stages and prenatal develop-

.- ment. Each developmental phase is examined in terms of growth, environ-
mental influenceg, and biochemical changes. Thesetcourses are intended
for scienc4,majors only.

MICROTECHNIQUES

Techniques for j3reservatioa and preparation of animal tissue for\licro:

scopic study are the focugrof this category. Photomicrography, tissue
staining, microtomy, tissue embedding and Ilorescence are among topics
covered. These courses are intended for science and healtij students
of advanced standing.

'
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POPULATION ilOLOQY AND EVOLUTION
1

Courses in this ca,tegory cover tee origins of life and the organic

evolution of speaes. They expand into examination of,population

genetics, energy oycles, population dynamics, and the community as it

interacts with the physical environment. These courses are intended for

science students of advanced startling.

BOTANY

This classification consists of subcategories that examine the major

aspects of Botany. -The coursek are assigned to subcategories with respect

to the studer for whomintended. Botanical principles of morphology,

phylogeny, classification, ecology, physiology, and evolutionlare pre-

sented within each category with varying degrees- of detail and speciali-

iation. More detailed ecological 441 environmental-aspects of ktanY

are discussed under Ecology 'and Environmental. Independent study'and

special topic-courses are excluded.'

Non-Science Major
Occupational Services

Science Major
Field Botany

NOI-SCIENCE MAJOR COURSES

The courses in this category generally focus on regional flora.and Offer'

ttudents an introduction to plant science. Family characteristics of

vasculir plants, phylogeny, and classification are studied with reference

to4evoTution, ecology, pathology, and economic importance to Man. These

courses may be taken to fulfill general educ4tion science requirements.

Courses of this type are not intended for stddents in science programs.

k

OCCUPATIONAL SERVICE,COUR;ES

Occupational service courses are pre-professional introductory 42tany

courses forodtupationalstudents in agriculture,-forestry,?ran0
manabe7

ment, conservation, and horticultural science programs. COurse'content

includes plant propagation, an introduction to the plant kingdom,. morph-

ology, and ecology. These courses may also fill general education

requirements for non-science students.
.Courses-of this type are not 10

acceptableJor science 'majors.
1

,SCIENCE MAJOR COURSES

Introductory survey of taxonomy,.morphology,
phylogeny, physiology,

ecological and evolutionary constructs aregtopics covered by ,courses in

this category. Understanding the physiological processes of osmosis,

respiration, transpiration, photosynthesir, reproduction and metabolism

69. I
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'
of vasoular4nonvascular plants and thei r ecological relevance are primarY ,

Odurse goals in order to prepare science majors for more advanced study.

Practical field courses are discussed under Field Botany.

FIELD BOTANY \,4_

Practical field experience and the examination
10
f local flora as part of

a functional ecosysteM are 'within the scope of courses in this category.

-Collection, identification, and examination techniques as well as

cussion of population dynamics are included in course content. Courses,

in this category.are intended for science and non-science majors. Those

coUrses specifically fdr science majors are designated by an introductory

biology or botany prerequisite and treat the above topics greater depth.

ZOOLOGY

The students for why intended determine the categories of this

classification. Basic animal biology, iaxonomy, anatomy And physiologYi'

behavior relationship to man, and terminology are presented to non-

science and occupational students at various levels. eflidetail., Intro-- ,

ductory topics with additional emphasis on vertebrate and invertebrate

biology, gross and microscopic anatomy and physiology, and orientation to

phylogenic classification are within the scdpe of courses for science

majors: Specialized courses in gross and microsc8pic animal anatimy and

physiolpgy are categorized for advanced biological science students.,.

Elective general education courses in ornithology are &1St, included in thiS
It

classification.

jioniScience Major Courses
.Occupational-Service Courses
Science Major Courses
Arimal}matomy and Physiology

NON-ShENCE MAJOR COURSES

These courses, wintroduction to local fauna, survey basic animal biology,

taxonomy, natural history, relationship to. man, anatomy, physiology, animal

behavior, genetics, and animal ecology. Students are also acquainted with

major.phylA of the animal kingdom. The courses of thi; type fulfill

general education requirements and are not intended for-science tajors..

OCCUPATIONAL SERVICES

Basic biologY, anatomy, physioltgy, and behavior of,animels are cauered,by

courses of this type. Zoological terminology and technique are introduced

to students in agriculture, animal science, forestrY, range management,

and environmental programs. These courses are not intended foe science -

majors.
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SCIENCE MAJOR

Principles of wertebrate and invertebrate biology are presented in courses

of this type. Topics considered are gross and microscopic anatomy, embry-
ology,aclassification, geographic diStribution and relationship to man and

environment. Courses of this type are designed for pre-med,.pre-vet,

allied health, and other science students.

AyINALANEOMXLPHYSIOLOGY,

These courses 'present a comparative study of evolutionary development Of

vertebrates. Microscopic and gross anatomical systems as well as their

physiological function are considered. The courses are intended for

science Students mho seek more advanced and detailed treatment of sailWO
biology.

"k"
ORNITHOLOGY :, ,

't

Courses in this category are general education cburses that discOss.evolu-.

tion, geographic distributi9n, territoriality, migration, and field identi-

ficatiOn. These coures a,;:intended for all students and carry elective
.,!st

credit.

HUMAN. BIOLOpY

.
.Human biology, anatomy and'p siology are the,t4lics covered across

the subcategories of this classifica ion Course content and deptNare

determined by the students enrolled and are reflected here by'each Sub-

category. Courses in human biology are.intended for all students, and

survey 'the relationships between body structure and function and the

principles of health and disease. General anatomy and physiology acquaint

the science major with human body structure and function on cellular,

molecular) and biochemical levels. The courses for allied health should

cover major analOcal systems and their physiological functions from a

medical standpoint. Mgre-Uvanced courses for allied health students

teach hematology, serology, blood banking and urinalysis, and inFlude

cTinfical practic6 and procedure. Specialized courses-for pre-med, medical

laboratory.technicies, pre-dental, dental assistant and hygiene students

are treated in their own subcategories. Courses in clinical internships,

laboratory equipment orientation, diagnostic procedure, and medical office/

hospital orientation are excluded.

Human Biology
Anatomy and Physiology - General
Anatomy and,Physiology for AHS
Specialized Anatomy and Physiology
Medical

Dental
71
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HUMAN BIOLOGY *

gt

A general overview of anatomy, physiology, genetics and evolution is

presented in courses of this type. The relationship between structure

and function is stressed, and principles of health, disease prevention

and control are introduced. These course$%are intended'primarily for

students in paramedical careers, such as medical assistant, medical secre-

tary, nursing assistant or for'students seeking to 'fill general education

requirements. ,

HUMAN ANATORILAND PHYSIOLOGY - GENERAL
0

These courses examirie the-human body on cellular, molecular, structural,

and functional levels. Physical and chemical principles are introduced

4 with relation to major organ systems and their-physiologicalprocesses.

These courses are intended for 'science majors only..

ANATOMY AND PHYSIOLOGY ?OR ALLIED HEALTH STUDENTS

These courses are a comprehensive survey of major anatomical systems and'

their physiological function. Integumental, skeletal, muscular, circulb-

tory, dlgestive, respfiratory, urogenital, sensory, nervous, and endocrine

systems are.examined in termsAbf'physical, chemical, and medical aspects-.

The courses are intended for allied health, nursing, and other health

program students. Medical terminology courses are excluded.

'4i

ANATOMY AND PHYSIOLOGY - OECIALIZED

The courses in this category are designed for allied health and medical

laboratory technology students. Hematology, immuno-serology, blood bank-.

ing, and urinaiysis are the major areas covered by these courses. Pr4.-

ficient clinical practice and preparation'for state licensing are among

course goals. Internships for credit and technical orientation courses

are not included in this category,.

ANATOMY AND PHYSIOLOGY - MEDICA11/.

The human body.and disease process are examined by courses in this cate-

gory. Basic anatomical organization, structure, organ systems, common

pathological conditions, their causes and effects related to these systems,

areoajormolements of course content. Heredity, environmerltal factors, .

and-pharmacology are also included. These courses are-specifically in-

tended for pre-medical, megical-laboratory technology, operating room

assistants, and nursing students. Clinical seminars, medical terminology,

diagnostic proceddlie, and orientation to monitoring 9quipment are

excluded.

ANATOMY AND PHYSIOLOGY - DENTAL

Oral anatomy, physiology, head and neck anatomy, oral pathology, disease,

Apflammation, repair, terminology, prosthesis, hygiene, tooth morphology,

preventative dentistry, peridontology are covered by courses in this .

category. These courses are intended for dental assistant'', hygiene, ana

pre-dental students only. Technical orientation, equipment, and,clinical

'practice are excluded.
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MyROBIOLO6Y

General characteristics of micro-organisms, bacteria, and parasftes'

are 'CoVered by the categories.fn thi'S Classification. IntrodUctory mAro-

biology emphesizes.basic
Microbiofogy.principles and techniques and is

.intended for all science studentt. Bacteriology introduces the science,

.
and,heatih students io bacteria as .the'y pertain to th& disease process.

'Microbiology fOr special groups focuses on the needs of Special.groups
,

in the presentation of basic microbiological principles, parasitology

and bacteriology. Technical orientation, clinical.procedure, and clibical

practice courses.are not included.

. Microbiology
.Bacteriology
Microbiology-for Special Groups

GENERAL,ICROBIOLOGY

Courses in this category suwvey general characteristics of major gicro7-

organisms. Virulence, morphology, physiology, control methods, and micro-

bial techniques are the main emphasis of these courses. Couries.of this

type are intended for science and health occupation students and require a

generdl biology course.

7, GENERAL BACTERIOLOGY 6n

Basid techniques, terminology, principles, and medical applications are ?

introduced.by courses in this category.
Staining, culturing, isolation,

"end identification of bacteriv.ave,studled
in'relation to infectious dis-,

eases. These cOurses are intended 'for science students of advanced

standing as wel],as students in medical technology programs.'

MIcROBIOLOGY Tbk SPECIAL GROUPS: .

The-principles and techniques of microbiology, parasitology, nycolog, and

bacteriology are combined in courses of this type. .The student,s for whom ..,

intended determine 'the bourse:content.
Examolggiebf courses in this catte-

'gory'intlUde
microbiologylor biomedical, pOrileterinary,"allied

health-, -.'1'

food'science,:
and:agricultde students.- Technical origntation and clerical

j)rocedure courses aregexcluded7.
"'

.4
,

, i

fNTOMOLOGY
C. . di- -,,

, inie tyo categories in this cl4sification, cover the principles Po! At

'elftomology,
tssification, and

identtilction of major insect species.A..
Entomology is an,introduct6ry survey'course

(for science students.

.
i

0

q N -
,
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More specialized study of entomology ls c nsidered by courses in Ento-
,

tology for Special Groups.

Entomology
Entomology for Special Gro

ENTOMOLOGY

Biology and classification of insects are the focus of courses in this

-Iptegory. Evolution and control 0 maJor species'are also considered.

'hese courses generally require a course in general ZoologY and ire

tended for science majors. , 4'

ENTOMOLOGY. FOR SPECIAL GROUPS

The courses in this category examine insect classification, sthucture,

ecology, economfc,importance and control. /The beneficial as well'as

A hazardous aspects to anfmals, plants, and'man are considered. (These

43 'courses are generally( directed to agriculture,.horticulture, aid fahm :-

. management students:. , ..

.ECOLOGY AND ENVIRONMENTAL
..

Ecological principleS of environmental.biology are presented to

science and non-science stud Is in the subcategories of this lassifica-

tfon. Populations, ecosysterr. energy concepts communities, p llutantS,__...,________________..:.

. 9.

homeostas s, a mar n

Field study, collection techniques, and quantifttive analysi'of'these

toplcs are also included. Most courSes included in these categories

require an introductory biology course. Independent study, special topics,

and travel seminars are not included. A
I , 4

- Ma Or COUPAIDILICS

Science Major Courses ,

Field and Nature CoUrses
.1 .

Marine Courses

NON-SCIENCE MAJOR

Thes4 courses introduce ecological principles of environmental biology,

/ populations and communities. The sources and effects of pollutants, the

relationship of plants, animals, and man to the environment, and the'

concept of'ecosystems are .conslderdd. Courses of this type are intende4

for all students.

"SCIENCE MAJOR COURSES

courses in this category survey major ecological themes and areain-

°ten d for science majors as well-as for students in horticulture, fire .

sctence, range management and forestry. 'Population regulation, community e°'

sP,

fI

'11P
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if



4
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structure, and ecosystems are-included in course content. The effect of

.
ecological systeins on homeostars, energy concepts, and the integration.

of living organisms is,also discussed.

FIELD AND _NATURE m

Field analysis of specific ecosystems, natural history of the community,

population analysis, field data collection, including transects, quadrats,-

collection methods, and taking of field notes, are surveyed by these

courses. They are designed for science majors and;students in hrestry,

parks and recreation, fire science, horticulture'and range management. ,

AMARINE COURSES

These courses focus on hydro- and marine biology. HydrobioTogy incTildei-

study "of aquatic habitats, Memical analysis, and organism collection and

analysis. Marine biology examines ocean environments in terms of *the

livinj organisms that habitate them, field study, collection methods and

analysis techniques are also i cluded. Courses of this type are'intended

primarily for sci3nce students

RELATED,TOPICS

The categories in this clas fication present an overview of prin-

ciples.of nutrition,'pharmacology, radiation, environmental pollutant,

:.and.biological science teaching methods. ,Courses in clinical applitation,

d function are

excluded.

Nutrition
Pharmacology -

Radiation Effects and Environmental Pollutants.

Teaching 'Methods

I

gou sts of thts type offer comprehensive anOysis of nutri ion(priuciples'

. 4 indrhealth. Nutriefits, their function, digestion, absorption, metabolism,

4 4nd human needs are discussed. These courses.are intended for allt'stu-

.
.

dent,p.

PHARMACOUGY
-

:These courses exaffiine principles of pharmacology for students in vdrious

health occoOations. ,Orug types; usage,. dispensing, contra-indicationsi

And federal regulations are the primary toPics'covered. Aotual course

confent is dependent on the students for whom intended. Some courses're-

Auirechemisiiry-and biology,bbckground.

;

k



RADIATIONIFFFOS AND ENVIRONMENTAL. POLLUTANTS' I.

Courses studying the biolOgicol effeCts of radiatiOn, measurement of

radiation, hazards, and protedtion methods are included in this category.

.They are primarily intended for udents in adiation therapy and X-ray.

technician programs. Also include in thisategory are courses examining

.'.environmental pollutants and their ffects,on man and environment. These

ourses are intendd for all students.

TEACHING METHODS

These courses focus on methodssof teaching biological science in elemen-° .

tary schools. Courses of this type are intended,for child study and

education students.' 0

74
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APPENDIX C

. Table Cl

t

Introductory Biology in the Two-Year Colleges, 1977-78 Academic Year

Type of,Course'
A.

Percent of

Colleges
Listing This
Type Course
in Catalog

Percent of

011eges
Listing This
Type Course
in Class.
Schedule

Percent
of Total
Intro. Biology
Courses Listed
on Schedule

.0

Percent of Total

Introductory_Biology______
Sections tisted on

Scheduler

Lecture Laboratory

(n=175) (n=175) (n=355) (n=1859) (n=2217)

Non-Science Majors

-Octmpational Services

Science Majors

Specialized Courses
(Non-Science Majors)-

55

6

73

12

.1
49

3

71

9

'35

57

6

32

65

26

72

1

1: 16i colleges (93% of samOle) list one or more introductory biology.couries

college catalog;'
, -

2.. 157 colleges (90% of sample) list one or more introductory biology courses in

schedules df classes.
,

a

4

thU

8G
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Table C2

Adanced Biology-jn the Two-Year Colleges, 1977-78 Academic Year

Type of Course

Percent of
Colleges
List:41g This

Type Course
in. Catalog

(n=175)

Percent of
Colleges
Listing This
Type Course
in Class
Schedule

(n=175)

Percent of Total
Advanced Biology
Courses Listed
on Schedule

(nr.54)

1Percent of Total

Advanced Biology'
Secttons Listed on

Schedule

Lectur /
Laboratory ,

(n-65) (n10)

Molecular/Celluiar 6 3 13 .12 25

Genetics
n

25 ,16
S.

. 56. 51 38

Embryology
3 2 7 8 13

Microtechniques 7 4 17 20 18

Other
4 2 7 . 9 8

Notes. 1. 58 collegei (33% of samOle) list one or.more advaned biology courses i

catalog.
0

the college

43 colleges (25% of sample) list one Or more ac5iiiced

classes.
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Table C3

Botany in,the Thvo-Year Colleges, 1977-78 Academic Year

Type of Course

Percent of
Colleges
Listing This
Type Course
in Catalog

Percent of
Colleges
.Listing This
Type Course
in Class
Schedule

`vr

Percent of Total Percent of Total

Botany Courses'P Botany Sections

Listed on Listed-on Schedule

Schedule Lecture Laboratory

k

(n=175). (n=175) (n=175) (n=286) (n=310)

Non-Science Majors

Occupqtional Services

Science Majors

-Field Botany

10

10

66

13'

9

57
t,

6

I. 9

13

71

7

9

11

72

.5

13

75

6

Notes.'1. 126 colleges (72% of sample) list one or more botany courses in the college catAlog.

2. 109 colleges (62% of sample) list one or more botany courses in schedules of.classes.
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Table C4

Zoology in the Iwo-Year Colleges 1977 78. Academic Year

Type of Course
1

ercent of Percent of

olleges , Colleges

isting This Listing Tfiis

Type Course Type Course

in Catalog in Class

Schalire-

(n=175) In=175)

Percent of Total
ZoOlogy Course's

.Listed on

Schedule

°

Percent of-Total
Zoology Sections
Listed on Schedule

Lkture Laboiory

186) (n1352) (n=420)

Non-Sctence Maiors 6 4 4

Occupational Services 5 3 6

Science Majors 67 59 77

Animal Anatomy and Physiology 12 9- 10

*Ornithology
5 2 2'

9

82

7

3

5

85-

7

Notes. 1. 127 colleges (73% of sample)'list one or more zoology courses in-the college catalog.

2. 112 colleges (64% of sample) list one or more zoology'tOurses in schedules of classes.'
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Table C5 .

Hqman qiology in the Two-Year Colleges, 1977-78 aCademic Year

-AC"

At

Type of Course,

Percent of
Colleges
Li Sting- This -

Type Cburse
in Catklog

(n.175)

Percent of

Colleges :

--Listing This
Type Course
in Class

Schedule

(n=175)

Percent of-Total

Human Biology

Courses LiStet
on Schedule

(n=689)

Percent of Total

Human Biology
Sections Listed on

Schedule

Lecture Laboratory

(n=1585) (n=1726)

Human Biology

Human Anatomy and Physiology,

General

Human Anatomy and Physiology,

,co Allied .Health Students

Anatomy and PhYsiology,

/ Specialized

Medical

Dental

18 14;
)

5 7. 4

85 . 78 42 55 64

4

38 .30 .15, 17 ?
15

35 294 17 9

15

23. 19

Notes: 168 colleges (96% of sample) list one-or more human biology eturses

catalog,
IP

159 colleges (91% of sample) list one or more human biology courses

classe-S.
,

in the collegp

in schedules of

Jr



Table C6-

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

Type of Course

Percent of Percent of

Colleges Colleges

Listing This Listing This

Type Course Type Course

Wcrobiology

Bacteriology

00 Microbiology for Specipl Groups
na

in Catalog in Class

- Schedule

(n=175) (n=175)

77 70

9 6

37 31 I

Percent,of To61
Microbiology
Courses Listed .

on Schedule-

(n=23

Percent of Total

Microbiology
Sectiops Listed on

Schedule

Lecture Laboratory ,

(n=468) (n=578)

66

5

73

3

36 31 24

Motes. 1. 152 colleges (87% ot sample) list one or Aior ,mi

, 2. 139 colleges (79% of ample) list one or more mi

classes.

robiology courses in the college catalog.

robiology courses in schedules of

ik



Table C7

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

Type of Course

Percent of

Colleges
Listing This
Type Course
in Catalog

(n=175)

Percent of

Colleges
Listing This
Type Course
in Class
Schedule

(n=175)

yercent of Total , Percent of Total

Entomology Entomology Sections

Coursestisted Listed on Schedule

on Schedule

(n=14)

Lecture Laboratory

(n=16) '(n=13)

Entomology

Special Groups .

12 5 64 63 62

3 36. 37 38

Notes. 1. 27 colle§es (15% of sample) ilist one or more entomology cour:ses in the collebe catalog.

2. 14 colleges (8% of sample) list one or more entomology courses in chedules of clases.

, A
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Table C8

Ecology and Environmental Biologyln ,the Two-Year Colla9es, 1977-78 Academic Year

.

Type of Course

Percent of
.Colleges
.Listing This
Type Course
in Catalog

(n=175) .

Percent
-of Colleges
Listing This
Type Course
in Class

Schedule
(n=175)

INon-Science Majors

ScienCe Majors

Field and Nature

.
Marineco

`k.

do

30

10

22

12

25
p.

. 7

13

'9

Percent of Total

Ecology/Environ.
Courses Listed
on Schedule ,

Percent of Total
Ecology/Environ.
Sectionstisted on
Schedule

* (n=118) '

41

31

.17

Lecture Laboratory

(nth242) (n=206)

57. 55

6
0

6

23 23.

14. 16

Notes. 1. 87 colleges (50% of sample) ist one or more

\ in the college catalog.

2. 69 colleges (39% of sample) list one or more

in sctiedules of classes. '

,

`441,

s.

01.

ecology and environmental biology courses

ecology and environmental biology courses

o,



- Table' C9 :

Biology-Related Topics in the Two-Year Colleges, 1977=78 Academic Year

Type-of Course

Nuirition

Percent.ofi
Colleges
Listing This

.Type Course
in Catalog

Percentof'
Colleges
Listing This
Type Course
in Class

Percent of Total
Related Topics
Courses Listed

Percept of Totaf
Related Topics
Sections Listed on

on Schedule Schedule .

Lecture Laboratory
Schedule

Pharmacology

Radiation Effects and

yr
Environmental Pollutants

EP1
Teachin9 Methods

(n=175) (n=175) (n=134) (n=316)

49 68 79

23 15 29 19

4 2 '2 1

1 1 1

(n=14)

.

79

. 14

7

.Notes.

7

1. 97 colleges (55% of sample) list one.or more biology-related topics in the collee

catalog. .

82 colleges (47% of sample) list one or more biology-related topics in schedules of

'classes. , .
.

,

or

4.

;
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APPENDIX D
1

The following,listing of references includes hrticleS and studies of

instr<uctional prattices, in two7year college'biology courses,

ASSESSING TriE 'USE OF AUDIO-,T1TORIAL METHODS
IN BIOLOGICAL SCIENCE COURSES

,

Arnwine, J. E., 4 Juby, B. An objective evaluation:pf the success of audio-

tutorial_course in eneral biology. Unpubli'Shed Raper, 1969:

037 2071--- .

Ballou, W., & Filteau, W. Anyone,can start an,AT biology program. The

.
American Biology Teacher, 1971, 33, 480-483, 492k'

Blsh, J. T., Bowman, B. L:, & Sarachek, A. Lecture-laboratory vs. syuc-

tured audiotutorial approaches:. Student achievement. Journal of College

Science Teaching, 1978, TO), 168-171.

Darnes, G. R. (Ed.). Proceedings: Annual Illinois Junior College CO6fer-

'ence. Springfield, ;11.: Illinois Junior College Board, 1972.

(ED-073 754)

Decker, C. Cuyahoga COmmunity College. Junior College Journal, 1969-1970,

40 (4)-.1),5-:18, 56, 58; 60, 62.

Elliott, W. D., & Montgomeri, R. J. The integration of aUdiotutoria) mini-

courses with the convehtional btolo 1 ture and 1 borator . Unpublished

paper, 1974. EQ 09 198

Hahn, T. C. Audiotutorial instruction: %4A case study. Bioscience, 21-,

'814-819.

'4

Lyir, J. D. The relative effectiveness of ind dividualizescript and aiglio

nstruction in junior college biology (Doctoral dissertation, Uhiver-

-"sity of Maine,407. ). Dissertation Abstracts Internationa1,1977., 38,

2025A.- (Upiy. J.Microfilms No.177-21852)

MUzio, J. K., & Others. Audio-tutorial project: An audio-tutorial approach

to human anatomy and physiology. Brookgyn, N.Y.: K1ngsborou0 Community

College, 1974. (ED 097 911)

National Science Teachers Asociation. .Association far the education of

teachers of science com ilation of alers- and re orts from sessions

t 'he in conjunction with the Convention of the National Science Teacbers

Association., Washingtott D.C.: National Science Teacher's Association,

1966. (ED*Q17 471)

Opacinch, C., & others. Research in,instructional methods. Catonsville,

, Maryland: Catonsville CommunitY College, 1974. (ED 092 185)

Quick, C. L. An analysis and evaluation of an audiontutorial- approach in

the biology laboratory at the University Community.and Technical pollege,

the University of Toledo (Doctoral dissertationIllo.University
of

Toledo, 1971) Dissertktion Abstracts International, 1971% 32, 3871A.

(University,M1crofilms No. 72-02161)
/
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TWQ methods of teaching .a general biology course in a community

college: Audio-tutorial with conventional lecture-laboratory (Doctoral

"dissertation, Auburn Univeesity, 1976 ): Dissertation Abstracts Interna-

. tional, 1977, 37, 5729A. (University Microfilms No. 77-04317)

,Sparks, P. D., & Unbehaun, L. M. Achievement of audiotutorial and conven-

tional biology students: A,.omparative study. Bioscience, 1971, 21,

574-576.

COMPUTER USE IN BIOLOGY

Crovello, T. Computers in biological teaching. .Bioscience, 1974, 24, 20-23.

Hyatt,.B. W., Eades, D C., & Tenczar, P, Computer-based education in biol-

ogy. Bioscience, 1972, 22, 401-409.

Manteuffel, M. S. Implementing PLATO in biology education at three-cOmmun-

ity eolleges. (CERL Report X-47.) Jirbana: Illinois University, 1976.'

(ED 128 lnj .

ZimMer, A.'L. (Ed.). Community college users' report, Fall 1975. Urbana:

Illinois University, 1976. (ED 122 901)

USE OFJMEDIA IN BIOLOGY COURSES

-Belzer, T. J: A. com arative stud of a traditional ecture m thod and a

group-paced, multimedia, non-lecture method used in teaching college

Wology. Unpublished paper, 1976. (ED 133 026)

Bruly, E. R. The effectivenes of field trips compared to media in teaching

Inlected environmental concpts (Doctoral dissertation, Iowa State

UniVersity, 1972 ). Dissertation Abstracts International, 1972, 33, 4196A.

(University Microfilms No. 73-3860)

Carlson, E. A. Teaching by, television: A critique. -Journal of CoTlege

Sciente Teaching,'1973, 2'(3), 15-17.

Kinsinger, R. E, Education for health techn.icians--An overview. Washington,

D.C.: American AsSociation of Junior Colleges, 1966. (ED 011 779)

MacQueen, P. An evalu.tion of the educationall diSadvanta4ed students'

erformance in
College. Practicume Nova University, 1'73 ED 094 827

Rosen, M. JP., & Cohep A. M. An evaluative study of the University of

California Irvine Golden West Colle e Coo erative Science Improvement

Project. Los Angeles:, Evaluation and,Research Associates, 1972.

(ED 092 326) 4
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'INSTRUCTIONAL...OBJECTIVES
WWBIOLOGICAL SCIENCE COURSES'

Capper, M. R. Instructional objectives for a junior college course in

zoology.. Los Angeles: ERIC Clearinghouse for Junior Collsges,, 1969.

(ED 033 718)

Capper, M. R. Instructional objectives for a junjor c011ege course in

h siolo first semester . Los Angeles: ,ERIC'Clearinghouse for Junior

olleges, 1969. ED 033 711) .

'Capper, M. R. Instructional ob'ecti es for a unior colle e cow:se in

biology (first sOmester . Los Angeles: ERIC Clearinghouse for Junior

Co1leg6s, 1969. (ED 03 686), ,

Dunbar, M. O. An analysis.of the relationship which exists between cogni-

-tive and affective educational objectives in selected c9mmunity college .

biology classes in southeaStern Mjchigan. (Doctoral eSsertation,

,
University of Michigan, 1976 ). Dissertation Abstracts International,

37, 777A. (University MicrofilA No. 76-19122) ",

Herrick,,K. G. Community college biology lesson catalogue. Urbana:

Illinois UOiversity, 1976. (ED 138 451)

Maffett, J,-E. Instructional performance objectives for a course in'general

biology. .Brade4tont Florida: Manatee Junior College, 1967. (ED 016 482)

-

Purdy, L. (Compiled.,
nstrucnaj-objectives for a junior college course

inintroductior. Ainpublished paper,41972. (ED 067 0781

Purdy, L. (Compiler). InstruCtional objectives for a junior college course

in human anatomy.phySiology.
Unpublished paper, 1972. (ED 067 076)

Putnam, S. L., & others. Major systems of the human body (4(programmed

text for allied health service trainees). Downey, Californio: Rancho

Los Amigps Hospital; 1970.

Sta'rkweather, A. Instructional objectives for a Junior_college course in

introducti,90 to phisio1o4y. Los Angeles: ER4C Clearinghouse for Junior

.4CColeges,-1971. 049 753) ,

Starkweather, A. Instructional objectives for a.junior college course

- jn.general bioloavi Los ftngeles: ERIC Clearinghouse for Junior Colleges,

1971. (ED 049 7481
,

ALIZED INSTRUCTION

to us, M. E. IndiVidualized instruction in college anatomy-physiology.

he American Biolo Teacher, 1974, 36, 41-43. .

Gei ert, P. Individualizdtion of student rate, goals, and instructional 1,

thods for an introductory biology program. Jouiftnal of College Science

'Teaching, 1974, 4 (2), 107-110.

88



-Glick,/D.,M. PSI

(ED 089 624)

Glick, D. M. PS1_,_

one semeter later. Unpublished paper, 19.73.

too semesters later. Unpublished paper, 1973.

"(10.0896MT, '

Rakitan, p. W. Co parison of conventibnal junior college biology program

versus a,master junior coiJege biology program (Doctoral dissgrta-

-tion, N9rthwestern Universliy, 1976, Dissertation.Abstracts Iter-

national, 1977, 37, 4257A. (University Microfilms No. 77-01336)

Richard; J. A'tool for independent-study in biology. Corvallis, Oregon:

Oregon,State Universiti, 1965. -(0 015,741)

StriCkland, W. R. A comparison of a program cbur'se and a traditional lec-

ture course in general.biology (Doctoral dissertation, University of

Southern MisSissippi,.1971 ). Dissertation AbstractSInternational, 1971,

32 2510A. (University'Microfilms No. 71-28849) . .

INSTRUCTIONAL APPROACHES fo THE LABORATO6

Gray, R. C., & plsson, F. J. Open laboratory in biology. JoOrnal of Col-

Ilk lege Science Teaching, 1975, 4 (5), 332-333.

Kampwirth, R. G. A comparison of a conventional junior college biology

laboratory versis a research project laboratory (Doctoral dissertation,

Northwestern University, 1972 ) Dissertation Abstracts International,

33, 2784A. (University Microfilm$ No. 72-32474)

Norberg, A. M. Individualizing instruction in large undergraduate labora-.

tories; II.' Computers and investigatiions. TheAmerican Biglogy Teacher;

1975, 37 -(8), 470-472.

Von Blum, R. Individualizinvinstruction'in,large
undergraduate biology

laboratories; I. Development of the model. The American Biology Teacher;

1975; 37.(8), 467-469.

I.

For further references on the
audiotutorial method and on individualized

instruction, see bibliographies compiled by D. L. Murray and E. B. Kurtz

in Creager, J. G., & Murray; D. L. (Eds.). The use of mOdules in college.

biology.teaching.
Washington, D.C.: The AmericanAnstitute of Biolog-

ical ScienCes, 1971.
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4.

Centei for the Study Of. Community Colleges

-4. INSTRUCTO1 SURVEY

460-006

^

. . ..

.' Your college is pafticipiting cri a nationwide sthdy conducted by thc.Center fbr the Study of Com,:
. munity Cdlleges under a grant from the National Science F9undation. The study Is concerned with .

thtToleof the sciences and:technologies in two-yeAr colleges, curriculim, instructional practices
and cowse aCtivities. A

. A

.
/

1 . 4 :
The survey .asks questiohs about one of your classes offered last fall. The information gathered will
help Inform groups making policy affecting the, sciences. All information -gathered is treated .as
confidential and at no time will your; answers be singled oft Our concern is with \aggregate instruc-
tional practices as discekried in'a nitional ipe.. ., Sarrl . .

.
, .

We recognize thal the survey is time-consuming and we apprecyate your efforts in corripletinrit.
Thank you very much. .1 ,

4. 11

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

frs

(Course) 11-13 - (Section)
4

If th1.clss Was assigned to a different instructor, please return this Survey to your campus facilitator
to giye the person who tanght this Class.

If :te class was not taught, please give us the reason why, and then rse'turn the uncompleted
su ey form in the accompanying envelope.

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

.:mk4

Please answer the questions in relation to the specified class.

.._, I
2. Approximately how many students were initially enrolled in this class?

. )

3. Approximately how miny students completed this
course and received grades? (Do not include
withdrawals or indompletes.)

1 0,)

Males

.
14116

Females 17-19

Males 2022.

Females 23-26



A

4. Check mil of the items below that you believe properly describes this course:

Parallel or equivalent to a lower division college level course
at transfer institutions,

.
b. De6igned for transfer students Majoring in one of the natural

resources fields (e.g., agriculture, forestry) or an allied health
field (e.g., nursing, dental hygiene, etc.)

. .

c. Designed for transfer students majoning in one of the physical
. Or biologicil sCiences, engineering, mathematics, or the health

. sciences (e.g., pre-nfedicMe, pre-dentist%), . . ... ......

-
.

.
d. Designecl-foryansfer students majoring in a non-sciencerarea

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

. - .

,
f.DesigRd for occupational students in a science technology or

engineering technology area
z

g. Designed as a hig'h school make up or reniedial course .

h. Digned as a geperal education course for non-transfer and non-
occupational students .

'

2 '

CP

0
i. Designed ifThrther education or personal upgrading of adult

students . .. ... .. 0 9

j. Other (p.Ldase specify):
0

5a. Instructors flimsy desire many qualities for their students. Please select the one quality in the following list of four

that ,4:)u most wanted yotir students to achieve din the specilled.course.

h) Understand/appreciate interrelationships of science anti
technology with society

2) Be-able to understand scientific research literature

3) Apply principles learned in course to solve qualitative and/or
quantitative problems

4) Develop proficiency in laboratorY methods and techniques ofthe discipline ... ........ . .

b. Of the four qualNes listed below, which o_14) did you most want your students to achieve?

) Relate knowledge acquired in class to reatworld systems
and problems

2) Understand the principles, concepts, and terminology of the discipline

3) Develop appreciation/un4rstanding-of scientic method

4) dain "hands-an" or field experience in applied practice

c. And from this Hat, which one did yott.most *ant your students to achieve in the sPecified class.

I ) Learn to use tools of research in the sciences

2) Gain qualities of mind useful in furtker education .

3) Understand self . . .

4) Develop the !Minty td think critically

ba. Were there prerequisite requirements for this course?

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

1) Prior course in the same discipline taken in high sclibol D t

2) Prior course in any scknce téken in high school D 2

3) Prior course in mathematics taken in high school D 3

(

4). Declared scienee or technology major . . . .

5) Achieved a specified score on entrance examination .

6) Other (please specify);

Q 4

0

0 2

'
2

3

Q 4

Q

Yes pi No 0 2

. college 0 7

college

college

26 ,

27

20

29

30

.31



4'

-P#

(
7. Over the entire term, what percentage of class time is devoted to each of the fqllowln0

a. Your own lectures % 32/33

2 .
b. Guest lecturers % . 34/35.

c. Student verbal pteseritations % 3e/37

(I. Class discussion 1% 38/30

e. Viewing and/or listeriing to film or taped media . _. % 40/41

L

f. Siniiilation/gaming. % , 42/43,'

. g. Otiiiies/examinations
. % 44/45

h. Field trips % 46/47

i. kecture/demonstration experiments .. .
. -

0/0

.

10/40

4 j. Laboratory experiments by students -kb 50/51

t

k. Laboratory practical examinations and quizze.s 62/53

I. Other (please specify)'

.0/0

/

/1

54/55

Please add percentages to make
'lure They agree with total

/ a

TOTkL: 100 ti .

8. How frequently were each of, the following .instructional media used in this class?

Also check last box if you or any member of your faculty deVeloped,
any of the designated media for this course

used / used

/i
Frequently,/ Occasionally

a. Films f - 01 02 -
b. Single concept film loops 0 i 0 2

c. Filmstrips 0 1 0 2

d. Slides 0 ' 02

e. Audiotape/.slide/film.combinations 0 I 0 2

f. Overhead projected transparencies 01 02

g. i 0 I 0Aud otapes, cassettes, records 2

h. Videotapes 0 ' 02

i. Televlsion (broadcast/closed circuit) 0 ' -0 2

j. Maps, charts, illustrations, displays 01 0 2

k. Three dimensionakriodels . .. 01 02
1. Scientific instruments 01 02

m. Natural preserved or living specimens 0 1 0 2

n. Lecture or demonstration experiments
inVolving chemical reagents or physical apparatus

o. Other(please specify). .

3

1

01 0 2

Never
used

Da
03

II

Developed .

ottriefaUctdorty
member

0
Ll 4'

A

57

iT 04 58

a 3 04 N

0 3
0 4 60

Da 04 61

D 3 f 0 4 62

1:18
1:1 4 63

0 3
0 4 84

0 3 0 4
65

03 04 66

EP 0 4 67

03 0 4 68

0 3 4

3
4 70



.9. Which of ihe following materials' were used in this class? CHECK EACH TYPE i7i1ZD. THEN, FOR EACH TYPE

USED, PLEASE ANSWER ITEMS A-D. \ 6

A. B. .. .
C.

.....
. ". D.

A
or

. -

.

,

Check
Materials
Used

i

b.

How .
Illairly
POP* in
total
were
students
required
to read?

(

.
How satisfied were you
with these materials?

. .

-
How much uy did you have in
the selection, of these materials?

Did You
prepare

, these
mstertals?. Total

kay

Selected
them byt
had to Was ..

verify member of
with a a group
chairperson that
or admin. selected
istrator them

Someor
slse
selected
them

.
Would Definitely
like to intend

Well. change changing
satisfied theM thttn Yes No

E Textboolks
1

41- , 4

Laboratory
2 materials

and work-
books ..

.

111 Collections
3 of

roadiugs . '

18

1 2 9

,

22 '

1 2 3

. v

28

1 2

fl1 02 3

,

.
40

ID ' ? D 3

46

1 2 3

. , . .

52

17,

111
..4.4

2

23

1 02

41' 29

18

0 1
.,-

1

24

2

111

3

.

2
. El 3

.

0 4

4

0 4

N.

E 4

13-1s

1

19-21

30

0 1

42

.

1

48

1

s
84

1

.

60

0 !

.

ea

0 1

0 1 ., 2 2 3

25.27

-

7

35

1 2

41

,
.

-

0 2 0 /

.

En 2 .

3

[1 2 0 3

2 9

I Weference
4-books . .

31-33

111 Journal
,s and/or' magazine

articles .

NewspapersO
.6

O Syllabi
7 and .. ,

Handout
materials

Problem
8 books

Other
9 (please

specify)

I 02.
37-39

47

1 0 2

.

63

1 2

69

lik T 2

.,,

65
P

1 0 2

4

'43-45

.

.

.

0 4

4

1 . il 2 9

49.51

.

, ,

68

El '
fl2 3

.

2 3

55 57

,,

\
,

I
.

.

II 3 0 2
61.63



C. Construction of graphs, diagrams,
chemical type equations, etc. . .. . 0 I 0 2 0 3 28

f. Derivation of a mathematical relationship 0' 02 O3 27

g. Other (please specify): D' . Er 03 20

5
.0/

.

23'

Seldom . Never
used used.

0 2 '03 22

02 D8
02 DS 24

0 2 , 0 3 25

0 2 0 3 28

02 O3 27

. Er 03 20

Somewhat NW
important 11!IIPortant
40

2 0 3
D 2 03
D2 03

0 2 CP,:
D2 1;1 a

02 D3.
02 03

15

16

17

10

21

10

must be shown CP 0 2 , 0 3 25

C. Construction of graphs, diagrams,
chemical type equations, etc. . .. . 0 I 0 2 0 3 28

f. Derivation of a mathematical relationship 0' 02 O3 27

g. Other (please specify): D' . Er 03 20

5
.0/

.

Counted 25%
or more
toward

grade

EP
D
03
03
D3
D 3

D3
03
03
D 3

3 w

D3

4

67

80

89

70

71

72

73

74

75

78

77

78

79

BO

12

13

14

/

11. Examinations quizzes given to students may ask them to demonstrate various abilities. Please indicate the

importance of each of these abilities in the tests you gave in this course. (CHECK ONE BOX FOR EACH ITEM)

Very
important

a. Mastery of a skill 0 1

b. Acquaintance with concepts of the discipline cii
c. Recall of specific information . DI
d. Understanding the significance of certain

works, events, phenomena, and experiments D 1 e,
,s. Ability to synthesize course content . 14. DI
f. Relationship of concepts to student's own values Di

34

g. Other (please spegify): DI.

Somewhat NW
important 11!IIPortant
40

2 0 3
D 2 03
D2 03

0 2 CP,:
D2 1;1 a

02 D3.
02 03

15

16

17

10

21

10

must be shown CP 0 2 , 0 3 25

C. Construction of graphs, diagrams,
chemical type equations, etc. . .. . 0 I 0 2 0 3 28

f. Derivation of a mathematical relationship 0' 02 O3 27

g. Other (please specify): D' . Er 03 20

5
.0/

.

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

) Frequently
used

a. Multiple response (including multiple
.

choice and true/false) . 0 /
. b. Completion EP

c. Essay DI
. d. Solution of mathematical type problems 4,

where the work must be shown CP

C. Construction of graphs, diagrams,
chemical type equations, etc. . .. . 0 I

f. Derivation of a mathematical relationship 0'
g. Other (please specify): D'

5
.0/

Seldom .
. used

Never
used

0 2 '03 22

02 D8 23'

02 DS 24

0 2 , 0 3 25

0 2 0 3 28

02 O3 27

. Er 03 20

.



13. What grading practice did you employ'ht this class? ABCDF) 1

29

ABCD/No credit 02
ABC/No credit 03
Pass/Fail 04-
Pass/No credit 06
No grades Issued . 0°
Other LP-

(please specify)

14 for each of the fol owing out-of-class activities, please indicate if attendance was required,
recommended or n ither.

a. On-camp s educational type films .

b. Other filn s

c. FlSid tripg to industrial plants, research
. laboratories

d. TeliNision programs .

'e. Museums/exhibits/zoos/arboretums

Attendance Attendance Neither
required for recommended but required nor
course credit not required recommended

5.

'f. Volunteer service on an environmental project, .

g. Outside lecture%

Field tripsio naturalsformation or
ecologicy'area

yolunk.fer sgrvice on education/
community project \

Tutdling

l. Otheitplea.se sOcip): ^

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

b. IF YES: Which other disciplines were involved?

0' 02 .

0 1 0 2

1

Dl 0 2
0 2

01 0 2

01 0 2

0' El 2

1:13

03

03

02 0 3

0 2 El 3
0 2

3

Yes Di
No D 2

30

31.

32

33

.34

35

36

37

30

39

40

41

(Please specify)

16, Wer instructors from other disciplines involved ...

in course planning?

. in team teaching?

in offering guesf lectur

11
6

YES NO

1:1 0'
Dl 02
El' 02

42
43.



r 1

' 17a. Which of those types of assistance were available to You last term? CHECK AS MANI; AS APPLY.

b. Which did you utillu? CHECK AS MANY AS APPLY.

.1

4

I.
4 Assistance was

available to me
in the following

areas

a. Clerical help 17- Di

b.

Utilized
48. 1

S.

t., Test-scoring facilities 0 2 02
c. Tutors .. 1:13 03
d. Readers D 4 4

e. Paraprofessiqnal aides/instructional assistants 05 0
f. Media production,facilities/assistance .08 0°.
g. Library/bibliographical assistance 07 07
h. Laboratory assistants D 08
i.. Other (please specify) 0°

11

18. Although this course may have been yery effective, what would it take to have made it better?,
CHECK AS MANY AS APPLY.

a.

b.

C.

d.

C.

.f.

g.

h. Availability o

More freedbm to rhoose materials . r.

More interaction with colleagues or administrators

Less interference from colleagues or adrninistrators

Larger class (more stlidents)

Smaller class
,

More reader/paraprofessional aides .. . .
More clerical as stance

more media or instructional materials

i. Stricter prerequisites for admission to class

j. Feweror no prerequisites for admission to class

k. Changed cburse description
4

, :41

I. Instructor 'release ape to develop courseond/

4

O°
0°
07
0°
0°
01
0 2

Ao.

49

so

or material i-j3 I-4

m. Differe goals and objectives

n. 'Profes onal development opportunities for instructors
,

o. Better laboratory facilities

p. Students ben& prepared to handle course requirements

q. Other (please specify)

1

"...___i

\
0 4

05
06
07
0°

..,

7
4



'

Now, Just a feW questloes about you ...

19. illoW many years have you taught in any a. Less than bpe year 1

51

' two-year college? b. .1-2 years . .. El 2

c. 3-4 yeln-s 3

ct. 5-10 years 4

e. 11-20 years

f. Over 20 years. . 06

20. At this.college are you considered to be a: a. FuH-time faculty member .
. b. Part-time flic:tilty member

c. Department or division chairperson

d. Administrator

e. Other (please specify):

21a. Are you currently employed in a research or industrlalposition directly related,
to the discipline ok this course?

b. IF YES: For how many years?'

01 62.

0 2

n 3
0 4

El 6

Yes I

No LI 2

e. If previously you had been employed in a related industry or research organization, please indicate the

number of.years.

22. What is the highest degree you presently.hbld? a. Bachelpe;

b. Master:s .

c. Do6orate

LI

63

54/55

56?57

1 se

a 2

D 3

IMPORTANT INSTRUCTIONS

Thank you for taking the time to complete-this syrvey. Please Sial the completed questionnaire in the enVelope
which is addr'essed to the project facilitator on your campus and return it to that person: After coHecting the forms

from all participants, the facilitator will forward the sealed envelopes to the Center.

l

We appreciate your prompt attention and participation in this important survey for the National .&ience'Fdundation.

Arthur M. Cohen
Principal Investigator

UNIVIASin CALIPORMA

IERIcT (Ix titINCIIMISE Fon

\ M Col,I,EGUS
96 POWE1.1. 1,11111 %HY limmING

LOg ANGELES, CAJ.WORNIA 90024
CE 36

Jut. 2 5 1980

8

Florence B. Drawer
Research Dhector
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