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CPREFACE o v
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, 1ntegrated '
natural. sciences, mathematics, physics, psycho]ogy, ‘and sociology.,

Except for.the monographhdealing with engineering’transfer prograps, edch “

was written by staff associates of the Center'for the Stugy of Community
Colleges dhder a grant'from the Nationa] Science Foundation (#SED 7Z-r
18477)

| In addition to the primary author of this monograph ‘several. peop]e :
were involved in its execution. Andrew’ Hill and William Mooney were '

" instrumertal in deve]oping some, of the procedures used in gathering the
data. Others involved in éabu]ating information were Miriam Beckwith,

Jennifer Clark, witliam ohen, Sandra Edwards, Jack Fried]ander, and 2»

Cindy Issacson. R .
Field Research Gzéporation in San Francisco, under the direction of
‘Eleanor Murray, did he computer runs in addition to printing the
instructor sunvey e 1oyed in that portion of the project dea]ing with,
instructional practices. .Bonnie Sanchez of the ERIC Clearinghouse for
Junior Co]]eges“add Janice Newmark, Administrative Coordinator of the
‘Center for the Study of Community Co]feges, prepared the materia]s for
. publication. 4rmen Mathenge was respon51b1e for manuscript typing
Jennifer, 1arﬁéﬁid the fina] compilation of the .various bib]iographies
for ea monograph .
| Flo ence B. Brawer coordinated the Writing activities and edited
.each of the wieces. Arthur_M Cohen was responsib]e_for_overseeing the
entire proJect | | | .
In addition to these peop]e who provided so much input to the final-
"{zation of this product, we wish to "thank. Martin D. Brown of Fresno City
College who reviewed the manuscript and Ray Hannape] and Bill A]dridge of,
the Natighal Science Foundation, who were project monttors.
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SCIENCE EDUCATION IN THO-YEAR COLLEGES o

BIOLOGY
&

Two-year colleges enroll one-third of ail students,in'higherfeducation—i
" more than four millipn péopie ‘According to most recent figures, 40 percent

of'a)1 first-time, full-time students -attend these 1nst1tutipn5 When part-

time students "and students emrolling in the two-year toi]ege concurrently
with or subsequent to their enrolling in a senior institution are .taken

- into account; the number of first- year“stUdents taking tWo:year college
' courses approximates two- thirds of a1l freshmen.

In response to its open -door policy, an extremely’ diverse student popu-
lation attends the community coiieqe, enroTiing in a Wide range of courses

. fand programs (transfer, occupationai, remediai, community service, and.
_terminal degree). .This size and diversity haVe impiications for biological

_"science education, for structurfng the bioiogy curricuium, and for present-
:‘ing biological material to students. - ’

This monograph, as part of a Nationai Science FOUndation (NSF) spon-
sored study of Science Education in America's community, juniér, and tech- -

‘nical colleges, exoiores biological educatien. The study,. conducted by

the Center for.the Study of Community Colleges, was designed to provide a’
comprehensive picture of science curriculum and instruction. A literature
review of the most important studies of two-year co]ieges science education
was conducted to determine what was aiready known about curricuium and in- \

stHﬁction in the sciences. Curricuium data (e.qg., programs, course offerings‘\\\

and 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 sampie of science instructors in the»175 colleges were

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

tion on the science faculty. lThis information ‘Was coi]ected to serve as a
bases for investiqating the developing trends in sc1ence educafion and to -
document the current college effor’ts in various fields of study
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Thi? monograph begins with a 1ook at b1o]ogy curricu1um fol]owed by

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

' 1ected by the Center for the Study of Community Colleges. _Part IV will

d1scuss the significant implications of the literature and data and offer

recommendations -for strengthening b101ogica1 eaucat1on '
. . | | R
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‘. . . o | ) | v PART I . ) x'.‘ .
' ' BIOLOGY CURRICULUM IN TNO YEAR coueses | S

» Severai features distinguish the comprehen51ve community coiiege from
. four-year institutions and any consideration, of curriculum must fake them
/into.account The first. characteristic concerns the multiple missions of
O f_ the two~year college. -Besides programs for students transferring to four-
0 '3; - year coiieges, progrand: are provided for: terminai students interested in
DR general education, for students in occupationai or vocatiomal fields, for |
students requiring remediai woqk to prepare 'to enter transfer or- occupa-

§ ': ~ tional pragrams, and for non- degree students desiring cultyral, recrea-

£ | tiona1 or community interest cqurses | }

"‘ e A second djstinctive characteristic of the community coiiege is the
\ A . "transformation in its student body: For examnie, the number of studenti
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-enro]]ed 1n occupational programs has- increased from 13 percent in 1965 to
.50 percent in 1976 (AACJC 1976) and Lombards. (1978) even: notes that "1t is
~ not unusua] 'to- find co11eges, even entire state systems, where occupatwona]

- enrollments exceed transfer enro]lments “(p. 1). The number of students par- ”

t1c1pat1ng in non- —credit courses or programs has- 1n¢reased over 100 percent = -
in one year (1.5 ‘million in 1975 to 3.2 mi1lion in 1976). The fact that in.
71976 as -many students enrolled in non-credit as credit programs (Lombardi ‘
1978) prov1des evddence of the’ phenomena] changes occurring in community (;}/-.
col]ege programming : _

. Changes in tﬁe composition of the student popu1at1on 1tse4f include
1n¢reases in the number of part-time students 'students ever twenty- five,
women. returndng after extended absence, senfoy citizens, students from
minority groups, and academica]]y "underprepared students {Knoell, 1973)
Traditiona] full-time students entering the community college direct]y from
high school “account for only 20 percent of the enrollments.

A third distinctive characteristic of the community college concerns. .
.the non- traditiona] dourse-taking pattern of its students. The communfty
college curriculum no longer reflects the classical coherent 1ntegrated
planned programs ; students drop Tn and stop out, change majors, and. begin :

programs without finishing them (Cohew, 1979). = e
| These character1st1cs pose dilemmas for the bio]dgy curriculum, Whe |
should the curriculum serve? Should separate introductory courses be |
offered for biology maJors "and non- majors? Should biology courses be
geared toward the transfer institutions or be adjusted for less academ1c- |
_ally prepared students? The 11terature begins to indicate how biology has
addressed these qubstions L ) o :

.  THE LITERATURE

. . ’
B P

The most comprehens1ve look at the b1o]ogical sciences was ‘undertaken
by the Commission on Undergraduate Education in the ‘Biological Sciences '
(CUEBS). CUEBS assembled panels: of leading authorities in biology to, review

) various.aspects of bio]og1ca1 curricula, e.g. the core curriculum, the

-~




1aboratory, and the use of modules. ~The paneis then formuiated recommen-
dations for biologigal education wh1ch they: generaiized from important

. _’1ssues anq trends they had experienced and observed -in selected biology -

programs .- Severai _panels also undertook research endeavors, such as a

. survey of’ health sc1ences programs to determine bioiogy prerequisites

: _(Roos, 1969) o E S . . _
Aithough most reports generated by CUEBS Bn curricuium and instruction

,', inciuded .two-year institutions, one. pane1 was convened for the express pur- °

pose of looking at biology in the two- -year college (Hertig, 1969). The .
. report of this panei provides a good: foundation for an examination of what
-_has happened to biology in the last ten years. - The panei intended - to- be
prescriptive, rather thanfdescriptive' S0 while it provides a framework forf
'understanding the data in our study, it does not prov1de descriptive data .
as a basis of comparison. : : ' .
While no study has examined bioiogy in the context of the genera1 two—_'
year c§\+dbe science curriculum, research has been undertaken to desciibe
various aspects of biology curriculum (e g., Kormondy, Kastrinos, & Sanders, .
 1974; Schechter, 1970;7Thornton, 1960, 1966, 1972; whitaker, 1968). " Major |
sources of information on biological sciences education are The American )
Bidlogy Teacher, Bioscience, and The Journal of Coiiege Science Teaching
. Bioscience -untid 1971 had a section devoted to education, mainiy reporting
CUEBS activities _The.Journal of College Science Teaching's "How I Do It" ¢
section provid criptions of innovative teaching approaches Two year \\
coiieges do not, however have their own, biology education forum

»

About_the Curriculum ' 7

" The .14terature reflects both the 1nterest ‘and changes 1n bioiogy cyr- .
riculum, which, appear- toiuave reached ‘their peak in the 1ate -1960s with the |
existence of the Commission on~Undergraduate Education in Biological Sc1- _
ences (CUEBS). Descriptive studies of biology offerings have been undertaken
on a state Jevel (Condell, 1965 Coston, 1969; Kright, 1973; Schechter, 1970;
Niiiiams, 1971), on a regional level (Loftin, 1968), and on a natiqnai Tevel
I(NSF 1969 Thornton, 1960 1966, 1972). _Studies focusinhg on the introductory

o -
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. _coursee(Anderegg & Keller, 1968; Kormondy, Kastrings, & Sanders,'197Q;- .
' “'MOOre; 1965) primariiy'consider'sampies of Youk-year cotieges making them
© less refiective of two-year colleges” distinctive character S,
) Bioiogica] sciences accounted for 14 percent of two-year coiiege sci-
' ._ence courses in a National S nce Foundation (NSF) study of science faculty
: conducted during the 1966-1967 academic year‘with biology ranking second
_behind mathematics in number\oﬂ offerings (Nsht 1969). Since the NSF study
focused onf faculty, it provided oniy 11m1ted information on the curricuium
No more recent data updates the NSF figures to indicate the trends in bio-
1ogica1 course deveiopment over the last ten years. :
Cox and Dayis (1972), in a CUEBS pubiication entitied The Context of -
fBioioggcai Education, raise the consciousness of their fellow biologists -
concerning the infiexibiiity of the traditional biology curricuium They
'--indicate ‘that the education of a diverse student popuiation in the two-year
college is adversely affected by sthe rigidity of a linear curriculum. ' In
Loftin's (1968) survey‘of ‘administrators and instructors from 83 community -
colleges in the North Centrai Association, coiiege personnel recommended .
- that 1ife sciente'requirements should vary according to the student s cur-

ricuium _
" The most important curricular issues center around the various student

groups served by the biology Xurricylum. Therefore,'after considering some
generai curr1cu1ar concerns--e.g., the core curricuium, course content,
‘the introductory course,' and: prerequisites--the 1iterature review - nﬁ]i treat
'edth=student group Served by bioiogy . e ' R
- The Core Curricula . _
The introduction ‘of the core curriculum concept was stimuiated by~the
" sharp increase in biological information following World war II (Cox & Davis,
1972). Core courses, as a basts for later specializations, allow students
" to-acquire necessary skills and competencies without a commitment to a major
or a specialty (Klopfenstein, 1973). Duggins (1971) defines core curricuium
“as: "a sequence of courses common to a number of reiated career programs .
that have been instituted for the purpose of making it possibie for a student




S ke to move from-one level or career to another w1th a m1n1mum of Tost time and
without hav1ng to duplicate related courses" (p. 2). . " :
The bio]ogy 11terature dea11ng with health- re1ated occypational pro-
B -grams most frequent]y discusses the jssue-of a core curr1cu1um (see p.11
~ of this monograph). In their study ‘of college$ with enrellments above |
. 47000 students Anderegg and Keller (1968) found 48 percent of their samp]e
*  had core programs, listing a definite course sequence for a bio]ogy major.
- Most 'of the departments surveyed c1a1med to offer a core, but did, riot have
_specific Tistings. '

~+ . The CUEBS Report The Content of Core Curricula in Bdo1ogx,supports the :"

use of the core concept - for biology major curricula. Coston (1969), survey-.
1ng b1o1ogy instructgrs in Texas™ co11eges, found they preferred a uniform a _
_core curriculum for lower division students The~CUEBS pane1 _which based -~

- )

- its. recommendations on observations of a sample of: four four-year co11eges, S

| '\_ suggests that ths core take the form of a ,fixed sequence extended over a |
-minimum of two years\and ihclude courses in mathematics and the phys1ca1 '
) sciences which complement the bio]ogy component. This recommendation does
“ not make provisions for the flexibility .that Duggins' (1971) def1n1t1on im-
~p11es, and thus, makes it 1ess applicable to the partfcu1ar character1st1cs
" of the two-year college. - " . s ”'\

A d
.

\

" Course Content o . -
} :‘»  Another result Q? the 1ncrease 1n bio]og1ca1 knowledge that ‘manifested
" {tself after World War 11 was a- change in the emphasis of the content of ;
- bio1ogica1 courses. ’ The new biological information was at the molecular-
and celluldr level and, thus, course emphasis moved to an organizationa]
1eve1 approach *and away from the traditiona1 morpho]ogy, taxonomy, and
phy1 genetics (Cox.& Davis, 1972 CUEBS 1972; Moore, 1965). Anderegg and
KetTer (1968) noted that this organizat1ona1 ‘level approach extended to
. b tany and zoology, as well as the biology ‘coursies they surveyed. -,
‘Some writers express concern over the basis on which curr1cu1ar dec1~
§1ons, concerning both content and structure, are made (Cox & Davis, 1972
| Moore: 1965; UNESCO' ]977) Personal opinions of faculty seem to prevai]
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UNE?CO 1977) Cox and Davis (1972) write that dec151ons are mader"aimost -

in_total absence of ‘information aiout . . . entering Students, or about what -
“happens - to students after they Teave a department" (p. 27). Community sur--~'

véys are not_ co Yucted 'as a matter of policy (Mason,’.1971).
- Currentiy ‘he American Institute of Biological Sciences (AIBS) is’ con- ™
__sidering d proposa1 to dea1 pith the lack- of interaction’ between§b101001sts
' and heaith educators in adequately meeting the biology needs of students
in hea]th -related occupations (Brown, 1979). The AIBS proposal, which
includes action programs to 1mprove the bioiogicai instruction‘in allied
health programs, serves as an examp]e of an approach to more rationa1
_dec151on-making about course content and curricular structure.

".The Introducto;y Course - . e

. One maJor issue with reSpect to introductory ‘biology offerings is.

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

‘dents The CUEBS panel on L1bera1 Education, recommending a 51ng1e course

~ for majors and non- majors, cited three reasons for the recommendation

“_'(1) wheri separate courses exist ‘side-by-side, non-major courses often be-

- come a watered down version of the course for majbrs,_(Z) shou1d a non- -,

| major student become interested in biolagy, 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 studibs that
.assessed the number of colleges that offered one coursg found one introdUc- .
tory course in approx1mate]y one-third of the surveyed institutions
(Kormondy, Kastrinos & Sanders, 1974; Schechter, 1970) .- -

The CUEBS panel on- the Two- -Year Coiiege did not define its position o
on whether a coiiege should’ have. separate introductory, offerings for maJors
and non- maJors Instead the panel suggested that each 1nstitution shouid
‘make ‘this dec151on taking into 1on31deration 1oca1 conditions, needs,vviews,
and capabilities (Hertigy 1969). .

" Along with the changing emphasis in course content already reported,
the type of first course usually offered has tended away from botany and
zoology and -towards more bioiogy offerings. This movement is con51stent
with Loftin S (1968) report that resporidents to his survey of community

&




, coiiege personnei thou%ﬁt that a year of integrated bioiogy princ1p1es
" was more. appropriate than generai zooiogy or .botany. Thus, botany and -

‘*zooiogy are’perceived as more’speciaiized courses. ST G
3 . v .
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Prereguisites T
The infiuence of high school bioiogy tnaining on coiiege biology

1969; Moore, 1965 Tamir, 19%9 “'CoTiege biology achievement appears ‘to"
'_be related’ to high school. biology achievement (Tamir, 1969), but the in-’

.;;/G“rnjcuium has beén the subject of sdme discussion (Benriett, 19755 Carter,

. " fluence of the\Secondary School Bio]ogicai Sc1ence Curricuium Study (BSCS)

approach on student' S college achievement has npt been: fuiiy determined .
' (Bennett, 1975 Tamir, 1969). Carter £J969) maintains that. BSCS was not
| designed to prepare students for- coiiege, althodgh e notes that the pro-
cess approach of BSCS wiii resqu in students’ expecting participation, .
~ rather than passivity, in coiiege biology~ Ihis factor may. be one influ-
ence on Moore' s 91965 conciusion that'college bioiogy instructors will
need to make changes as more and more/students enter coiiege with a BSQS
background. o ” " ’ . . §
Bepnett (1975) noted that high schooT chemistry did produce greater .
< gtudent’ achievement Jdn high school biology,,. and Kormondy, Kastrinos, and

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

Introductory biology generally serves as a prerequisite for any further.
;peciaiized biology undertaking (Kormondy, Kastrinos & - Sanders, 1974,
Schechter, 1970). - Non-major‘courses, as expected, tend to demand fewer :
prerequisites (Schechter, 1970). . '
| . Roos (1969) looked at biology as 3}prerequisite for health- related
programs. Doctoral-level professionai schools expect less preparation at
the, moiécuiar 1eve1 and baccalaureate- level schools require a broad general
ackground'with no particular emphdsis. Roos's study raises the issue of
articulation between two- and four-year coiieges .« The CUEBS panel on the
two-year coiiege recommended that, since articulation probiems are specific
to particuiar'insihtutions they be handled on a local level. Communication

betWeen two— and four-year coiiege bioiogists the panel maintains, shouid -

’
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' - be in terms of contént eiements rather than course titles or generai course

S “outlines {Hertig, 1969) o - N N
e ‘ o \ - . ..\
N The Bioiogy Major e : . —~— \\ '
"\' L The CUEBS pane] on core curricuia recgﬁmended a structured two-year

core for bioiogy majors, as mentioned previousiy The CUEBS panel on the
\two—year coiiegerconcurs with the necessity for bioiogy majors to comp]ete

‘,. 9hemistry physdcs, and, mathematics before transferring "This recommepdaég

o ' ‘tion preciudes\the two-year coiiege from néeding biology qfferings beyond

~the introductory Tevel, Mést of the diyision heads in echterls (1970)

“ - study of Caiiforniz;fommunity co]ieqe biology programs agree with this recom-

-5‘ i nendation The emphasis on the cOgnate requirements is meeting the expecta-.
tions of biology graduate sehools (Cox & Davis, '1972) and underscores the
fact that in designing curricuia ‘for bioiogy .majors who wish to trahsfer,

two—year colleges resemble the four-year college. A .

' © . .., The NSF study of two-year college facuity reports that in academic |
year 1966-1967, 92 percent of the bioiogicai science courses were transfer..

With the cUrrent data that only 20 percent of two-year college students are .

g transfer students, the emphasis toward transfer curricuia in biology has
undoubtediy ‘diminished, and, indeed may hard1y be reievant N . '
The Nonbioiogy MaJor N

. The CUEBS panel on Biology for the Non- majo (1968) reports an estimate

2 that "seven out of eight studentJ in intrdductory biology courses across the
country are taLing a tourse designed for the one out. of” eight who will take
a second biolody course" - (p. 2). While the biology major views introductory
- biology as a foundation for a specific course of study, the non-major stu-
dent takes biology to satisfy general education needs. The problem then
becomes to depign a stimulating bioiogy offer1ng for non-majors that will ' ,
~ spark their’ interest through 'i ts reievancy to the student. : '

- Calandra (1972) proposes a curricu]um of very short one-crédit courses'

“on.subjects relevant to the student to avoid "time- -consyming; specialized S

. irreievancies for which they (non- science majors) had minima1 aptitudes




‘and training" (p '36). The- CUEBS panei on Biology for the Non—major (1968) E
, conducted a survey that eiicited severai suggestions about, the content of a.f
hon- major course it shouid focus on human biology, adopt an in- depth
rather than “abroad- based approach and integrate,that bioiogy course con-
tent with its historicai and philosophical impiications. Studies show that
“non-major courses do cover a large range of subJects, including "topical”
" (e 9., Jenetics, ecology, microbioiogy) and "reievant" subjects (e. 9.,
druds man and environment) (Kormandy, Kastrinos & Sanders, 19747.
One specific non- -science major group of students that biology curric-'
uium pianners need to consider are education majors (Cornish, 1970).
. Andereg and Keller (1968) found a deciining trend in teacher training with o
| ,schooie with large enroiiments They also noted’that botany departments,
~along with their service :to 1ibera1 arts divigions, c consider training ele-
-,mentary and secondary teachers a priority. :

',Ai]ied Health StudentS'

Reflecting the increased emphasis on occupational programming, aiiied
health programs have' recent]y assumed a prominent place in two-year coi]ege : N
_ curricuia (Dubay, 1977). It is no surprise, then, that curricuium concerns
| center around the course’ relevance to the labor market or service needsxl
.(Appei ‘et al.,” 1977; Gordon, 1975). 1n view of this occupational. trend

the CUEBS panel on the two-year collége recommended that two-year bioiogists
~and1“speciaiists in b®ology-based occupationa1 programs should identify

gro ps of biology- occupationai programs and should construct appropriate
content blocks" (Hertig, 1969, p. 15). ’

;; For the associate degree allied health occupational programs usually
require a combination of general educatian, specialized occupational courses,
and courses that are Supportive or related to ‘the specific occupation. *The
latter group of courses includes biology. .The, distribution of units among
the different types of - requirements varies by program. For example, 16
nursing associate degree programs studied by Anderson. (1966) ranged. in

| their physicai and bioiogicai science requirement from nine to 13 credit

\

-

- hours. ‘ S e




: discipiinary "Introduction to Life Sciences. A\

heaith ‘progams, (AAJC 1970 .Duggins, 1971; Klopfenstein, 1973). One '
feature of core ‘programs, .as exemplified by a core- -cluster program at
Keﬂiogg‘Community College, is to provide students with an opportunity to
enroii in heaith related subjects for exploratory purposes without commit-
ment to a specific curriculum. Since ‘the courses are applicable to severa1
curricula, once the students opt: for particuiar programs they do not risk

Th CO{% curricuium concept has been wideiy 1mptemented in aiiied

- loss of time or money through course“repetition (Duggins, 1971 Cox & Davis,

1972) - . . .
Aithough a core curricuium of subjects reiated to the heaith 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 curiiculum composed of programmed components can also accommodate :

-academicaiiy*deficient_students who may requ\;e different amounts of time

to masterﬁsubject matter (Dugginsy 1971). Anbther approach to assist nursing
students with science deficiencies, described by Zubiari (1973), is an inter-

. , P4
Remediai Biology - ' f B '

14

The Titerature points to the need to remedy science deficiencies of

.' students embarking on allied health careers. Progranned core courses

(Duggins, 1971) and interdisciplinary offerings (Zubiari, 1973) provide < v

_ ‘two approaches to remediation. Berry, Gillet and ®idato (1976) describe '
. a remedial bioiogy course for urban students who fail traditional examina-
' tions based on the Biological Science Cdrricu]um Study (BSCS) approach for
o secondary school students. Berry et dl. select non- t?aditionai bioioQicai
. topics to study from a conceptual or process focus de- emphasizing vocabulary".

The courpe is offered at an 8th-10th grade reading Tevel and -devotes three
hours per week to experienced-based 1earn1ng Aithough a few remedial

“programs described ‘in the 1iterature include a science component (Beitler,
- 1976; Tuosto & Beitjer, 1975), most concentrate on basic reading, writing,

and mathematics skills.. ‘ .
| | 12,




.~ reported by. Edwards' (1979). . o

‘ Sample

' N : .-1' .

Related Biological. Topics . ." S ’ “{/ . N
‘Pratt (1971) described the state of environmenta] science in the two-

year college both in-its role in genera1 aducation and as part of environ-

mental techno]dgy programs He provided dhe most comprehensive treatment

of this aread to date. The environmental education movement spawned other S ’
. two-year co]lege courses, such as urban ecology (Berry, 1974, 197%), offer- 2
_ings for allied health students (Gratz, 1969), and. community programs TR

(Valdes, 1974). Data on*environmenta] science in the two-year col]ege are

Al

Further discuSSion of ecology and environmental science has not been

" pestricted to the two-year college. Mangum and Mertens (1971) surveyed

‘general ecology courses. CUEBS also published Environmenta] Education

" Academia's Response (Aldrich & Kormondy. 1972). Several pub]ications

reported a- variety of programs, courses, seminars, symposia, institutes?
and cepters, all responding to.the mandate of -the Environmental Education.
Act of 1970: CUEBS News, March, 1970 the February, 1975 issue of

The_American Biplogy Teacher; and publications of the ERIC Center for

e
Science, Mathematics, and Environmental Education (see HcCabe, 1977,
Schoenfe]d ) Disinger,, 1978) S '

~ Marine biology (DeAnza College, 19?4 Philp, 19]8. Teel et al., 1966)

_and genetics (Straney & Mertens, 1970) are specialized areas of bio]ogy

that have received treatment in the Titeraturet Nutrition can appear in the
curriculum as part of aiiied hea]th programs, but often constitutes part of
the home economics curricu]um o : .

.~

METHOD FOR' THE CURRICULUM STUDY *
. | / '

The first step in stqdying the curriculum in two-year colleges was to’
assemble a representative sample of colleges. The technique used in this
study produced a batanced sample of 175 two-year coiieges (see" Appendix A
for a list of participating colleges ). An earlier study conducted for the
National Endowment for the Humanitizs by the Center for the Study of Com-

. munity Coiieges had already assembi d a sampie of colleges (baianéed by S
*For a comp]ete methodoiogy of this study, see Hil] ‘and Mooney, 1979
(Eo%‘/ 235) : | oA ‘ |
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-4 b . e
co]iege controi, region, and size). Using this sample as the initial '
group, the presidents of these colleges were also invited to partiCipate

Y “ in the Nationai Science Foundation funded study% Acceptances were received

| from 14¢ of .the 178 colleges. v

| At this point a matrix was drawn With ceiis representing nine coiiege |
size categories for each of 'six- regions of the country. Using the 1977 , _
Community, Junior and Technical Coiiege Directory (AACJC;' 1977) the ideal = .
breakdown for’ a 175- -college sampie was calculated. The remaining 31 coiieges ' |
were selected by arraying all coiieges in the under—represented ceiis and .
' randomly selecting the possibie partiCipants The following table’ shows how .
| ciosi ‘our sample is to the percentage of the nation S two-year coiiege '

v\

population. ,
- S - Table 1 | .
ﬁ ' : ‘ | Percentage Breakdown of 175- coiiege Samplg Compared ‘to -
' - National Percentages by Size, Region and Control
, - . - " 0"
N . " size by‘Enroiiment i ; _ :

« 45 ebd- 100~ 1:500- 2,500- 5,000- 7,500- 10,000~ 15,000
499 999 1,499 2,899 4,999 7,499 9,999 14,999 plus

. . ' ‘ - |
" National % 1% 18 - .13 17 17 g8 - 5 5 L, 4
. L L | N | L
Sample 13,16 13 17 9 9 5 __ 6 b
. ' . .u’ e v. 'Region o ‘. o ‘
‘ ' ' ~ North- Midd]e | Mid- . -Mountain S
) - east States - South . west ° Plains. West
Nationai ¢ 7 - 13 . % 2 o0 17
Sample 6 . 12 3N 22 SRS IR [
',Ifa | Type’ of Control o ~"f“/ ,
" Pub1{c S Private )
. National % . . ' 84 S 6 ‘

. Sample " 84

g 04




. | Co]lege cata]ogs and class schedu]es for the 1977 78 academic year were
. ‘ obtained from each of the 175 participating co]ieges The curriculum phase
3 ." , of the project uti]ized a unique system for ana]yzingg c1ass1fying and ye- - w-
porting the course offerings The Course C]assification System for the

, .+~ Sciences (CCSS) in Two Year Col]eges .was developed specifically for this
project to deal with sciefice courses in terms of both unique features of
‘ the two+year colteges and the traditional science diséf??ines'\' . B
~* The general sgructure of this system and the procedure for c]assifying * i
a course are briefly describeg here as a preface to the detailed description \'
B of theocategories within biologica] sciences. Based ‘upon the. catalog course
¥  description, .each sc1ence course listed in the cata]og was placed into one of -
six major curriculum areas: " Agriculture, Biological Sciences, Engineering
| Sciences and Techno]ogies, Mathematics and Computer Sciences, Physical S i-
_ences, Social and Behavioral ‘Sciences. These. areas were chosen because’ ey !
close]y flect the instructional administrative organization of two-year ':
. colleges well as the organization of national and internati na] science
' agenpies, uch as the National Science Foundation B < !i o
The second level of classifqcation was executed primarily by the major "gif})
i | subject field disciplines within the broad area. Courses were 1nc1uded withi
_J‘ o -this classification. scheme based on . their contgnt and.intended audieénce (e.g.,
‘ major field, degree obJective) The bioiogy category consisted -of the fo]ipw—
ing subject categories S : . A
Voo ‘Biology - Introduction = , I T,
A Biology: - "Advanced - - : ¥
\ | Botany . _ _ . Coy
ZooTogy : , , ’ a’ ..
Human Biology . : t :
Microbidiogy " oy
Entomodogy ‘ .
Ecology and Environmental : : ‘
, _ Related Topics . \ A - \
| (Appendix 'B. contains more detai]ed descriptions of - each dﬂassification ). ) ‘
' Independent study courses and cpurses not carrying coilegi credit were " A
omitted from~this study. \ '
. *See Hi]i and Mooney, 1979, for compiete CCSS description ' .
‘\ 15
- | | _ e o
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After a11 ‘the sc1ence courses were. c1ass1f1ed c1ass schedu]es for the
1977-1978 academ1c year were inspected, and the number of sect1ons offered
(day, eVen1ng, and weekend credit courses) for each term were determined.

\ Prerequ1s1te requi rements and 1nstruct1ona1 mode (e.q., 1ecture,.1ecture-
1aboratory) .were” also ascerta1ned from the catalogs, ‘

Y - . -

'/ -
.+ RESULTS OF THE CURRICULUM STUDY
e toa .

- B1o]ogy Course Offerings 9 L Lo
B1o1ogica1 science courses account for 13 percent of the tota1\sc1ence
curr1cu1um in the 1977- 1978 academic year, compared to .14 percent of sc1ence
courses repored in the National Science Foundation study (1969) conducted in |

the 1966- 1967 academ1c year. Ten years ago. biology was the second- largest .

science area next to mathematics, in our study b1010éy rahks third behind '

. mathematics and engineer1ng (see Table 2). Human b1o1ogy accounts for o~
\uos percent of the bio]og1ca1 s¢ience courses. Introductory biology is the:
" next 1argest artg, fo]]owed by mjcrobiology and then zoo]ogy (see TabTe 3)

This: f1nding represents a re1at1$i change in emphasis among the bio]ogy

spec1a1t1es . Table 4 compares. commun1ty college offerings 'in the various*

‘biological, sc1ences during the per1od Wetween 1960 and 1978.

A.shift in emphasis away from zoology and botany has occurred w1th a C
shift towards more- co11eges offer1ng genera] biology, anatomy and phys1o1-
ogy, and m1crob1dqogy Co]]eges offer1ng bacter1o]ogy .have decreased

markedly. ‘Ihe increase in-anatomy and physiology reflects the growth of
occupational programs that has occurred in the two-year co]]ege, since- th1s
aspect of biology predominates in N allied health programs.t The, movement away -
from zoolegy and botany and’ towagds:biology and.m1crob1o1ogy may be a re-
"flection of ‘the change\from an emphas#S on morpho1ogy, taxonomy » and phy]o- o
' genetics to an organizational level approach (Cox & Dav{s, 1972) although .
the content of botany and zdo]ogy 4n the Anderegg: and Ke]]er study (1968)
. did not differ sign1f1cant1y from biology offer1ngs

A
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o | ) ~ Table 2 ; ' '
') " science Instruction in the Two-Year'Colleges, 1977-78 Academic ‘Year
» . -L ‘l s - . , _. .
) Percent of\ Percent of , - Percent ~,. Percgent of Total
l (io leges . Colleges of Total | Sciengﬁ
. . en Listing This  Listing'This  Sctence " Sectidns Listed’on
4 Type of Course . g Type Course‘, * Type Course Courses Listed:  Schedule .
‘ ‘ - _‘ in Catalog . ;25‘%%%% on Schedula ) octyre ‘Lahoratory
_ SR U . (n=175) (n=175) " (n=15,084)  (n=49,275)"(#=16,550)
. - - " \ T Sy 4\)
Agricu]ture and Natural . S e L
- Resources - 67 . 6 6- 3 6
Bio]ogy i 100 100 13 h / 3
Englneemng N 87 ~ 86 - 20 n,/ 30
Mathematics and Computer ' ' ,
Sciences 99 99 v 22 33
Chemistry | 197 97 8 5 17
Earth and Space 84 STy - } 4 4
Physics . - . 91 - 89 .6 3 10
InterdiscipHnary NatUral) R : ’ ] :
Sciences 93 89 4 3
Anthropology and Interd1scip11nary o .. .
"~ Socdal Sgiences 19 67 3 3
' Psychology . 100 99 6 T2 ' -
- Sociology ;. 7100 100 . v}» s 8
" Economics - / - 99 99. o d 6
. 1 / : [ - - - hJ ‘ -
2‘1 . | o A .
f 4 » ‘ a

: .
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. v c? ., N
e o I Table 3 h — f. o . --_4-" -
I : Biology in the Two-Year Co]]eges,.1977 .78 Academic Yearw | o
\ ' \
" ~ Percentrof Percent-of " Percent .- Percent-of Tothl
_Cgl]eges CoTleges of Total . giolggy ) .
. . Listing This Listing This  .Biology _ ‘Sectiong Listed on -
Type of Cpurse, ~ Type Course ~ Type Course - Courses Listed  ‘Schedule ] ‘!.Ii
. T o in Cataﬁog_. | ;ghglﬁﬁz - on Schedule Leeture  Laborator
- o v . (n=178) - n=175)" . ® {n=1,955) = .(n=5,189) (n=5,524)" ~
: | { . 'Introdqé;EYy' “", ’ : N 93 Y 90 18 "  3% a0 - . "
» . MAdvanced < . 7 o 25 . 3 £ TR
| sotany . - T2 Y A P
oology . N . T3 . 64 e, 1 8
. Human Bﬁo]ogy : Q; . 9% .91 L 35' ' 31 - 3]
m' o, . , ) N " ’ ) . 3 -
) Microbio]ogy o C 87 79 Y I 9 10
~ Entomology X I . 1 - 8 v | I (1) (1)
Ecology & Environmntu S T s - B \. . 6 -
Related Topics - .. &6 - S, 4 o R A ,‘ ..6 SN G VR

" Notes. T. 175 col]eges (100% of sample) 1ist one dr more biology courses in the cof1ege“CAta1bgA

2. 175 colleges’ (100% of samp]e) 11$t one or more. bio]ogy courses 1n schedu]es of; o
) classés. SN , A . . - '

I

» " ' . _ ' 2 .
~See Appendjx C for more detgiled-information on each biology fietd. = - S i ' v
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| | . . | _ ) !
R 4 " .' ; A'. . | .. | ] . . . . .’ Ta.b]e 4 .' . ‘ | |
« . Percentage of Two-Year Colleges Offering Biological Sciences
S as Reported in Studies from 196Q-1978 - =~ o
' T . N l |1 ‘ - . .'
! * R : ‘ Anatomy- Bacteri-|-Micro-
i Studies JZoology | ‘Botany | Biology Physiology- ology biology =~
" Thornton, 1960. | ‘100 ‘| '93.3 |. 83.3 " 700 | s0 33.3. -
AQ.N:3 . o ) » A : ., | . ‘ L ) i ]
- oo Thornton, 1966 .| = 100 83.3,1 " 90 . 90 . 26.7. | 73.3-;
hezo o T y | , '
. Ce L » : . . R ) ' . ’
' . A‘ o . - . . -" L . A
. ~ Schechter, 1970 | 82.5 87.5 | -98.8 96. 3 35 - 72.5
| N=80 N | . : -
Thornton; 1972 | 90 | 77.5 100 .| 925 - 20 85
N=40 - : ' .9 S , . . )
t *
Center for the ) D : -y ] e |
Study of - A L : -
. Community 73~ | .72.0 - 94 - 96 .9 77
| Colleges, , N o . v
o © 1977-1978 S e :
S N=175 ' S -
- .. A . ; _ : .
- Note alP the studies are national samples, except Schechter (1970)
. wh};ﬁpigg}gdes all California public community colleges. .
.. a ,‘“ -~ . | o ; ¢
N\ |
- ". \[ A A..
| A
. I
| - 19.
W.l ) -
, 20 ¥
. Tk




—

~

_and'ecoiogy courses (81%) (see Appendix C )

-«

. d . -
&/ . . -

Nhich Students«81010917Courses Are Intended For
' Sc1ence majors “still represent the largest intended audience for.bio=
logy: courses (44%), but.more than one quarter: (27%) -of the Courses are

. desigged for occupationa] students (see Table 5) Over one-half (59%) of

- human \biology courses are speciftcally designated for occupa ional’, ailied
health, and/or presprofessional students. More than-one-thir (36%) of
the m1crobiology courses are-also designed for these special grgups '\;
Agriculture, hortlculture, or farm’ management students .are the target
groups for 36 percent of the'entomology courses. As expected non- science )
majors are served primardly by introductory COU¥Ses (35%) and environmental

o @
o Table 5 |
b Biology Courses‘ﬂy Students .for Whom Courses were Intended S
Txpe of Student :&‘ - | | PErcentage of course offerings i
| Non-science majors- ) k | _;, " ‘4f j o c: % |
0ccupationa1 s;udents - ! \"' | ,‘ | _5?71 ’
Science majors°f‘/._ N :.\i o ";_' - | a4
0ccupationa1 students or _f.f . - '_\\ , \
non-science maJors ' a ' 2
dlA]l-students\ . '.: E o~ : 5 v )
N ; _ _..\\\-“ . : — :

. These findings i]]ustrate a change from the NSF study in 1966- 1967, .
Juhich found that 92 percent of the bio]ogica] science offer1ngs~were de-’ﬁr)é
signed for transfer students (NSF 1969) They ref1ect an acknowledgemen

" by biology curriculum\pianners of the student diversity in the two-year

college. L o
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f‘PrerequiSites and- Course Sequenoes T - o . e,
Thirty-six percent of the 1ntroductory bioiogy courseSIin our sample , °
. _ require a prerequisite (see Table 6). This percentage can-be attributed fo -
" fjintroductory biology sequences. Nearly half (48. 5%) of the introductory
. biology offerinqs are part of a sequence, most of mhich must be taken in a
. ' spec1fic order; 42 percent of the 9Introductory courses for non- majors “were
PN ” _part of a sequence. This expianation indicates that only 10 peggent of the
' introductory tourses actually have prerequis1tes - Kormondy , Kastrinos,
and -Sanders (1974) report that 3 percent of the four-year colleges: in
' their sample had prerequisites which are 1arge1y chemistry prerequisites .
,pSihce the Kormondy et al. study consists of four-year colleges, it appears
_ that introductory courses n our two-year sample may be less demanding of
©° . .prerequisites. ‘The role of course sequences (42.8 percent.of the courses)
_also inflates the percentage of human bioiogy'courses which frequentiy
re introductory courses in allied heaith programs. that carry prerequisites \
The area of related topics, which inciudes mainly nutrition and pharma-
cology courses, also has a smaif number of prerequisites.’ These con51st
primarily of ‘admjssion to a specidl program (52. 6%) and courses that are
-part of a sequence (31 6%) ;. . : “o
As _expe ted, advanced bioiogy has the highest proportion of: prerequ}i *ul
‘ ‘sites (93% intﬂbductory biology ts the most common. requirement The
nuiiber o roductory bioiogy prerequisites required by botany and zoology
Andicate that these are not as preva]ent]y considered introductory courses
as the-1iterature indicates (Anderegg- & Keller, 1968). Again with thesé |
S | areas some of h prerequisites are attributabie to their inc]usiOn ira
T prescribed sequence; 14.9 percent of the botany courses are part of a
. sequen‘é 24:.7 percent of the zgoiogy courses. Microbiolod® is the on]y
area,with a s“eabie chemistry prerequisite (28 4%).

\

Iy

" Réyion; Size, and Contro]l L ” o o
Table 7 shows the distribution of bioiogical séience courses szco]ieqe
region, size, and- contro] (the states “included in each region can bef found

N e . . x . ’

——*—-— .
. . The peroentage of sequence courses approximates the 55% of introduc-
ke tory sequences ‘n folr- year co]ieges found in the Kormondy, Kastrinos, and

. Sanders study«(1974)..

e
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’ v Table 6 | k o
- . - ~*  Prerequisites ' . ,
Number |% of . - |Intro- . High Admis- [Any "~ "|Consent | | other | ‘ 1 -
of - This Type}ductory|Co- School |Chem-)sion to|Previous|Exam- {of - |Mathe-{Micro- |Course |Zool- Previous| -
Courses |Course Bi%}a?y requisite|Lab istry|Special Biology |inatdon|Instruc-|matics|biology|of Samelogy {Botany|Science |Other
\+ ’ Having - ' SciencgJ ~ |Program|Course : Type ' "
Pre- A - : . — ' (Member .
_ .- Arequisite : - £ __|Series)]
Intro. . . . Co . . B d ~. . X [ ‘. . - . I . . ’. ) A A
ology | -355 36 1 74 12 n 5 - 2 ] 4 2. : E 2
’ ‘ _ i ‘ . . |
Advanced o ' AN S | - | S .
~Biology 54 1.93 (76,1 | 4.3 2.2 10.9 . C 2.2 1 2.2 2.2 8.7 ‘ '
. -Botany | 175 58 72 © | 5.4 |32} | 1.1 T s 2.2
Zoology .| 186 [ 68 °|59.1 | laa | . | s wh EXEREN
cpoHuman [ ) A e " 1 ) . A
™ Biology 689 59 |"17.6 7.6 -|.6.9 [7.6] 7.6 o 1 1 3.3 |/66.5 |- ) ‘ 13.3
Micro- 1 B : ' ‘ ] ' N\ . '
biology 230 66 45.4 - 6.7+ .50 -|28.4 | 6.4 22 . - 119.1 2.8
Entomology | 14 | 43. |60 | 20 A P 1 | R I ]
Ecology & - ' ' ’ ‘ _ _ Coe \ ol .- _
Environmental - 118 | 36 |34 |- 2.4 | 2.4 |2.4 : - - | 73 | |7.3¢ |19 t2a
Re] a ted '(:. ’ N 6 » . - " ‘ ‘ . ' _"
Topics 134 26 - 5.3 .| 62.6 2.6 2.6 3N.6 |2.6 ; 21.1
A, { B - Y g
— R . |
» . , i '
2() . > 20
, ’ . ' 7“]
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o : Table 7 S L y -
¢ ' ' Percentage of Courses Offered by College Region, Size, and Control . ' .
- Region _ Size Control
L . North- Middle Mid- Mountain Small  Medium  Large | Public .Private
: east  States South west Plains .West 1499  1500-7499 7500+ ' :
Distribution of Sample |Total | 11 21 > 54 38 73 v 28 72 78 25 147 28
. . 175 - . .
Introductory . - ' ’ _
-Biqlogy 162 100 . .85.7 " 92.6 89.5 95.7 89.3 90.3 92.3 IQO 95._2 78.6
Advanced . ; T o _ ' , . | ‘
Biology 58 27.3 57.1 31.5 31.6 1.7 35.7 22.2 35.9 60 35.4 21.4
: - - + _ . — ' ‘
., Botany i 126 45.5 66.7 70.4 78.9 69.6 857 { 52.8°° 79.5 84 | 7T76.9-.  46.4
w . -
Zoology . ‘ 127 54.56 90.5 63 73.7° 65.2 857 | 59.7° 769 100 78.2 ¢ 42.9
Human Biology 168 90.9 95.2° 88.¢ 100  95.7 100 87.5  96.2 - 92 96.6 92.9
’ d 'r | { Xl ) )
Micr‘obio]ogy 152 - 81.8 76.2 . 87 81.6 91.‘3 92.9 73.6° 9'|_ ' 96 91.2 64.3
'En.tomo’logy : 27 -- 4.8 ’!~’I.1. 7.9 . 26.1 _ 39.3 8.3 19.2 32 18.4 --
Ecology and - . ' ' - ‘
Environmental 87 364 42.9 -44.4 52.6 3.8 N.4 26.4 59 84 | 85.1 ‘ 21.4
Related \ )
. To‘pics ' _ 97 - 27.3 38.1 59.3: 55.3 52.2 64.3 47.2 53.8 88 58.5 s 39.3
4 > ‘ 4
' .
., 3 2
P ~ '
v . N : )
Y A ' RN [ '
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‘entomology, ecology, and related topics

. 1iterature. Do colleges offer one .introductory

- science majors.

I

in Appendix’A):
with the numbér of colleges offering a sp

"Both size an control apPear to have a direct ré]apionshib
ecific type of bjo]dgica] science.

Larger colleges are more likely to have offerings of_?very type than smaller

cotleges, with .the.exception of human bio]ogy. Human biology, however, is
offered by JirtualTy all cq]]eges in the sample. Public colleges tend to
have more offerings in all areas with the 1east-dis§repancy:in human;biol-'

0gy . : : : C S i
When region is contidereﬁ, particq]arly striking différences do not
emerge. Celleges in the West do offer the most botany, microbiology,

(nutrition and pharmaco]ogy) and

these co]leges have among the highest offerings in the other areas.- This

effect may result more from the predon*lnance of large colleges in the West
(52%) as much as from regional differences. N |

' Introductory Biology

¢ The form of 1ntroductdry biology was the subject of discussion in the
biology course for majors

and non-majors? -Our study indicates that 58.9 percent of the two-year

colleges . 1ist more than one introductory biology course in their catalogs.
Most'ofxtheie colleges (82.9%) direét #ne introductory course toward sclence
majors and one toward ngn-science majors. The remainder of the introductory
courses were designed for occupational students or special groups of non-
Efght percent scheduled no introductory biology and the

'remafning‘33.1tpercent scheduled one introductory course. Fifty-six percenp
oductory biology were small colleges

N f

of the colleges scheduling 0-1 intr
(which comprise 41% of the sample).

Catalog-Schedule Biscrepancy

 From our data we are able to determ
1ist a course in their'catalog'but do not actually schedule -th
In the biological sciences it appears that the cata]og)does accuratedy
reflect offerings. Only three percent of the introductory biology courses
~ 1isted in the Edtalog were not gcheduled. The greatest discrepancies
. occurred in botany (10% not ‘scheduled) and ecology (1% n0t‘schedu1ed).

This finding indicates fairly precise curriculum planning.
| 24 -

ine the percentaqe of colleges
at course.

.
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~PART II

INSTRUCTIONAL -PRACTICES IN TWO-YEAR COLLEGE BIOLOGICAL SCIENCES

In 1972 Cox and Davis oommented that "In our opinion it is no great

* ) exaggeration to.state that variety in teaching methodology in undergraduate

biological education 1socon§p16uous by 1ts absence” (p. 45).~-£h15 indict-
" ment of b1ology,1nstruot10njis'especially scathing when dinected at the
tworyear col]oge; which has an exceptidnal responsibility to provide in- -

_ ,/ﬁ struction to students with varied academic backgrouhds, abilities, educa-

tional goals, and attitudes toward learning.

- Questions_regarding the types of instructional methodologies that‘are ‘
most effective for various types of studénts are not adequately answered -
in the biology literature.  Studies describing or comparing the effective-

&°ss of instructional methodologies ( ,g.,modu]és. audiotutorials) are
“more abundant. The following section revieys the available literature and

¥
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instructors.

| presents data collected in thé\vpmter for the Study of Comnunity Colleges’
" national survey of -instructional practices of wo-year "college b101ogy

»

. e THE_LI‘TERA"I'URE R
» ’ - ' y
CUEBS has advocated a variety of 1nstruct10na1 approaches -from modules

and aud10tutor1a1s to te1ev1s1on courses, and the efficacy of these ap- -
proaches has been discussed in the 11terature (see Append1x D for Tisting

. of references discussing 1nstruqt10na1 methodo]ogies) Research in instruc-
tion tends.to ‘be localized, which may reflect the necessity for colleges

, to make determinations about instructional methods based on their specific

- student populations. Yet, only through a more giobal view, a national per-
spective, will 1nstruct10na1 options be identified and the strengths and

weaknesses ‘of those options be determined.
' -

. -

Modu]g : .
Ind1v1dua1izing b101ogy instruction has become a growing issue that

culminated, in the CUEBS publication on modules (Creager & Murray, 1971).
Postlethwait and Russell (1971) trace the origins of mwinicourses (or modu]es)
to the programmed instructign in the 1950s-and the development of the .audio-
tutorial system in the s. This self-instructional approach offers a :
way of reducing curricular inflexibility; as Cox and Davis (1972 ) maintain,
there is "no 1nherent reason why the educational experience must. be defined’
in terms of courses" (p. 54).

Modularizing a course increases f1ex1b111ty in course content; that
is, instructors can choose from a collection of typical modules to create
a unit worth a spec1f1ed numqu of credits Students can also meet their.
spec1f1c educat10na1, vocational, or personal needs by selecting appro-
pr1ate modules. Programs conducted through a médular approach can be '
developed. through contractual arrangements (Cox}- Davis, 1972). |
Postlethwait (1969) enumerafes the advantages of the minicourse to include
not only more flexibility for students to.meet their needs and instructors
to organize their courses, but as an aid to more specific diagnosis of

<
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student weaknesses, as portable to a1{ow interchahge.among scho6ls, and
. easily updated to accommodate additions_to b1o1og1ca1 know]edge '

' 3 Project BIOTECH sponsored by the American-. Institute of B1o1oglca1
Science, has created teaching materials and modu1es for two-year co11eges;
The modules, developed by experts in the part1cu1ar content area,.require

+ minimal teacher involvement and emphasize technica] skill deve]opment :

¢ ~ (Busser, 1972; Dodge, 1974; Glazer, 1974* | ' o

- A successful use of modules in biol . ‘has been the Bio]ogica] Science
Curriculum ‘Study (BSCS) in the secondary Fchoo]s BSCS b1o1ogy cons1sts
of modular, nonlinear minicourses organi ed around a problem. Activities™ -
in the modular. unitireinforce read1ng, mathemat1cs, and other commun1cat1ve
skillg {(Hurd, 1976, 1978). | "

i The modular approach to 1earn1ng may also have drawbacks. In,consideri
ing individualized instruction Davis and Farrand (1977) question the ade-
quacy of community co11ege students' motivation, or communication and
study skills to cope with an instructional approach that requires self-
discipline. Creager and Murray (1971) note that the modular approach may
require ‘additional “bookkeep1ng" to record which modules students complete

" and also increase the need for Taboratory personne] to set up and maintain

equ1pment for several modules simultaneously. .
. - : S (

' The Laboratory | N .
Modules can meet labaratory needs, as wg‘1 as provide the subject .
‘ content generally obtained in the lecture portion of a course. Thornton'

(1972), however, indicates that laboratories:are "almost exclusively 117us-
trative in nature" (p. 26)% and notes that "the investigative laboratory
m= experience advocated by CUEBS was -almost universally neglected" (Thornton,
1972, p. 26). Some discussion in the literature points to a trend.foward
an individualized 1aboratory approach- (see references in Appendix D).
-Kormondy, Kastrinos, and Sanders (1974), despite some amb19u1ty over the
Pe ".' term "investigative work," ascerta1ned that 55 percent of the co11eges in
' their sample 1nc1uded 50 percent or more investigative work within their
introductory. b1o1ogy 1aborato*les Co11eges that offered only one intro-
¢ ductory biology couyse were 1ess 1ikely to include an invest1gat1ve com-
ponent 1in laboratories. '

'*-\.;
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tory equipment.

The CUEBS panel on Bio]ogy in Liberal Educat1on recommended the use of
Taboratories 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 offerings between courses for majors and courses for

non-majors. But a problem that Tooms 1arger is thd inadequacy of/ tabora-
tory facilities. (Conde11 1965; Knight, 1973; Williams, 1971). Williams

'(1971) found one-third of the laboratories 1n Alabama's two-year colleges .

overcrowded and he and Condel] (1965) report def1c1enc1es “in the labora-

X

Textbook Use )'

Occasionally studies of b101ogica1 sc1enees Tist textbooks that are
used.(Mangum & Mertens, 1971; Straney & Mertens, 1970).. In 1967 NSF ﬂPund

_that 73 percent of b101ogy faculty were satisfied with their textbooks ,

four percent gthought their textbooks were too advanced, and eight percent
felt they were too elementary. Only one percent did not use-a textbook..
Although the studies rev1ewed did provide limited information on frequency
of textbook use, they ‘did not assess textbook use in 1ight qf the much dis-

cussed déc]ine in studen:\read1ng abilities.

In short, the literature does .not provide a complete picture of in-
structiona] practices. -Questions such as “\"W/dnstructors uti]ize 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 def1c1enc1es

METHOD FOR THE INSTRUCTOR SURVEY

The same random sample of 175 co11eges emp]oyed in the Curriculum

.Study™was used in the study assessing 1nstruct10na1 practices in the sci-

ences. Each college president who agreed to. part1c1pate in the study was
also asked to name a contact person at the school, who was given the title
"on-campus fac111tator4 A11 communication and correspondence between the
Center for the Study of Community Colleges and the samp]e schooTs were

o
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conducted through'the 175 on-campus facilitators. Once the college cata-
» 1ogs were obtained from each schooi 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 Scierces. _
The‘next step in the process invoived counting the science course |
offerings in the Fall, 1977, day and evening schedules of ciasses.l Each .
coiiege S scheduie was reviewed one section at a time. Using the/course'
b S “list deveioped from the college catalog, research assistants could deter-
" mine which courses were properly categorized as science courses for'inw‘a'_
tiusion in the.study. Each science course section was then under1ined _
A Tist was deveioped for each college showing the courses that were offered
and the Humber of sections of that course listed in the scheduie of classes. -
Individual ciass sections were selected by drawing every thirteenth
section in.each of the six major science areas, After randomly selecting
the first coiiege,'the'system'was automatically seiférandomizing ~ Every |
A ~ thirteenth section pulled off the scheduie was recorded on a checklist. for~
v | the facilitator at eacngpsﬁ%oi. This cheokiist included the name of the '
' instructor Tisted as tefchinggthe section, the course title, section number,
~ ' and - the days and time the ciaés_met. A copy of this checklist was kept
' Cat the Center to tally the surveys as they were received. '
A survey form (Appendix E) for each instructor was mailed to the: campus
facilitator, together with, instructions for completing the questionnaire
and a return envelope addressed to the same faciiitator The' return envel- .
ope had ‘the instructor‘s name listed as the return address and was c1ear1y
~marked "Confidentiai.“ This enabled the on-campus faciiitator to keep an
_exact record of wh0‘hadnresponded without opening the envelope. . This k
technique guarantee$ tonfidentiality 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. Because the surveys
Voot “were mailed between February 20 and April 10, 1978 (after the completion- of
p the Fall term being surveyed), 114 surveys were not deiiverab]e due to ' -
faculty dismissal, retirement, death, etc, - An additional 77 sections had
been cancelled. Of the 1,492 deliverable surveys, 1,275 were returned, a

. -
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. - oo *
re onse rate of 85. 5 percent. Quest1onna1res wererretrieved from 100 per-
cent f the facu]ty samples at near]y 69 percent of the co11eges Tab]e 8
sho the relatifnship between comp]eted surveys in the di fferent d1sc1p11nes_
“and the total number of* k]ass settions ‘offered in these d1sc1p11nes in The
. 1977 78 academic 'year. L

S . ~ RESULTS A
of the 1,275 responSes to our Instructor Survey, 160 were from bio1ogy o
instructors. None of the 77 capcelled sections were biology sections." Thenf
relationship between the distribution of biology sections in academ1c year
1977-1978 and the responses of biology instructors to our class sectionk

_survey among the bio1ogy spec1a1t1es i$ shown in Tab1e 9

l i‘l

-

vl
s

p .
".Students -
According to the Instructor Survey, bio]ogy enro11s the: highest number
E of'students per section, 38.6 students, and/an average of 31, 4 students
~ complete biology courses. These -figures- are higher than the medtan class®
 size of 28 in the National Science Foundation (NSF) study of the 1966-1967
"~ academic year (NSF, 1969).. Creager and Ehrle (1971b), in their study of
two-year co]]ege b1o1ogists\'found that biology instructors had an average
4 of 45 students in each 1ectu'e section and 27 students in each 1abbratory
‘ ' section. The Instructor Surve shpws that biology has more large c1asses
than any other&Fiscip]ine (23% f’yhe_sections,rcompared to 7% of the tota]
science sections, enrolled more thanh 29 students), Both in the Instructor
Survey and in the previous NSF stud (1969) b gy enroliment levels were
comparab]e to enrollments .in the social sciences ratifér than in the natural
sciences. - . o o
The Instructor Survey indicated more\fe:a1e (25.6).than:aa1e students
(13.0) enrolled in the average biology sectivn. The number of biology
_sections directed towards al11ed health student (42.5% of the sections),
including nursing students, probably accounts fs\\this predominance of
- female students. E4ghty-seven percent of sect1ons\des1gnated for students
tn hea]th related occupational programs enrolled more\onen ‘than men.

’
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o Table 8
Percentage of Instructor Surveys Returned from Each
Discipline Compared to the Percentage of -
g ‘Courses Offered in that Discipline

4

Discipline 7

Returns on the C]asé

Section Survey--
%-of Total

© 77-78 Academic

Year:-% of Total
Lecture Sections

-

i

\

(n=1,275) ° (n=49,275)
Agriculture 3.0 ‘ ’ | 3.0 ya
. Biolog& 12.5 . g 'n10.5 ',j._.
| Eng}neering 11;3.._" - 11.0 |
- Math/Computer, Science " 30.8 32.5
Chemistry . 64 5.1
| Earth/Spaée' ,3;6 | 3.6 | o
Phygics - 3.5 3.2 ‘_h_
Ihterdisc1p11nary‘ . '
~ Natural Science ‘ 2.3 2.7
" Anthropolagy and Inter- e " :
disciplinary Social Science 2.4 - 3.0
Psychology - | n.2 1.6
Sociology ot ’ 7.4 o 8.1 ]
Economics v 5c4 - ';5.6
a
o ’ ,
. I
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- s S Table'9 . T o .
| percentage of Instructor Surveys Returned from Biology ~ ~ . e
N L Y- Instructors Compared to the Percentage of R
Course Offerings in Biology o v B
N b v : . ’ . . : V - .. :
o ' ‘ Percentage of Lec-  Distributipn of the Biology: .
A ) : ture Sections .in Sample Peg?entage of Re-
' 1977-78 Academic Year .sponses t@® Instrultor gurvey . . - =
v - e — U W \ _ : _ St
““Introductory Biology W 36 ' . 8413
| LR - ' S
Advanced Biology -]
| | . S
Botany o ; | 6
© Zoglogy R
" Human Biology : S '.31_
~ Microbiology | _' a9
4. Entomologyy | - 1
\ - Ecology & Environmental- 5
| Related Topics : R
LR , .
q
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‘Male ;tudents,'however,whaﬁe.a_higber completion rate~(87%)_than the fe-
‘male students (79%)." . . C “ e ‘

Seventy percent of the faculty respondents- indicated that their ‘course
paralleled a lower-division four-year college course. This figure was -
. $imilar to the average response from all the science faculty. Approxi- . .

o nmtely half the respondents reported their courses were for transfer -
wf ttudents majoring in natural resources or health (52. 5%) or physi¢al/
e biological “sciences (49. 4%) “As indicated previously, 42.5 percent of
b the faculty responded. that their course was designed for occupational stu- i

,:@‘ -v;oVQ dents in allied health areas. N

- - - ) P Q / . A

o Instructional Mode -~ - - * SR T RN
Y Our data, reported in Table 10, corroborate the lack of variety in
instructional modes reponted by Cox and Davis (l972) This information was
{obtained from catalogs and schedules which may not have listed all non-
, traditional modes utilized. 0f the*modes designated the lecture-laboratory
+ _ combination appears to be the predominant mode in biologicalsciences. '
" Courses in advanced biology, dominated by genetics, and related -topics,
) such as rutrition and pharmacology, more ‘often restrict instructional -mode
to lecture only. Field compofdents may occur in botany (16.9%) and zoology
(9, 4%) courses, but are most 1ikely to occur in the field of ecology (50.4%). o
| ~ The latter figure is lower: than the 65 perctent of ecology ‘faculty who indi-
- h cated they "require at least one extensive field trip" in Mangum and
Mertens survey of introductory ecology courses- 971 . P 488). ' L
'\‘ The variation in duration of laboratory time required in lecture
.laboratory courses can be seen tn Table 11. Three-hour laboratories appear
to be most common except in. entomology, with two-hour laboratories the -
. next most frequently required More specialized courses, such as micro-
i . 'biology, botany, and zoology may require a four-hour laboratory. but the
v introdl!tory ourses (introductory biology and human biology) are least
Yoot o likely to includé a. labbratory of this duration.
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T Table 10 . __ |
; “ pistribution bf{lnstructioha] Modes for the Biological Sciences (by Percent) .
Lecture Legggre-‘ . “Fiel | Lecture Lecture;tab .
N  Only ° Laboratory Cour with Field  with an In- Other :
' ' N a - " Experience . dividygalized ¥
. | . Component . 1
Introductory Biology %6 1.7 75.1 5.4 - 17 4.5 '
Advanced Biology 54 40.8 449 | 4.2 0.7 62
Botany 175 3.5 77:2 2.9 14.0 1.2 “
Zoology 186 3.3 87.8 P A B 1.1
" Human Biology 689, 26.8 70.8 N .3 1.3 .3
Microbiology -, 230 . 14.9 80.4. | 2.6 1.3 9
Entqmo]ogy ’ 14 . 7.0 | 78.6 7.0 7.0
Ecology & Environmental ‘18 17.7 31.9 n.5©  38.9
Related Topics 136 . 90.8 8.5 . . '8
e B ) ~
N .\
’
b
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? | Table 11 - |
" Laboratory Hours‘Réquired in Lecture-Laboratory - ' {
* Courses in Biology (by Percent? . .
. . ?umge: oI . ' Duration ' ;
. L .Lecture-La .
corses Ao e s T
Intq'\oduciory Blology %y, 266 - "t Ca7 70309
Adianced Blology . -~ ' 24 2.2 55.6 Sala
Botany . - 135 i 28.6 37.1  20.0 14.3
Zoology . “ 163 9.4 3.6 238 . 163
Human ‘Biology | s . %5 420 124 90 -
Microbiology s . 2.5 3.7 251 156 “
Entomology .. 4.7 3353 . 6.7 8.3
Eco1oéy & Environmental - - 38 29.0 - 56.5 . 10.1 4.3
Related Topics - om 273 545 - 18.2

fConsists mainly of one=hour Tabs and sAx-hour labs. - B

? T }




Use of Class Time - L6,

The Instructoir Survey delved deeper Thto'the use of. fnstructional techr
niques. The faculty were asked what percent of class time- they devoted to-
certain activities. Virtually a1l the biology respondents used their own .
lectures (96.9%) and spent nearly half of their class time lecturing (45.3%).
Biologists' use of Tecture does not differ significant]y from the use of this
instructional approach by other science instructors responding to the survey.

Nearly three-qdarters (73.1%) of the total group of instructors devoted
class time to laboratory experiments by s$dNent§? The average amount of
time designated for this activity was 31.3 percent. Chemistry (37.5%),

~ ‘physics (30;9%), and engineering (43.2%) instructors allotted a similar

amount. of time to laboratory experigehtation. ‘In the course survey biology .
accounted for one-third (33%) of all laboratory sections, followed closely
by engineering with 30 percent of the laboratory sections. Seventeen per-
cent of the 1a55ratqry'sect10ns were chemistry sections, 10 percent physics

_sections.

The use of other classroom activ?%ies by biology instructors, in com-
parison to their social and physical* science colleagues, is delineated
in TabTe 12. A large proportion of the. biology respondents used class dis-

cussions (70.6%) and media (73.8%) which af?gned them more closely to the

social scientists than to the physical scientists.” The time devoted to
quizzes aﬁd examinations and, as previously discusged, their use of 1a50r—
atory, was closest to time allocated to these activities by the physical
science faculty. More than half of the biology instructors (58.1%) used
Taboratory practita] examinations and quizzes representing the greatest;
use of this activity among the science disciplines. Yet, the blolegists
surveyed did not devote more class time to these exercises than others who
used this form of student evaluation. ‘Biology instructors are more fike]y

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

. \ & . B .

*Soc1a1 science includes anthropology, ecohomics., psychology, and
sociology; pHysical science includes .chemistry, physics, and_earth and
space science. o , ~

i
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Tablé 12
.. -, Allocation of Class Time Reported by Science In§tructors

,*l L . Physical Soc1a1
" - Y Biology - Sciences  Sciences
' | {n=160) > (n=173) (n=337)
Devoted class £1me fo: o ST b

Their own lectures 96.9% * 196.5% . 99.7%

' Guest lectures o .3 . 9.2 25.5

Student verbal preséntaiions 19.4 12.7 39.8
Class discusston 706 19.0 9.7 ,
.View1ﬁg/11sten1n9 to media’ ) : 73.8l -51.4 : 71.8 |

Simulation and géh1ng‘ 6.9 2. 18.7

L'“ Quizzes -and exam1n§t1ons ; 88.8 - 9%i9 60.8

Field trips I X o 8.6

Lecture/demonstrat1on experiments 38.8 . 52.0 19.9

Laboratory experiments by students  73.1 | 70.5 7.4

Laboratory practical examinations ' o
and quizieg ﬁBul - 24.3 ?.3 »
>~ T h ' |
‘. l' ‘ -
'3 ' >
. ‘
\ ‘
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Use’ QE Instructiona? Materials

Grading Practices

/ ] . ’
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Three-fourths or more of the biology respondents. used the following
1nstruct10na1 materials: films, slides, overhead projected tranSparencies.
maps, charts, 1”1ustrat1ons, disp]ays-’three-dimensiona] mode]s, scien-
tific ins ments, natura1 preserved or 11v1ng specimens Except in
their use of films and slides, biology instructors are similar to physical

s¢ience instructors in their use of these materials. The biology respon-
dents use s]ides more than any other science facu]ty group and are closer to

P

soc1a1 science facu]ty in their use of films. . : nﬂi- ' ' - -
The Instructor Survey asked science facu]ty about their use of reading

mater1a1s Biology was no exception among the science dﬂsc1p1ines in its

heavy re]dance 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

" fhstructors. Nearly three-quarters' of the biology instructors (74.4%Y, ’
'compared to 62 percent of the other science, faculty, use handouts. The

biology 1nstructors are similar to social scientists in ther use of journal :
and/or magazine articles. Reference books are included among reading mater-
fals of close to 40 bercent of the biology instructors, compared to 21.5 per- '
cent of the entire science sample. With their physics and chemistnyitoﬁ- "
leagues, most b101ogists (80%) use laboratory materials’ and workbooks, which -
is consistent with the curricu]um data 1nd1cat1ng the centra]ity of 1abor-

atory 1n the b131ogy programs | | ST

-

The gtandard ABCDF grading system is most often used by b101ogy in-
structors (71.3%), but 21.3 percent employ ABCD/no’ credit, which is more |
than averége among science facu]ty (15.3%). We also surveyed the 1nstruc—'

tors to determine the basis of their grade assignments.
L]

Not much emphasis is given to papers ‘written in class or out of
class. = Biology instructors use. both quick score and essay exams. Labora-
“tory reports were counted in grading by over half the biology respondents
(53.8%) and nearly half (46.9%) 1nc1uded Taboratory unknowns or practical




exams in grade determinations.. Other types of student evaluation were
. not particularly emphasized, e.g., fieid/ reports, oral recitations,
research reports, workbook completion, participation in class discuss1on,

regular class attendance, individual discussion with the instructor, or
nonwritten reports. Even homework was not.considered,patj/of‘students
grades by 60 percent of the biology instructors.

>

. \
- P
Desired Student Competencies .
Since biology faculty emphasize tests to evaluate students, it is
important to understand what student abilties they evaluated. The ,
~ emphasis is not on mastery of a skill,.as it is for chemistry and mathe-
matics instructors; only 24.4 percent of the biologists consider this "very
| important“ compared to 70.7 percent of the chemists an¢ 87.5 percent of
" "the mathematicians. Biology instructors indieated a higher than average
‘concern that their studenis demonstrate acquaintance Jith concepts - of :
the discipline; 90.6 percent of the bioiogists considered this "very
important" compared to 83.1 percent of the total ‘science facuity . The
recall of speeific information is important to virtually all of the bioiogy
respondents, it is v _ggx_important to 62.5 pencent of them, the highest
peroentage among faculty.from any science discipiine : " &
‘ * Understandtng the significance of |certain works (59.4%) and synthe-

K’l

A\

-sizing course content (50.6%) are reported as very important. Undérstand-i_

ing the relationship of biology concepts to values is oniy of moderate
importance with nearly one-third (31.3%) indicating it as "not important."
‘The latter resuit typifies the physica1 sciences mathematics, and engin--
eering more than the social sciences. ” a '
" Multiple response (94 4%), completion (84.4%), and essay (77 5%)
questions are the predominant types used by biofogy instructors. ‘While'.
“they align more with the social scientists in-their use of multiple
| response and essay questions, their use of completion is among the highest
of any of the science diSCipiines Mathematics, the physical sciences,
and engineering make more use of mathematically-related problems and the
"construction of graphs diagrams, chemical type equations etc." than ‘
‘bioiogy does . ‘ ’

-




Course Goais ' | - _

The Instructor Survey attempted to ascertain instructors' course ¥
goals by asking them to seiect qua]iti&s they want their students to
achieve. Table 13 presents the responses of biology instructors in com-
parison with their social science and phySica1 science colleagues. Biolo-
gists share a concegn for their students' ability to relate science td .-

. the world with-soci:\ scientists. Their interest in preparing their stu-

dents. for further education is loser- to the physica] scientist's than .

the social scientist s. Overall, however, no striking para]ieis between

biology instructors and either of the other two facuity groups emerge. .
T~ ' ¢ :

Qut-of—C]ass Activities _ '

When asked about the*role of out—of—c]ass activities ‘in their ciass
segtions, 60 percent of the biologists reported that students were asked
to watch te]evision in conjunction with their courges; near]y half encour—
 aged students to atfend films or outside &ctures and nearly 30 percent '

recommended museum ‘exhibits to their students. Not surpriéing]y, 29:.4
'percent of the biology instructors, compared to 11.3 percent of the tota]
science facu]ty, suggested students take field trips to "natural forma-
'tions or ecological areas. Not qgre than 10 percent of the bio]qu
faculty r eguiredsany out of-class activities

..

L d




S i 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). ,

¥

v,

Physical  Social
Biology Sciences  Sciences

o’

N

F1ﬁ$t Group of Four:

.Understand/appreciate 1nterre1at10nsh5p9‘ , ' S
of science and technology with society 48.0 31.8 - 43,6

, | " Be able to understand scientific | R r

¢ research 1iterature : ' 6 - - 3.9
1
1

Apply principles ledrned in &ourse 3 .
to solve qualitative and/or o L ., !
quantitative problems | 42.5 57.8 48.4

_ Develop proficiency in laboratory
methods and techniques of the K "

ﬂ o 4 ‘discipline 6.9 8.7 1.2 .

Second Gfoup.of Four;

Relate knowledge acquired in class to
real world systems and problems . 61.3 +38.7 7.8

Understand the principles, concepts, o ~
| and terminology of the discipline : 35.5 - 51.4 - 18.7

"Develop»appreciation/understanding df -
scientific method _ 1.3 - 5.2 .9

“Gain "hands-on" or field experience in .
applied practice - o - .6 . 4.0 1.5

- Learn to use tools of research in . : '
‘ the sciences - ].3 S92 - 3.0

Gain qualities of mind useful in .'
- further education SR 40.0 - 3£.4 _ '22.6

\ Understénd self | o | ‘ ; 88 9o
Develop thé ability to think critically 47.5 ] "2.0 43.3

¢
A . Lok,

,l ' Third Group:of Four: ° * f o

14
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L PART 11T
= ' TWO-YEAR COLLE@E BIOLOGY FACULTY

THE LITERATURE

Mdst;df the information available on biology faculty in community col-
leges comes from data collected by the National' Task Force of Two-Year
College BioTogists under the Commission on Undergraduate Education in the -

-+ Biological Sciences (CUEBS).  The Task Fbrce'surveyed 1,255 biologists in
. , Apf11'1970 (Creager & Ehrle, 1371a). Several members of the Task Force have
_” -useﬁ the data to comment ‘on two-year college b101ogist§"pribrdty on teach-
o . 1ing (Gunstream, 1971), ‘professional needs (Hurlburt, 1971),*and attitude-
tqﬁard the - two-year college (Dodge, 1970). A quotation from Gunstream
(as quoted by Dean, 1970) synthesizés the issues that pervade discussions
of two-year college biology faculty: "Basically the desirable fundamental
- M ‘ ' E & E ' ' ' ,

2

4
.
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- teacher qua11t1es are the same regardless of 1eVe1 oftjnstruction or type
of 1nst1tut10n, but teachers in the two-year co]]eqe must really want to
teach and interact with students, and the1r b1o1og1ca1 training must be
broad based" (p. 67). '
| “Gunstreap indicates the emphas1s given to d1scdlsions of faculty tridn-
ing and educational needs in the\literature Some statistics collected by
. CUEBS, although a bit dated, present a perspective on b1o]og1sts training
Between 1963 and 1967, 1,843 Ph.D.s were granted in biological ‘fields by ¢ .
‘94 Teading un1versit1es Sixty -nine percent of. these doctorates became-
college testhers; 73 percent taught a beginning course. _Among the 94 uni- -
versities 66 percent provided no spec1a1 training to teaching assistants
~and 80 percent offered no spec1a1 course‘or seminar in any aspect of co]]ege
' 'teaching (Dean, 1969). Since 75 percent of the two-year college biology
“instructors have master s degreet* (preager & Ehrle, 19713, b), presumably
\from graduate institutions comparable to those surveyed by CUEBS, the nature
of graduate training has 1mportant 1mp11cations on their ability to teach
‘ CUEBS Panel on the Twg-Year College recommended that "programs for
| pedagogical tra1n1ng for 'all college bio]ogists should be mob111zed"
(Hertig, 1969 p. 27). The Panel found special programs for two-year col-
lege biology nstructors untenable" and recommended they be discontinued.
" pean (1970), in the CUEBS publication Preservice Preparﬁtion of College
Bio]ogy Teachers A Search for a Better Way, presents model preservice pro~
,/ grams which include pedagogica] tra{ning and an 1nternsh1p component
(see also’ 'Wallace, 1974 ). : ) ' L
~Once two-year cqllege biologists are teaching, they most often cite
,e essive teaching load as the major impediment to going a better job
~ (Creager & Ehrle, 19713, b; Gunstream, 1971; Hanes, 1967). In- addition, '
faculty complain of 1nadequate technical and secretarial assistance (Hanes,
, 1967). wh1ch combined. with a heavy teaching- load, prevents them from
* reading Journa]s or 1nvo]v1ng themselves in professional science societfes. .‘
This 1nformation and Dodge 5 (1970) characterization of two-year biology

\

{

: *S1xteen perceng of .the two -year biology 1nstructors have Ph.D.s ,
according to the Cre ger and Ehr1e report (1971a, b). - | ',
\\l ; [ ,
. 43 v §
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V.

\ faculty demographics activities, and working “conditions.
~.and distribution of the Instructor Survey are described in the preceding '
Q.section ‘ ' ‘

: Degree Attainment

: . PR

: .
i e | o

faculty need augmentation to a11gw;a»better understanding of/gacu]ty~att1-'

tudes. ' 3
" : - L. p

—

'RESULTS OF INSTRUCTOR SURVEY :REGARDING
"~ FACULTY CHARACTERISTICS

0

The Center's Instructor Survey received 1 275 responses from science

instructors; 160 bio]ogy 1nstructor§ responded to questions concern1ng
The development'

R4

‘Seventeen percent of . two-year co11ege bio]ogy instructors have earned

"doctorate degrees, which répreserfts little change from the 16 percent who

'reported having doctorates in the CUEBS study conducted in 1970 (Creager

& Ehrle, 1971a, b).

| Table 14). . f : g "

13 percent teach part-time and 2.5 percent are division/department cha1r-.~

Although doctorate attainment among b1o1ogists is
higher than the average among science faculty (14. 5%) it does not reach
the number of earned doctorates amonb‘physica1 science faculty (30%)
Most of ‘the. rema1ning biology facu]ty have master s degrees (75%) (see

L

‘ )

" Employment Status A

Nearly three-quarters of ‘the biology respondents teach full-tife;

persons. - The percentage of biology instructors teaching full-time is
s1ightly less than the number of full-time physical science instructors.
The social sciences are taught by somewhat more part-time inStructors.tnan

_ biology (see Thb]e 14).

o

Teach1nq E_perience A ‘ B ‘ t f
Over half (53 8%) of the biology facu1ty have been teaching at the

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

" more than ten years.558101ogists appear to have more experience than their

\
0 \ ”

[

i
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nc1a1 science co11eagues, but are not as seasoned as the . physica] sc1ence

faculty (see TaB]e 14) o oy
) Tab]e 14 .
- Perce tage of Teachers at Each Level of Degree o ’;
A ' ttainment, Employment Status, and
- N _ Teaching Experience
. ﬂ;' ) . - ’ ~ Physical Social
YT L - Biology” Sciences Sciences
. | . (n=60) {(n=173) (n=337)
" . .Degree Attainment , )
© Bachelor's’ . . sE 2.3 "4z
y  Masger's N | 750 ee.d 7.8\
, ©  Doctorate . . ' T 75 .00 169
" Employment’Status S o - -
Full-Time = 738 798 o+, 733
Part-Time L S8 9.8 160 .
A . 5 _ _
Chairperson/Administrator | 2.5 40 3.9
Teaching Experience | ‘ | B
0-2years - . ng . 1a 12.5
o \ ' .
3 - 10 years » _ 53.8 . 49.7 - 60.2
over 10 yedrs  , . o 3.2 37.5 20,8

vy Al

> Course Materia]s :
Instructors were asked to indicate the extent to which they participated
. in the se1ect10n of instructional materia]s used in their courses (see
’ - Table 15) Nearly half of the biology: faculty had "tota1 say" about selec-
B . ¢ion of textbooks (45¢5%) and laboratory materials and workbogks (53. 1%)
~ Close to. 15 percent had no 1nvo1vement in the selection of textbooks “and.
the, se1ection of Taboratory materta1s More than 95 percent of the biology




v

< "m‘ .
| S T Table1s - | .
FaeuPty Satisfaction and Degree-of Influence in the Selection e i
’ of Instructional Materials (1n percent)* - | -
Lo |  satisfaction . Influence in Selection
- | - | | | | | Someone -
Instructional " > Number - : ~ . Would ' ~ Else
Material . Using Well » Like to Total. Some , Selected
, Material ~ Satisfied Change ~ = Say Say Them
Textbooks . -~ -+ 154 649 3.7 45,5 396 149
Laboratory M&teridls - o | i - o . |
and Workbooks 128 50.8 45.3 . 531  31.3. 148
Coflections of Readings = . 24 70.8°  25.0 0.7 - 83 -
Reference Books . 63. ¢ 841 .. 7.9 el 27 o 32
. Journal and/or 3 ""'_ o T - e e Ny |
Magazine Articles ‘ 61 .- -82.0 . 134 © 85,2 6.4 4.9
Newspapers = -, 18 - 833 . 56 . 944 56 ==
,Syilabi and Handout - - = _ o SRR LT '. \ e
Materials e ne .. 72.3 - 21.8 . 8.4 12,6 . "~ 3.4
. ' e . - A _ n i . ' "
Problem Rooks 10 0 100.0° e @50.0 - 10.0  30.0
L . - . | k . . -y ‘, i , . , B s..‘ - . )

y
)

*Percentages are based on the number of. instructors who used the material in question.
_The'percentages do not add up to 100 percent due to missing responses. v

@ “
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| respondents had some involvement in the selection of all other hateria]s-

(excebt'oroo1em books, which yere hardly used).

~ Biologists' levels of d1ssat1sfact10n with textbooks, laboratory mater-
~ ials, reading collections and’ syllabi and handout materia]s are among the
highest of any faculty group. The Tevel of satisfaction wlth textbooks\ '
has decreased since the NSF Study conducted in 1966-1967, which 1nd1cated
that 73 percent of the faculty were satisfied with their textbook; 64.9
percent of bio1ogy respondents to the Instructor Survey reported satisfac-
tion. -Ther dissatisfaction does not appear attributab]e to faculty contro]
of the choice of materials. 'yﬁhwe S ¢ .

Textb00ks may - be unsu1tab1e for a number of reasofis: readino levels
are declining and this may affect students' abilities to reat.existing
textbooks, student backgrounds may not match textbook materials, and the
increase and changes in bio1ogica1 information may render old textbooks
obso]ete , ' . . e [ 4

)

~ Use_of Support Serv{;gg

Does the ava11ab111ty of support- services and* their use by biology
faculty substantiate- Gungtream's (1971) assertion that inadequate technica]

-and_secretaria] assistance presents a barrier to course improvement?
- Biology }nstructors generally appear to have morg assistance available to

them than instructors in other science discip]ines, and, compared to other
sc1ence facu]ty, they make more use of most of these resources (see Table 16)._'
Over 85 percent had clerical help ava11ab1e “and over three-fourths made use
of this help.. Library assistance and media production were readily avail-
able to most biology facu]ty and over half took ‘advantage of these services.
*Further- 1nvestigat10n wou]d be necessary to determine if the available
‘assistance was appropriate for faculty needs. The discrepancy between

' avai]abi]ity of services and their use 1nd1cates that the services provided

d

‘may not have been entire]y suitab]e




o Table 16 |
Avaflability and Use of Support Services,

Le

43.9

_ . __ (percentages) . | ‘
o L % Assistance Available Assistance Utilized This Term
- , ) , . - (Fall.1977)
¥ o Physical = Social ‘Physical  Soclal g
Support. Service ‘Biology Sciences - .Sciences Biolog Sciences ScienceS”
- : (n=160) (r}=]73) (n=337) (n=160 (n=173) (n=337)
_ Clerical Help 86.3 83.8 ° 8.2 6.9 72.3 76.3 /,
Test Scoring Facility 66.9 59.5 56.7 - 38.1 237 33.8 -
+ Tutors. s . 55.6. 54.9 7 40.1 37.5 .42.8 24.6.
Readers 11.3 3.3 *19.6 3.8 1.5 8.7
) B Pa_raprofe'ss.ionals, 24.4° 21.4 t 5.6 18.8 13.9. 7.4
Media Production 76.3 “69.4 - 73.0 54.4 . 39.3 ' 29.6
Library/Bibliographic Assistance 80.0 69.4 . 74,5 52.5°  39.9 ,  50.1
. | . : | . ’ '
Laboratory Assistants 57.5 48.0 7.7 49.5 /. 5.9
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f. Faculty were asked to indicate what it would take to improve their;
jlcourses. “Table 17 lists the responses to this question. Over 50 percent
OE?KSE:S%) of the b101ogist$f1nd1cated that they desire students who are
better able to handle course matepjal. -The next most prevalent concern
" was the availability of m?re‘media (48.\%l/ Thgge'responses provide
further evidence of the_need to realign biology 1nstruct10n to meet diverse
student abilities, learning styles, motivations.

More than 40 percent of the instructors indicated that instructor
release time would contribute to course 1mprovement; This response sub-
stantiates the prob1em of excessive teaching loads cited in the Titerature,
(Cregager & Ehrle, 1971a, bs Gunstréam, 1971). Thirty percent or more.of
the biology sinstructors also desired better laboratory facilities (30.6%),
professional development opnprtunities for instructors (35.0%), and stricter

prerequisites (36.9%)-




N - h Table 17 /

Percentage of Responses to Items in Questign: Although Thds
¢ Course May Be Very Effective, What Would Make It T
Better? (Check all that apply.) :

s

. o .
k . p Physical _ Social .
Item (in rank order) Bifology  Sciences ; Sciences
o (n=160 (n=173) = (n=337)"
Students better prepared to handle . .
~ course material 53.8 . 59.5 53.1
" Availability of more media - —— 8.1  32.4 45.7 T
Instructor release time - | - 41.9 45.7 40.9
Stricter prerequisites 36.9 22.8
.Professiona1 development opportunities ‘ v ot
for ‘instructors .ot 35.0 31.2
. Better lab facilities. . ' 30.6 12.2*
§maller classes - | 26.9 38.0
More interaction with co11eagues/ . ~
administrators . 18.1 22.6
More clerical a;§T§%anee’//‘ . 18.1 | 19.3 -
Moré reader/paraprofessional aides - - 8.8 18.4 15.7:

More freedom to choose materials © 1.5 . 8.6 13.9

Less than 10 percent se1ected the following items:

Less 1nterference from co11eagues/adm1n1strators

Larger classes
Chapged course description

Different goals/objectives - - C o
- ~ g . ,

[}

} , ©© . *Mostly attributable to psychology.

v-
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\ PART .IV | ,- |
CONCLUSION . L

‘ Th1s sect1on 1nc1udes a summary of the most 1mportant f1nd1ngs concern-
ing. biology frof the Center for tre Siaidy of Commun1ty Colleges study. g

S .Several recompiendations are made that bear on the 1mp11qvp1ons drawn from
7 the data. . . | N \

4

‘SUMMARY

?;: The Center for the Study of Community Col]eges undertook i4s study of
'-‘sc1ence education in the two-year colleges to document the current curricu- - -
S dar structure and instruct1ona1 practices in the various fields of study’
| Data were obtained through a- CUrPTCUTI study that provided analysis of
‘“_courses offered in. the 1977 1978 academic years. 1nc1ud1ng a c]ass1f1cat1on

-
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scheme and information on, frequency of course offerings, course prerequi-
sites, and 1nstruct10na1 modea» In addition, an Instructor Survey pro-

- vided data on the types of 1nstruct1ona1 methodology and materialg ut1112ed

-

by two-year college biologists.
. Biology constitutes a significant portion of the two-year science

_curricu]um A1l of the colleges in our sample offered at Jeast one course

in biological sc1ences, regardless of college emphasis.. Biology accounted

& . .
. ° .

« The Biology Curriculum

In considering the state. of b101ogy curriculum in the two-year college,

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

unique characteristics of the conmunity 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 k!bt pace with the

‘community college's movement away from its predomnnant role as a trapsfer

1nst1tut10n that provides an academic program directed at trad1t10na1 cpl-
lege students

Human biology accounts for 35 percent of the biology curriculum, the'
1argést segment; this reflécts the centrality of- allied health in the occu-
pational gurriculum. ’ When comparqd to data in the literature, Lur findings
indicate a trend towards more anatomy and physiology and miarobiology,
which are needed by allied health students, and less emphasis on the more
traditional botany and zoology. '

The Curriculum Study yielded the 1nformation that s1ze relates to the
number of biology offerings. Large colleges tend to offer more variety,
thus making them better able to meet varied needs of student c11ente}e

' These data suggest that smaller colleges may have d1ff1cu1ty responding to
a. hete geneous student body with appropriate offerihgs. smaller -collages,
; howevér, may be more homogeneous, thus alleviat1ng them of the necessity o

of offering & wide.range of courses.
'

¢ 52 )
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- for 13 perdent of all the science courses considered in the study. R
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0ver one-fourth (27%) of the biology courses had cataidg*deScriptions

designating them for occupatignal students. Nearly one-half of the biology
| respondents t& the Instructor Syrvey indicated that their courses were de-

signed for occupationai students -These data further demonstrate the
impact of the. two- -year, college’ s emphasis on occupational programs on 3\

* biology cUrricuiums 'Yet, over 70 percent of the biology instructors main--

tain that their course paraiieis a lower- division course at a transfer
1nstitution and over half (52.5%) report that their course is designed for
transfer'students._ Since data show that only approximately 20 percent of
the. current community'coiiege student pdpuiation is transfer-oriented, the .
predominance of the transfer course indicates that the vestiges of the
traditional view of the two-year college student stiii exist. .

A significant group of students attending the community coiiege are
academically deficient. Although our data show that very few 1ntroductory
bioTogy courses require prerequisites, which encourages enrolliment of aca-
demically deficient students, facuity'reported in the Instructor Survey
that “their course would be improved by students better.abie to handle

- course. requirements'(53%) and stricter prerequisites (36. 9%). These find-

ings indicate the diiemma between open access’ 'to biology and the need to
maintain the integrity of college 1eve1 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 courses; 42.8%. of human biology qgurses) Sequences particuiariy
directed at termina] and non-major students maly need review to determine
the extent to which they accommodate unorthodox course-taking patterns '
that may consist of students "dropping in" and "stopping out." |

-
1
f
"
. f L 4

Instructionai Practices

oAithough the Curriculum Study did not suggest that biology faculty
utilize a variety of instructional modes (most conduct courses in a lecture-
T“boratory fqrmat), the Instructor Survey indicates the use of various i

“media, e.g., films, slides, overhead transparencies In addition, nearly
half.the biology respondents want more media available to them for course

4
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~tance of varied teaching methodol1gies to address the different learning

. ‘\ » ." . ) . *
9 - o . .'

: o
1mprovement ‘This finding does represent facufty awareness of the impor-’
styles their students may possess. !

Although one would expect biology instructors to align themselves
more .closely w1th their physical science .colleagues than the social scien-
tists, this expectation ‘was not unequivocally the case. In use of class. .
discussion, films, and in concern over relating biology to real world
systems and society, biologists were mor®.1ike the social sc1entists.
Biology instructors resembled the physical science.instructors in their
use of instructional materials and_media,eudth theeexception_ofcslldes_
and films. One area of difference between biology instructors and either
group- was 1in their use of field trips; °they devoted more class time to
field trips and encouraged more extracurricular field. trips, 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 '

1investigative laboratony in lieu of the illuifrative 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 experimentq. These data indi-
cate that biolopgy instructors do emphasize the laboratory approach The
data are limited since the sampling of 1instructors was conducted on theo
basis of. lecture sections taught.

A

As par€ of the Instructor Survey, biologists were asked to assess
their working conditions through their responses to. questions about satis-.

.'The Biolody" Faculty

- faction with available 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.study published in 1969), laboratory

54

}\/




¢
?

<

materials, CO11ections'of readings, and syllabi and handout méteria]s

Most faculty reported that they had at least "some say" fin the se]ec*i -
i may

" of -these materials. Thus, one’ explanation for faculty dissatisfact

_be the inadequacy of available materials for student background or reading .

~ments. This item rapked eighth on a list of 15 possible areas to enhance

abi11ty Further 1nvest1gatﬁon is needed to determine the reaSons behind
this finding.

~ The Titerature suggé&ts that lack of clerical and 1aboratory assistance
may be a prob]em for two-year college b1o1og1sts (Gunstream, 1971}

,hdata indicate that many bioTogy instructors in our sample had these ser-
“vices -available (86.3% had clerical heTp; 57. 5%*had“1aboratory assistanc:e%—“————*~

- but that they were not utilized to their fu]]est (76. 9% utilized c]erTcaI

help; 49.5% uti1i263 laboratory assistants). Neither !Me reasons for lack
of wider avai]abi]ity of these sdrvices nor the adequacy of the avai]ab]e

services were studied.. However, only 18.1 percent of the biology instrucs B

tors noted "more clerical assistance" as important to their class improve- ~

-course quality. - -~ : ' : L ;.
| Severa1 items #hat bio]ogy faculty considered crucial to mak1ng S %%/IW _
their course better have already been mentioned as they relate to meeting = ; '

"students better- prepared to handle course" first (53 8% marked th1s item)
and "avai]abi]ity of more media" second (48 1%) as needed changes. The- |
third 1tem of the ranking is "instructor release time" (41, 9%), which may re-,

. the needs of a diverse student c11ente1e, biology 1nstructors ranked ' C //

. flect the heavy teaching. 1§ads noted to be a problem in the literature

(Creager & Ehr1e, 1971a,.b). Since our data also indicate large section ,"_

. size in bio1ogy, it is not surprising that over one- -fourth (26. 9%) of the’

-'that would {mprove their course. : -/

-t

.opoortunities stricter prerequis1tes,,an§ better 1aboratory fac11fties

biology respondents desired sma]]er classes. Professiona1 deve1dpmehtl.
were alsochosen By over 30 percent of the b1o1ogy instructors as factors

g profile of two-year co]]ege biology emerging from the Center's
study s biglogy coping with the student diversity and multiple missions

of the community co11ege through varied course offerings with some

I .
-

|
!
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_ emphasis shifting away ‘Lom the tr tigkal transfer program towards

’ o occupationally-related courses, through use of media that may appeal to

students with nontrhditional backgrounds and learning styles, and through

; . a limitation of barriers (prerequisites) to student enrollment in intro-

' f' * ductory courses. Meanwhile, two-year college biologists must keep pace

| with the’ increase»in*biological knowledge and the challengg of the investi-

S gative laboratory. The combination of the community college setting and ©
: " the changing biology discipline provide-two-year college biology with a:

;. . formidable task. | S |

: S © RECOMMENDATIONS

/ : " In light of the findings of the'Center's study, the following recom-:
] mendations are made for college adm\nl;trators curriculum planners,
o counselors, researchers, and policy makers to support the faculty course ,
| ndeveloper in addressing two-year college stuﬁents needs for biological

education. '
1. Types of students who enroll in biological sciepces should be
identified and’ courses concomi tant with their aspirations and needs designed e

2. Further reseaqﬁh on “instructional materials suitable to different
, learning approaches and to students with academicallyadeficient skills is
“ . needed. g . .
3. Replication of transfer courses, which tend to be technical
theoretical, and somewhat abstract should be supplanted by more non- 4
- technical, applied, and releva#t courses, for students not- maJoring in
biology. ‘ o L
4. Textbook publishers need to produce materials consistent with.'
student. objectives and competencies : - | '_ |
5. Biological themes can be 1ncluded in nonbiology coﬂrses in the}
- form of modules or short courses. - ~, f
6. Biologists ghould undertake joint curriculum planning sessions
with vqpational instructors in biology-related fields especially allied
health (e g., Brown, 1979).

2
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7. Noncredit courses can serve as a vehicle to present biological |
topics of community interest. (Noncredit courses were not- considered—dnww——— 4
our‘study but must be consid@red in light of the: growth of this area in
the community college ) -

¢ 8. The factors that contribute tg faculty meeting the needs and objec-
tives of two-year coﬂ}ege students include a combination of relevant pre-
service pedagogical training, professional development opportunities, and
faculty initiative. The college administration can’ encourage the latter
two 1tems through offering faculty fellowships, instructional development

-grants summer pay, release time, and/or‘sabbatieal—tium 4
9. The professional development -of faculty should be promoted in
order to keep them current about new developments in the fieldvof biology.
- The CUEBS Panel on the Two-Year College emphasized the role oi\\h\ discip-
linary associations in praviding information, planning programs, ahd in-
. forming instructors about special events, new teaching ethodologies and
‘ training opportunities (Hertig, 1969). A two-year collgge forum may bé
\ ”needed but, meanwhile, other publications can continue to provide faculty
with current dnformation, e.g., The American Biology Teacher, Journal of
College Sc1ence Teaching, and Bioscience - RN
Recommendations such as those listed here, are often ignored - because o

‘  of fiscal constraints " Yet, the centrality of biology in the sciencé -

| curriculum demands creative attempts to improve its offer ngs. Studies, )
" such as the one reported here, need to be replicated tQ;kLep biology prac-
titioners aware of the salient issues that need in-dept treatment. The
" Center's study can be judged successful if it stimulates new efforts by
bioiogists to address the unique and challenging demands of the two-year

. college.
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BIOLOGY - INTRODUCTION | - ,
The subcategories of this_classification.cover the various levels
of introdictory biology.” Major biological principles and concepts are
introduced with respect to the student for whom intended. Major topjcs
_ of the cell, reprodpction,’homéostasis, genetics, ecology, biochemistry,
AR and enefgy are covered in varying detail by each sup-category. Independent - .
study and courses focusing on specific biological problems are excluded.
More advanced treatment of these principles is covered in Biology - -
. _Advanced. ' h r

APPENDIX B

o+

Non-Science Major Courses

Occupational Service Courses

Science Major- Courses _
‘Specialized Courses (Non-Science Majors)

i - NON-SCIENCE MAJOR COURSES

1‘% basic biological processes underlying life are covered by the courses '

in this category. The cell, energy, reproduction, homeostasis, genetics, . -
. and ecology are covered to introduce the non-science major to major fields

of biology‘ and to satisfy general education requirements. ) '

OCCUPATIONAL SERVICES

w ’ . '
Courses in this category are designed specifically for students in Occu-
\ " pational Health orograms. Major biological principles related to health
' \ and disaase as well as scientific terminology are introduced, Course .
Y content may vary with different program orientations. -

- -

SCIENCE MAJOR

' "’ ell function and structure, genetics, related disease; microbiology, -
Pacteriology, physiology, and chemistry are within the scopeof-this. cates -
gory. These coupses are intended to introduce science majors to biological S
‘principles and cbneepts and are prerequisites for more advanced courses.
Courses covering these principles in greater depth may be found under
'speFialized classifications that'follow. o

= " SPECIALIZED COURSES - NON-SCIENCE MAJORS - e

TN

S . (I . .
¢ These courses tend to be genera education science courses for non-science
_ .majdrs. Elementary school science teaching methods and introductory
L. _courses in heredity are examples of courses included in this category.
.y Therg are no prerequisites for these courses and they do not carry credit
\\for skience majors. = '

-

- -
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 MOLECULAR/CELLULAR

The courses #n this category describe the cell as the basic unit*of all
- 1iving systems in terms of structure, function and biochemistry. Differ-
entiation, metabolism, reproduction, and spec1a112at1on are among the major

A A e

»

s // E ’ R ) . -./I ' " . ’ ‘
BIOLOGY - ADVANCED o | |
This classification embodies specialized courses examining important

» biological princip]es in detail, Techniques and.quantitative eva]uation
“methods are also 1ntroduced in advanced study of cellular biology, 'genetics,

embryology/developmental-bIblogy, microtechniques, and population biology/
evolution. These courses are open to science majors only and unless
otherwise stated, have an 1ntroductory b101ogy prerequisite. Independent

study and special topics courses are excluded. - I
Molecular/Cellular ; :
Genetics
Embryology
Microtechniques ’ | -

Population Bio]ogy/Evolution

T

topics covered. These courses are designed for science and health stience

- majors of advanced standing

' -GENETICS

&

These courses present an overview of Mendélian and population genetics

" with emphasis onh genetic inheritance, mutatipn, 1nfluence on cell function,

DNA and RNA. Genetic probability computatién and disorder causes and
effects are also included. Courses in this categony are intended for
science .majors on]y . .

EMBRYOLOG;/DEVELOPMENTAL BIOLOGY L e \

The development of the human embryp and other organisms is studied from
conception through major cell differentiation stages and prenatal deve10p-

_- ment. Each developmental phase is examined in terms of growth, environ- - -
- mental influences, and biochemical changes Theser courses are intended '
-.for sciencenmajors only. S et

MICROTECHNIQUES

Techniques for preservatiog and preparation of:animal tissue for‘hicro- :
scopic study are the focus®of this category. Photomicrography, tissue

. staining, microtomy, tissue embedding and’ 1orescence are among topics

covered. These courses are 1ntended for science and health students |
of- advanced standing .

68
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 POPULATION B10LOGY AND EVOLUTION ' ° e

Courses in this category cover te origins of 1ife and the organic
evolution of species. They expand into examination of  population
genetics, energy cycles, population dynamics, and the community as it
interacts with the physical environment. These courses are intended for

science students of advanced starding.

. .

This classification consists of subcategories”that examine the major-
- aspects of Botany. -The courses are assigned to subcategories with respect

to the studept for whomo1ntended. Botgnica1 principles of morphology,
phylogeny, CQassificat1on,'eco1ogy, phy;?o1ogy, and evolution.are pre-
sented within each category with varying degrees of detail and ;pec1a11-
zation. More detailed ecological ghd environmental-aspects of Bg;any'

‘arefd1scussed under Ecology and Environmental. . Independent study and

special top1c-cour§e5‘are'exc]uded.  '

.. Non-Science Major
Occupational Services
Science Major .

- Field Botany.

NON-SCIENCE_MAJOR COURSES ‘ o
The courses in this category generally focus on regional f]ora'and.offer' d

~ dtudents.an introduction to plant science. Family characteristics. of

vascular plants, phylogeny, and classification are studied with reference ’
to evotution, ecology, pathology, and economic importance to man. These
courses may be taken to fulfill general educ tion science requirements.
Courses of this type are .not. intended for students in science programs.

! . sy oo v

. ’& o .

'OCCUPATIONAL SERVICE COUR§ES ,
'Occupationa1'serv1ce courses are pre-professional fntroductory hptany

.+ SCIENCE MAJOR COURSES -~ .- R

courses for oégupational students in agriculture, forestry,: rang mandbea
ment, conservation, and horticultural science programs. COurse'qonient
includes plant prapagation, an intradugtion to the plant kingdom,  morph-
ology, and ecology. These courses may also fi1l general education

requirements for non-science students. . Courses-of this type are‘not;f_'
acceptab1e-for science majors. e . .

Introductory syrvey of taxonomy , morphology, phy]ogony,'physjo1ogy,

ecological and evolutionary constructs are .topics covered by -courses in

this category. Understanding the physiological processes of osmosis,

respiration, transniration, photosynthesirc, reproduction anq metabolism
" : o : ‘.
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. of vas§u1arﬁnonvascu1an plants and their ecological relevance are primary | .

gourse goals in order to prepare science majors for more advanced study. "
Practical field courses ate discussed under Field Botany. o
' v N ' " _

FIELD BOTANY % ~& - .

. » ‘ i o
Practical field experience and the examination of local flora as part of

a functional ecosystem are within the scope of courses in this category. — ° . §

Collection, identificatiori, and examination techniques as well as dis-
- cussion of population dynamics are included in course content. Courses,

in this catenory -are intended for science and non-science majors. Those

"courses specifically fér science majors are designated by an introductory

bip]ogy'or botany prerequisite and treat the above topics 4An greater depth.
Z00L0GY F - o ’
“Ihe students for whofl intended detérmine the categories of this -
c1assif1cat10h. Basic animal big]ogy, taxonomy, anatqmy'@nd physiologys
behavior, relationship to man, and terminology are presgnted to noﬁv
science and occupational students at various 1eve1s»¢fidéta11;t Intro--
ductory topics with additional emphasis 0n-vertgbrate and invertebrate
biology, gross and microscopic anatomy and physinggy, and orieptation to
phylogenic c1as§1f1catjon are within the ;coﬁe of courses for science .

“majors. Specialized courses in gross and'micrcsCépnganima1'apatemy and .

+ physiology are categorized for advanced b101091ca1 science~students.h

Elective general education courses in ornithology are also incTuded in this
classification. B o |
‘Non=Science Major Courses
“Occupational- Service Courses
‘Science Major Courses o
Animal Anatomy and Physiology

NON-SCIENCE MAJOR COURSES o T

These courses, am_introduction to Tocal 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 .phy}d of the animal kingdom. The courses of thig type fulfill R
general education requirements and are not intended for. science fhajors.. o

©

OCCUPATIONAL SERVICES S o S
Basic biology, anatomy, physiolégy, and behavior of animals are conered, 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 for' science -

majors.

70 | :




)

", SCIENCE MAJOR.

v

[ '

* ANINAL ANATOMY/PHYSIOLOGY.

Principles of'uertebraté‘and 1nvertebfate biology are'presentediinfcoukses.
of this type. Topics considered are gross and microscopic anatomy, embry-

) ology,‘classification, geographic digtribution and relationship to man and
environment. Courses of this type are designed for pre-med, pre-vet, .

allied health, and other science students. S

These courses present a comparative study of evolutionary development of = '

- vertebrates. ,?1croscopic and gross anatomical systems as well as their

physiplogical function are considered. The courses are intended for

science students who segk more advanced and detailed treatment of snima]

biology. - . : o ' .
. A S

ORNITHOLOGY . ) .

9

- .tion, geographic distributig
- fication. These courdes ayes

HUMAN_BIOLOGY

Courses in this category are genéral education cburses that discués}evolu-

?ijntended for all students and carry elective

credit.

- Human bio]ogy, anatomy and physiology are the_tobics.tovéred across
thersubcategOr1és of b&is'classifica ion. Course content and depthiare-
determined by the studénts enrolled and are reflected here by-each sub-
category. Courses ih human bio]ogy'are.intended for all students, and |

" survey the felat?onships between body structure and function and ﬁhe~ .
‘principles of health and disease. General anatomy and physiology acquaint

the sci;nce'major with- human body structure‘and function on cei]uﬁar,
molecular, and biochemical levels. The courses for allied health_shoUTd'
cover major anatgmical systems and their physiological functions from a
medical standpoint. Mdre @dvanced courses for allied healph students

~ ‘teach hématoTogy, serology, blood banking and urinalysis, and inglude
" “¢Tinical practice and procedure. ~Specialized courses for pre-med, medical

1aboratory .techr‘\ici@ns,. ‘p_re*dental‘, dental asgistant and hygiene students
are treated in their*own-subgategories.' Courses in clinical internships,

~ laboratory equipment orientation, diagnostic'proéedure,iand medica]_offtte/
" hospital orientation are excluded. - -

- -

a Human Biology ~

B Anatomy and Physiology - General

. Anatomy and ,Physiology for AHS
Specialized Anatomy and Physiology
Medical -
Dental - : K
S - n.

N \ . ' . . .. . 7

n, territoriality, migration, and field identi-

. : 3 ’
. . » . .
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N © HUMAN BIOLOGY . ¢ e,
'_ o A general overview of anatomy,_phy§101ogy, genetics and evolution.is':.'

- presented in courses of this typg. The relationship between structure

- and function 1s_stressed,,and principles of health, disease prevention -

" and control are -introduced. These course§,are intended primarily for o
"students in paramedical careers, such as medical dssistant, medical secre-

~ tary, nursing-assistant or for students seeking to ‘fill general -education
requirements. . Lo e I

HUMAN ANATORW.AND PHYSIOLOGY - GENERAL . °~ B

. These courses examine the -human body on cellular, molecular, structural,
| -and-functional levels. Physical and chemical principles are introduced
t'with relation to major organ systems and their‘physiological,processes.'
These courses are intended for science majors only..

ANATOMY_AND_PHYSIOLOGY FOR ALLIED HEALTH STUDENTS -

' These .courses are a comprehensive survey of major anatomical systems and .
" .their physiological function. Integumental, skeletal, muscular, circuld- -
o ~ tory, digestive, respjiratory, urogenital, sensory, nervous, -and endocrine |
 systems are.examined in terms #of physical, chemical, and medical aspects.
The courses are intended for allied health, nursing, and other health - -
. program §tudents. Medical terminology cgurses are exc]uded. - .

. - . ANATOMY_AND PHYSIOLOGY - SPECIALIZED R

“The courses in this category are designed for allied health and medical. "
laboratory technology students. Hematology, immuno-serology, blood bank-.
~ ing, and urinalysis are the major areas covered by these courses. Pra-
ficient clinical practice and preparation” for state licensing are among
j course goals. Internships for credit and technical orientation courses ™ -
" are not included in this category. = : ' R

ANATOMY AND PHYSIOLOGY - MEDICAE

. 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, .
are gnajor elements of course conterit.. Heredity, environmental factors, -

-~ --- and-pharmacology are also included.  These courses are. specifically in-
tended for pre-medical, medical-laboratory technology, operating room ,
assistants, and nursing students. Clinical seminars, medical terminology,
diagngsgic procéddre, and orientation to.monitoring 9Qu1pment are ‘ .

. excluded. . e SR 3

. ANATOMY AND PHYSIOLOGY - DENTAL _ ‘ . S _ SR

= QOral anatomy, physiology, head and neck anatomy, oral patholagy, disease, o

ipflammation, repair, terminology, prosthesis, hygiene, tooth morphology., ,

preventative dentistry, peridontology are covered by courses ‘in this ..

: category. These courses are intended for dental assistant; hygiene, and

~ pre-dental students only. Technical orientation, equipment, and clinical
“practice are excluded, : _ ‘

l' o | p »e .

. . - on : .
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o MICROBIOLOGY S A S e
,’ :' Genera] characteristics of micro- organisms, bacteria, and parasites
are. covered by the categori Introductory mikro-
biology emphasizes basic microbioiogy principies and techniques and is
intended for all science students. Bacterioiogy introduces the science
. and health students to bacteria as. they pertain to the. disease process.
Microbioiogy for speciai groups focuses on the needs of speciai groups
in the presentation of basic microbioiogicai principies parasitoiogy
and bacteriology. Technicai orientation, clinical. procedure, and ciihica] _ ?
practice courses: are not inciuded
Miorobioiogy !

-

es in this cia551fication

" .Bacteriology -

Microbioiogy for Speciai GrOups :

-

-

- GENERAL - MICROBIOLOGY . 5 T LT

Courses in this category survey gen&rai characteristics of major mjicro-
organisms. Virulence, morphology, physiology,. ‘control methods, and micro-
bial techniques are the main emphasis of these courses. Courses. of this
typ epgre intended for science and heaith occupation students and require a
gene 1 bioiogy course .

ENERAL BACTERIOLOGY "
‘ Basi¢ techniques, terminology,

principles, and medicai app1ications are,

" {ntrodyced. by courses. in this category Staininq, culturing, isolation,

“and identification of bacteria jed in- ‘relation to infectious dis- ..
_eases. These courses:are intended for science students of advanoed T
standing asoweil as students in.medicai technoiogy programs. ,;= A

MICROBIOLOGY FOR SPECIAL GROUPS

- The principles and techniques of microbioiogy, parasitoiogy, mycoiogffand o
bacteriology are combined in courses of this type. -The stutlents far whom .. .
. {ntended detevmine ‘the tourse content. Examp f courses in this cate-

microbiology for biomedical, pré-veterinary, “allied healthy =~

“gory include

. food 'science, a

procedure courses arege

* .

gNTOMOLOG ;.‘ S

nd agricuiture students

Technica1 origntation and c1erica1
xciuded\ . . ‘

. o .\.
. ) N . ,
a : : . .
. ' . .
v e _ 4/&

‘The two categories in this
entomoiogy, c\assificatio:E and
Entomoiogy 1s an incrodu

ciassification cover the principies of ﬁ
identification of major insect species..ﬂ

ry survey courselfOr science students
'\'..
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‘-‘ . . . . .“

iblqu for Special Groups.

Entomology

Entomology for Spe¢1a1'Gro ps

ENTOMOLOGY' A . .

Biology and c1asst1cat10n of insects are the focus of courses in this

—category. - Evolution and control of major species’ are also con$idered.
#hese courses generally require a course in general zootogy and are in-""""" e

tended for science majors. -

| N a'
t

- ENTOMOLOGY FOR SPECIAL GROUPS S g

The courses in this category examine insec classification, structure,
‘ecology, economic importance and control. The beneficial as well as Y
hazardous aspects to animals, plants, and'man are considered. TThesg L
“courses are generally, directed to agricu1turq,-horticu1ture, apnd farm ~:- . .

-~

. management students.. :

_*ECOLOGY AND ENVIRONMENTAL - L ~ : -

Ecological principles of enVironmedtal.bio1o§j are presented to -
science and non-science studgnts in the subcategories of this E1assif1ca-
tion. Populations, ecosyste f.energygconcepts_pommunities, p

1utants,

homeostasis, and marine b1o1oqy are“pr*q'ny—concerns—of—these—eategonies-

Field study, collection techniques, and quantitative analysis of these . .

,topics are also inctuded. Most courses included in these categories
require an introductory biology course. ‘Independent study, special topics,

and trave} seminars are not included. %~ ~ | , | ,
___ Non-Scignce Major Courses - o ' |
« Science Major Courses - RS —
Field and Nature Courses : A
Marine Courses o ,55;}), X
- NON-SCIENCE MAJOR - o T

" These 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 ace~consjderéd. Courges of this type are 1ntendeq -y

for all students. = - ¢ R

*SCIENCE_MAJOR COURSES ° - . | ~ S ;
“The courses in this category survey major ecological themes and are in-",
“tendgd for science majors as well -as for students in horticulture, fire ',
sctence, range management and forestry. Population regulation, community ¢.
. . . ‘ to , | = L : . . R ‘ ?
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T | . | '
o - . structure, and ecosys tems are”éqc]uded in course content. The effect of
N ecological systems on homeosta is, energy concepts, and the integration. T
4. 1 of living organisms {s,also discussed. | "

 FIELD AND N@TURE I ,
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 ‘forestry,

. parks and recreation, fire science, horticulture -and range management. -,

v
L

L j\MABINE COURSES .
These courses focus on hydro- and marine biology. HydrobfoTbgy'1ne1udes'W“'"_
~ study of aquatic habitats, chemical analysis, and organism collection and
" analysis. Marine biology examines ocean environments in terms of the , "
11ving organisms that. habitate them, field study, collection methods., and
analysis techniques are also jncluded. Courses of ‘this type are ‘intended
primarily for scizsnce students . . .

#

‘RELATED TOPICS . .
) The categories in this clasy{fication present an overview of prin- e
ciples.of nutrition,” pharmacology, radiation, environmental pollutants, e :

S | ';and.baologjcg]_sqience_téaching methods. , Courses in clinical app11cation, .
| : and function, are

\ _' "i.a - E C‘i‘irﬁtk./ 9

~ excluded. | |
Nuteition : .
- Phaymacology \ ‘ , ‘o
I . Radiation Effects and Environmental Pollutants.
I Teaching ‘Methods . I
A . * . / .,

| . . ) ' . ' - { ; a ; * +
: , fourses of this type offer comprehensive'ang}ysis of nutriéion/priqc1p1e5'
. nd ‘health. Nutrients, their function, digestion, absorption, metabolism,

. 7) -and hum&n needs are discussed. These courses:are intended for all"stu-
. R ARl |

dents.
" PHARMACOROGY . Lo | o |

o These courses exaMiné principles of pharmacology for students in various

D *  health occ¥pat10ns. . Drug types, usage, dispensing, contra-indicationsy
o and faderal regulations are the primary topics covered. Actual course
© . % . content is dependent on the students for whom intended. Some courses’ re-
s . .quire*chemistry and biology ,background. ‘ . C
Lo RSN - R ) ) \

\\\.
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~ environmental pollutants and their
‘courses are intended for all students.

CTEACHING METHODS - ¢t N T

v o : )
RADIATION EFFECTS AND ENVIRONMENTAL POLLUTANTS |

Courses studying the b101dgics1 effects of radiation, measuremént of
radiation, hazards, and proteCtion methods are included in this category.

W

technician programs. Also included in this @ tegory are courses examining

ffects .on man and environment. These
\ T _g.j

‘They arg primarily intended for 53{%1:; in Ediation therapy and X-ray.

‘These courses focus on methods. of teaghing biological science 1n elemen-*

tary schools. Courses of this type are {ptended\for child study and
education students. ' . ' -

L] . "‘\ - ~ . A . ‘
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L APPENDIX C o ., | N
. - | ‘.Tab]eCI S ; ‘ - > N
- _ I Introductory Biology in the Two-Year Colleges, 1977~ 78 Academic Year o ' R
Percent of "Percent of Percent ‘ Percent of Total i
) CoHegesTh1 Colleges of Total Introduccﬁry Biology .
. ' , ‘ . ., e Listing s Listing This Intro. Biology Sections fisted on D
. \Type of Course | Type Course Type Course Courses Listed Schedula : %
. o ‘ o in Catalog gghglasz, on Schedule Lecture, Laboratory -~ - - |
| . . g | (n=175) (n=175) (n=355) ~ (n=1859)  (n=2217) |
. - . ' . ‘ ‘ . e - .. ‘ = »
. Non-Science Majors - 65 - 49 : *35 32 26
:' '_ o - : -'\\' ’ . .
- Occupational Services , - 6 3 1 . 1
Lo e __ . 4 . . y L
Science Majors CoL 73 | A ' 57 65 _ 72
A : Specialized Courses ' \ B V' o -9 .- 6 f 2 1
.(Non-Science Majors) " e | -
- o - - \.. . . > : .
SN "
o Notes Ve 162 collages (93% of sample) 14st one or more 1ntroductory biology- courses in the
. co11ega catalog, . R
. . 157 colleges (90% of sample) 1ist one or more introductory b10109y courses in W~}W“
. S schedules of classes. | ~ | ‘ ' ‘ L
ey el N~
é _ . ‘.... 8{\/
L] . . r.' - t .
l“..‘ ‘v(q . 'i#“ ‘
Y ‘ ; Y
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Table C2
AdJBnced Bio]ogy in the Two-Year Co]leges 1977-78 Academic Year

Percent of Percent of - Percent of Total .Percent of Total

L ‘ g - Colleges Colleges Advanced Biology Advanced Biology' .
T of Course Listing This Listing This  Courses Listed Sections Listed on
ype o s€. .. Type Course  Type Course  on Schedule ‘Schedule
~in C] o : : i
1"-9933193 : 'Sgh%d%%% | . Lecturg- Laboratory k
(n=175) (n=175) - (n=54) (n=65) (n=40) }
> Molecular/Cellular A T EE 2 25 |
Genetics o s a6 6. - 51 38 :
~ Embryology - ‘ < 3 o r 7 ¢ 8 13
o o N o o
- Microtechniques - N 7 ‘ 4 . 17 20 . 18 -52
oo : . ’ : . | : .
Other | 4 L 2 . 7 .9 8 !
~ Notes. 1. 58 colleges (33% of samp1e) 115t one or. more advanced biology ‘courses - in the college ;
~ cataTog. o R 3
2. 43 co11eges (25% of sample) 1ist one 0r more advanced biology courses in schedu]es of *
classes. - _ _ \
* T - R .V ' ' . —
. - o . C . '.?‘.“ N
: 8".. . B ." 90"
R | . o
[4 ‘ L ’.. . .h‘. , .
R [ ‘




Table C3 i _
_Botany 1n the Two-Year Colleges, 1977-78 Academ1c Year

—g— 1 :
Percent of Percent of Percent of Total Pencent of Total

N ' 'i” - Colleges = - Colleges Botany Courses** Botany Sections
' ~_Listing This Listing This Listed on Listed on- Scheaule
Type of Course - Type Course Type Course _ Schedule -
L | ~ in Catalog in Class . lecture Llaboyatory
. ' : S ' Schedule ° - . '
| (n=175) (n=175) (n=175) (n=286) (n=310)
' N -Sci ce Majors 10 - _ 9 ' £ .9 9 5
| on-Science Majors | _ . | ) | R _ | o
o - Occupetional Services - 10 T 13 o 13
| | Science Majors . | | : 6 | 57 n 72 75
© ' TField Botany | \ B R [ N A -
" Notes. 1. 126 colleges (72% of sample) 1ist one or more bgtany courses in the college catalog.
- i .. . ‘ s \A e “_'"’"'““‘“"
2. 109 colleges (62% of sample) 1ist one or more botany courses in schedules of ‘classes.
.. ’ :.‘ 1
. . / k r "/"
91 > , 9&J ‘
o . -
. ‘ VA/‘ ! . p ] K :j@“




| Table C4 L
Zoology in the Two-Year Colleges, 1977-78 Academic Year ,:

S . , ' ercent of - Percent of “'Percent of Total Percent, of- Total o
- R . : " Lolleges 1 » Colleges - - Zodlogy Courses . Zoology Sections
' ) Listing This - Listing This .Listed on . . Listed on Schedule
Type of Course Type Course Type Course  'Schedule ' Leéture Labo ry
PR . T 1 atalog in Class ' R _ : . '
A : _ | . . Schedule - o . ' l : &
’ : ~ s | ~(n=175) =1~ {n=175) o (n=186) (nﬂ352) (n=420)
Non=Science Majors . | N 4 . N L54 3 L
Occupational Services - » 5 3 | 6 ; 5 5 |
- Science Majors  ° . 67 59 ° o 7 g2 85
Animal Anatomy and Physiology 12 _ 9 . - 10 7 o1 .
8 ,0rnithology : : o, - 5 .2 2 o . 0

a
2 - > e
+ - T
5 -’ .

("' Notes. 1. 127 colleges (73% of sample) 1ist one or more ioology cou}ses in the college catalog.

a——

2. 112 colleges (64% of sample) list one or more zoology scourses in schedules of classes.’

,
| .
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| Tab]eCS | ' ' : | G |
quan Biology in the Two-Year Colleges, 1977-78 Academic Year '

T

Percent of = Percent of ~ Percent of TotaJ Percent of Total
L : : : Colleges Colleges ° Human Biology . Human Biology
| T i 2una af Cour - " . Listing This—Listing This . Courses Listed.  Sections Listed on - .
v o Type of Cqurse- ) Type Course Type Course ~ on Schedule “Schedule '
- - in 91'0_3__.12!1_ iszhgllﬁﬁz I " . Lecture La‘b:)ratory
C(ne175)  (n=178) 0 (n=689) (n=1585)  (n=1726)
human Biology . . 18 w., 7 5 74
ﬁuman Anatomy and Physiology, ' 85 - 78 | 42‘ ' 56 * 64
Géneral | | | L . o
~ Human Anatomy and Physiology, 38 £ I - T, | 15 -
@ Allied Hea]th Students - | o . . W
) Anatomy and Physio]ogy, 35 _ 29*‘ P - 9 N
, . SpeciaHzed . oo . : - | ST o L
. Medical o AN A 8 - s 6
- " pental A | 23 . 19 BT RS N
| _ . : . .
- ) . g - . 7' ) . . , . v . P :/ . L) ) [
-V Notes. 1. | 168 colleges. (96% of samp]e) Hst one’ or more human b1o1ogy gourses in the co]]ege
o cata1og. i o : | -
,‘ . _' 2. 159" co11eges (91% of samp1e) 1ist one or moge human b101ogy courses in schedu1es of. . o
" _ c]asses . . . o
L o S L \ D o R R4 I
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Table C6 - S ‘.-' . \
’ Microbiology 1n the Two-Year Colleges, 1977-78 Academic Year r ,
Al L -
Percent of Percent of Percent.of Totdl Percent of Total
Colleges . Colleges - Qicrobio]ogy Microbiology
Tvpe of Course Listing This Listing This ourses Listed . ‘Sections Listed on
. yp ‘ ~ Type Course  Type Course on Schedule- Schedule
in Catalog in Class S . ' :
| . Schedule ° , Lecture Laboratory -
, (n=175) “n=175) (n=2%97 (n=468) (n=578)
. ~ P e — ca 7
"Mjcrobiology | . 7 70 66 73
. I ‘ ! a‘
. Bacteriology ' 9 6 ‘ 3 ~ 3
/ ' - R
@ Microbiology for Special Groups . 37 31 // 31 24
) : (N . '

) — \

»

2. 139 co]]eges (79% of amp]e) 1ist one or more mi robio]ogy courses in schedu]es of
classes. ‘ _

o

Notes. 1. 152 colleges (87% o{g:ample) Tist one or”nnt ‘mi¢robiology courses in the college catalog.
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\ - o f//- : . Table C7 | ]
Entomology in the Two-Year Colleges, 1977-78 Academic Year
-F i ' ' ‘ V
o Percent - of Percent of Percent of Total . Percent of Total
' - ‘ Colleges Colleges Entomology Entomology Sections
Listing This Listing This  Courses‘Listed Listed on Schedule
N Type of Course Type Course Type Course on Schedule - Lecture Léborator
¢ \ in Catalog in Class " y
: ‘ ‘ N Schedule Y |
- (n=175) (n=175) (n=14) (n=16) “(n=13)
Entomology o 12 5 . 7. 64 63 . 62 |
special Groups - -5 3 [ 6. 37 38
% Notes. 1. 27 colleyes (15% of sample) 1ist one or more entomology couﬁées in the coi1ege catalog.

{

2. 14 colleges (8% of sample) 1ist one or more entomology courses in schedules oflclasées. «

i
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» o - Table C8
i Eco]ogy and Environmenta] Biology ‘in the Two- Year Col]eges, 1977 78 Academic Year - %
L, ‘ - 1 |
4
' Percent of Percent Percent of Total Percent of Total
‘ " ' ,Colleges " -of Colleges Ecology/Environ.  Ecology/Environ.
‘ - .Listing This Listing This Courses Listed Sections *Listed on
. Type of~Course. Type Course Type Course on Schedule . ° Schedule
0 ~1in Catalog in Class
i Schedule . °© .~ ) LeFture Laboratory
(n=175) .~ (n=175) -, (n=118) . (n=242) (n=206)
Non-Science Majors g 30 ‘ 25 . M 67 . 55
Cscience Majors - ! . & w7 1. 6 ° 6
- _ - - ¢ L ot : .
Field and Nature ‘ j;\ 22 ) . 13 o 3 ' .23 .23
Y w Marine : C1’T .9 17 .14 16
\ ' : -, ) o o ) '
. ‘ Notes. 1. 87 co]]eges (50% of sample) \dst one or more ecology and envirbnmenta]lbio]ogy'courses
, v in the co]lege catalog. : v
p 2. 69 colleges (39% of sample) 1ist one or more ecology and environmental biology courses
Cdn schedules of classes
Cr . ) R
. > .
\ o ~ }
v i ' : 10‘,
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J N L | - Tabld c9 | S
i f : Bio]ogy Re]ated Topics in the Two-Year Colleges, 1977-78 Academic Year | L. ‘ )
R _ ‘ ' BN Percent.of‘ Percent-of - Percent of Total Percept of Total
B . | Co o Colleges Colleges Related Topics - Related Topics
Lo L h ' Listing This Listing This °~ Courses Listed Sections Listed on-
' ’ Type- of Course . Type Course Type Course  on Schedu]e Schedu)e . e
in Catalog ;2h%%%%§' YT ~ Lecture ~ Laboratory
(n=175) (n=175) (n=134) (n=316) (n=14)
. \ . ; ) . oﬁ' .
Nutrition - J 49 1 - 68 19 79
. Pharmacology [ I [T 29 19 - 14
Radiation Effects and 4 2 R B 7
;Pd Environmenta] Pollutants (
%  Teaching Methods T o 1 ‘ 1 -+, 0
- . * N 4
b Notes. 1. 97 colleges (55% of sam Te), 1ist one.or more biology -related topies in the college
P
.~ S catalog. .

2. 82 colleges (47% of samp]e) 11st one or more b1o]ogy re]ated tepics in schedules of
. ‘classes.
. . : »

[
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o B The fol1ow1ngifisning of references inc]Udes'aft1c1es and studies of
instructional pr@ctices,in two-year co]]ege‘biofogy courses .

ASSESSING THE USE_OF' AUDIO-TOTORIAL METHODS IN BIOLOGICAL ‘SCIENCE COURSES

" Arnwine, J. E., & Juby, B. An oneéﬁive'eVa]udtﬁoﬁEof the success of audio-
tutorial _course in deneral biology. Unpublished ppper;gj969;
{ED 037 207) ' . B IR

BaJ]Qu, W., & Filteau, W. Anyone can start an,AT biology progﬁam. lhg
. American Biology Teaqher, 1971, 33, 480-483, 492\’ S -

B{sh, J. T., Bowman, B. L., & Sarachek, A. Lecture-]aboratory Vs. sjruc-
" tured audiotutorial approaches:. Student achievement. Jaqurnal of College

Sciencé Teaching, 1978, 7 (3), 168-171.

Darnes, G. R. (Ed.). Proceedings: Annual I1linois Junior College Confer- -
* ence. Springfje]d, [11.: Illinois Junior College Board, 1972. .. ° ‘

(ED 073 754) . )

2 Decker RQ_C' Cuyahoga Community College. Junior College Journal, 1969-1970,

.~ a0 (8)\-1p-18, 56, 58; 60, 62. —

E1liott, W. D.. & Montgomery, R. J. The integration of audiotutoria) mini-
courses with the convehtional biology lecture and laboratory. Unpublished
paper, 1974. (ED Q92’198) R R i} :

Hahn, T. C. Audiotutorial instruction: *‘A case study. Bioécfence, 21,
‘814-819. ) ‘ - , '

o Lyoq,*d. D. The relative effectiveness of individualized script and audiq
' nstruction in junior college biology  (Poctoral dissertation, Univer- -
- "sity of Maine,, 7-). Dissertation Abstracts International, 1977, 38,
2025K. (Uniyaglilly. Wi crofiims No.,77-21852) A AN

Muzio, J. N., & Others. Audio-tutorial project: An audio-tutorial abprdach ‘
to human anatomy and physiology. Brookdyn, N.¥.: Kingsborough Community
' College, 1974. (ED 097 911) '

National Science Teachers Assogiation. .Association for the education of
teachers of science, compilation of papers and reports from sessions '
“held in conjunction with the Convention of the National .Science Teachers -

Association., Washingtop, D.C.: ‘National Science Teachers Association,

1966. (ED" Q17 471) - ' ’

Opacinch, C., & others. Research 1n.1nstrﬁct10na1 methods. Catonsville,
Maryland: Catonsville Community College, 1974. (ED 097 185)

Quick, C. L. An analysis and evaluation of an audio-tutorial- approach in

" the biology laboratory at the University Community .and Technical follege,
the University of Toledo (Doctoral dissertation,.lhg-Uniyersity of
Toledo, 1971.) Dissertation Abstracts International, 1977, 32, 3871A.
(University. Microfilms No. 72-02161) ' by ( -

hY
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Seal, C. W. Twa methods of teaching-a general biolpgy course in a communfty
college: -Audio-tutorial with conventional lecture-laboratory (Doctoral
‘dissertation, Auburn University, 1976 ). Dissertation Abstracts Interna- -

{ . tional, 1977, 37, 5729A. (University Microfilms No. 77-04317)

~ Sparks, P. B., & Unbehaun, L. M." Achievement of -audiotutorial and conven- i
‘tional biology students;/?ﬁgpmparativestudy. Bioscience, 1971, 21,
574-576. 2 Ry _ . -

3

COMPUTER USE 'IN BIOLOGY | CL .

Crovello, T. Qohputersvin'5101ogica1 téaching. ‘Bioscience, 1974, gﬂ, 20-53.
) Hyatt, B. W., Eades, D. C., & Tenczar, P, Computer-based education in biol-
¢ o ogy. Bioscience, 1972, 22, 401-409. ) .

Manteuffel, M. S. Implementing PLATO in biology educatfon at three *commun-,
ity colleges. (CERL Report X-47.) Urbana: I11inois University, 1976.
28 1) , | : >

Zimmer, A.L. (Ed.). Community college users" report, Fall 1975. Urbana:
I11inois University, 1976. (ED 122 90T) . .

USE OF MEDIA IN BIOLOGY COURSES

Belzer, T. J. A_comparative study of a traditional Jecture method and a
group-paced, multimedia, non-lecture method used in teachipg college

* biology. UnpubTished paper, 1976. (ED 133 026) . =

Brady, E. R. The effectivenes of field trips compared to media in teaching

lected eqvironmenta] concépts  (Doctoral dissertation, Iowa State ‘

University, 1972 ). Dissertation Abstracts International, 1972, 33, 4196A.
(University Microfilms No. 73-3860) - e

Carlson, E. A. Teaching by, television: A critique. .Journal of CoTlege
Scienrce Teaching,'1973, 2 (3), 15-17. :

» ' Kinsinger, R. Ev Education for health technicians--An overview. Washington,
D.C.: American Association of Junior Colleges, 1966.. (ED 011 779) - .

MacQueen, P. An_evalugtion of the educational]y'diSadvantaged studen?s'
9 performance in_the Biologys 101 multi-media approach at Polk Community
) College. Practicum, Nova University, 1973. (ED 094 827) |

Rosen, M. ., & Cohen, A. M. An evaluative study of the University of
California, Irvine/Golden West College Cooperative Science Improvement

Project. Los Angeles: Evaluation and Rgsearch Associates, 1972.
(ED 092 325) E ‘ - . -

.

. -




"INSTRUCTIONAL OBJECTIVES §OR' BIOLOGICAL SCTENCE COURSES: L

Capper, M. R. Instructional objectives for a junior college course in

s00logy. Los Angeles: ERIC Clearinghouse for
(ED 033 718) .

Junior Colleges, 1969.

Capper, M. R. Instructional objectives for a junior college course in

physiology (first semester). Los Angeles: FRIC Clearinghouse for Junior

- " Colleges, 1969. (ED 033 711) - - ,

“ Capper, M. R. Instructional objectiyes; for a junior college course in

biology (first semester). LOS Angeles: ERIC Clearinghouse for Junior

Colleges, 1969. (ED 033 68§) )

Dunbar, M. 0. An analysis.of the relationship which exfsts between hognia

) «tive and affective educational objectives in selected community college .

biology classes in southeastern Michigan. (Doctoral dissertation,
, University of Michigan, 1976 ). Dissertation Abstracts Internatipna1,

37, 777A." (University Microfi]ﬁs No. 76-19122)
Herrick, -K. G. Community college biolody lesson cakalogue. Urbana:

[1Tinois Upiversity, 1976. (ED 138 451)

‘Maffett, J.~E. Instructional performance objectives .for a

course in general

biology. Bradenion -Florida: Manatee dJunior College,

Purdy, L. (Comﬁi]éf)u \antrdctiong]“objeétﬁQes for a junior college course

a . in introduction to bioTogy. Anpublished paper, 1972. (ED 067 078)
S -

Purdy, L. (Compiler). Instructional objectives for a junigr college course

in humanAanatomyfphySio1ogy. UnpubTished paper, 1972. (ED 067 076)
Putnam, S. L., & others. Major systems of the human body ga{programmed

text for allied health service trainees). Downey, Californig: Rancho

Las Amigos Hospital; 1970.

Starkweather, A. Instructional objectives for a junior_college course _in

'

.+ introductign to hvsioloay. - Los Angeles: ERJC CTearinghouse for Junior‘
. #%_TolTeges, i971. (§EIQ§9'753) e

Starkweather, A. Instructional objéctive§ for a. junior college course )

in. general biology] Los Angeles: ERIC Clearinghouse for Junior Colleges,

1971. (ED, 049 148) -
' . » o »
e INDIVIDﬁ%LIZED INSTRUCTION .

[,

Co us, M. E. Individualized instruction in college anatomy-physiology.

he American Biology Teacher, 1974, 36, 41-43.

Geiigrt; P. Individualization of student rate, goa]s,'and instructional

hethods for an introductory biology program.
'Teaching, 1974, 4 (2), 107-110. :

.
£ -
v -

88

10,

Journal of College. Science

»

7967. (ED 016 482)

4
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_ ‘G]ick,/b.\ﬁ. PSI__. one semester later. Unpublished paper,_1§Z3;
. " (eD 089 624) - S

: =) - :
Glick, D. M. PSI _ two semesters later. Unpublished paper, 1973.
.- AED. 089 625) \'g T : . :

Rakitan, R. W. Comparison of conventibnal junior college btology program
; versus a mastery junior cog.lege biology program (Doctoral disserta-
. s --tion, Northwestern University, 1976. ). Dissertation. Abstracts Idter-
' ' national, 1977, 37, 4257A. (University Microfilms No. 77-01336)

N Richard; J. A tool for independent study in biology. Corvallis, Oregon:
. Oregon,State_UniversityQ 1965. {ED 015 .741) e

Strickland, W. R. A comparison of a program course and a trgdifional lec- -

. ture course 1n genera],bio]ogy" (Doctoral dissertation, University of

southern Mississippi, 1971 ) Djssertation Abstracts - International, 1971,
32, 2510A. (University'Microfilms No. 71-28849) - S

N e
3

INSTRUCTIONAL APPROACHES TO THE LABORATORY
= :

_Gray, R. C., & Olsson, F. J. Open laboratory in biology. Joirnal of Col-
. lege Science Teaching, 1975, 4 (5), 332-333. S

Kampwirth, R. G. A comparison of a conventional junior college biology

' laboratory versus a research project laboratory (Dogtoral dissertation,
Northwestern University, 1972 ) Dissertation Abstracts International,
33, 2784A. (University Microfilms.No. 72-32474)

Norberg, A. M. Individualizing instruction in large dndergraduate labora-
tories; II.° Computers and investigations. The. American Biglogy Teacher,
1975, 37 (8), 470-472. g ' .

Von Blum, R. Individua]izing'instrhction°in,large undergraduate biology
laboratories; 1. Development of the model. The American Biology Teacher,
1975, 37-(8), 467-469. : o .

» -

o

e

For further references on the audiotutoria] fiethod and on 1nd1V1dua112ed
instruction, see bib1iographies compiled by D. L. Murray 'and E. B. Kurtz

A in Creager, J. G., & Murray, D. L. (Eds.). The use of modules in_college - |
‘ biology teaching. Washington, D.C.: The Americam Institute of Biolog-
Jcal Sciences, 1971. s PR ' ' |
. ,“ . - ’
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7" Center for the Study of Community Colleges

. wakey

¢ = _INSTRUCTQRSURVEY -

*

Ny
. .
LIS =

* Your collége is patticipating # a nationwide st%idy conducted by the Center for the ‘Study of Comy ~ |
munity Cdlleges under a grant from the National Science Fgundation. The study is concerned with.

the -role of the stiences and technologies in two-year colleges — curriculum, instructional practices
and course activities. = . . . .

-

. v L
The survey asks questions about one of !your..classes offéred last fall. The information gathered will
help inform groups making policy affecting the sciences. All information gathered is treated -as
confidential and at no {ime will your answers be singled

tional practices as disct&hed irl‘-\a\ national sample.. '

¢

out. Our concern is with'aggregate instruc-

. We recognize that the survey is time-consuming and we apprecjate Your efforts in completing*it. R
" Thank you very much. R : L . N :
' ; o . 400"
. . ’ ' N »
la. Your coHege's class schedule Indicated that In Fall, 1977 you were tgachlng: .
' ' v o ‘
‘ (Course) : - - 11-13 . (Section) AN
. ' ) ' , R
Q ‘ If this class was assigned to a different instructor, please return this survey to your campus facilitator 3 '
to give tq the person who tatght this class. - ‘ . - :
: ’ o . ‘ | : , | “
¢ ' \ ' ' N ’ ’ - W . “ - ,
' If xe class was not taught, blease give us the reason why, and thén return the uncompleted V-
¥ surVey form In the accompanying envelope. . ' 1
' b. Class was not taught because: (explain briefly) ] . ‘
7 .
- / ) 4 . -
'\ - §
: . ‘ ;
Please answer the questions in relation to the specified class. - '
. ) [ l ’ . , ' Y ‘. “
2. Approximately how many students were initially enrolled In this class? "~ Males 1416
' B , | . g Femiales 17-19
L] . _ £ " . o " . O
3. Approximitely how many students completed this . LR )
course and received grades? (Do not include | ' ' -
withdrawals or incompletes.) Males 20.22
. o X : Females 025 -




L

L : ' . o
) ] . v : AN

" 4. Check each of the Itq;m below that you belleve properly describes this course:
' &. Parallel or equivalent to a Imyér division college level course .

o 2

. at transfer institutions, . .-~ .
] . ’ . :
. b. Designed for transfer students majoring in one of the natural ) .
s Eesources fields (e.g., agriculture, forestry) or an allied health : o,
: eld (e.g., nursing, dental hygiene, etc.) e . DO
. c. Designed for transfer students majoring in one of the ph);sical '
. N or biological sciences, engineering, mathematics, or the health
- _ sciences (e.g., pre-nfedicine, pre-dentist% Co e e 0?2
A Designed-for transfer students majoring in a non-science-area ' 0
y . R Designed for occupational students in an allied health area ..o O3 ) -
N ff.D'esi'g ed for occupational students in a science technology or ) AR /
/ engingering technology area . ° . Do e e '
oA ) g. Designed as a-high school make up or remedial course Oo* N'
. . ] . . . 3 : [y )
. ’ h. Designed as a geperal education course for non-transfer and non-
\ occupational studeats. . # . : . e
) i. Designed ther education or pqi‘sonm upgrading of adult T -~
' ) ' students e e
_' . - j. Other (please specify)f h : . Oe° .
- v ' * ‘

Sa. Instructors méy desire many qhalltles for their students. Please stlect the one quality in the following list of four

that y‘ou most wanted your students to achieve jn the specified-course.
. ' . . . <

. A \ h)‘Understand/abpreciate interrelationships of science and ‘
‘. T _ technology with society . . . . . . . . .
2) Béable to understand scientific research literature R
L

3) Apply principles learned in course to solve qualitative ahd/or
quantitative problems Co e e

4) Develop proficiency in laboratory methods and techniques of

. the discipline . T

b, Of the four quall\)_es llstéd l;elow, which one did you most want your :tudents to nclﬂe\;e‘?
' ‘ 1) Relate khowledge acquil‘e}d in class to real'World systems '
and problems . . . . . . . . . - .
2) Understand the principles,concepts,and termino‘logy of the di'sciplin'e .
3) Develop api;reciation/un rstanding'(gf sgienti}ic method

4)’dain “hands-on" or field experience in applied practice . . . .

c. And from this list, which one did you most wiant your students to achieve in the lpeclﬂeii ciass.
. 1) Learn to use tools of research in the sciences l

2) Gain qualities of mind useful in furthc;' education .

3) Understandself . . . . . . . ..

4) Develop the hbility 0 think critically . . . . . . = .

6. Were there prerequisite requirements for this course? .
b. IF YES: Which of the following were required? (CHECK AS MANY AS APFLY)

Yes [

'.D1 27

D2
0 .
0+

o~

Dl 28
Di’
D3
D4

uk B
o .
D8
04

-

No[]? 3

' ' 1) Prior course in the same discipline taken in high scHool [} ¥ . -&Ileget] LA 3
2) Prior course in any science taken in high school []J2 . .. college [:] 8 oo
3) Prior course in mathematics taken in high :cho.ol 0O . éollege 0O°
4). Declared scienee or technology mdjor . _[j4 :
~5) Achieved a specified score on entrance examination .  []°
T -0 Othér (please specify): Ho e -
- - »
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7. "Over the entfre term, what percentage of class time Is devoted to each of the lqllowlnD'

R a. Your own lectures T ‘ % 32/33
P ' '. b. Guest locturers S I By ‘ 84/35
c. Student verbal prcsentations JE 9% Y /
N " @ Class discussiori ,. . . . | % W
e. Viewing and/or listening to film or'tapcd media . 0%, 40/41
f. LSi'mTJlation/g.amingo‘ L Coe I T 2043
’ , ‘ g Ouiiier;/examir;atibns: . r". S . ’. T I 7S C ‘44/45
h. Field trips. , % 46/47
L i kecture/demonstration experiments R .. . . % ' | 48/49
' j. Laboratory experiments by students ~ .- . . . ' o © o 50/51
. k. Laboratory practlcal examinations and quizzes - '. : % 52/59
* i ' ‘ ) 1. Other (please speu/y). . . ' . // .
’, l , - ’I _ ‘_ __t /84 ' 54/55
. e o /o
, Please add percentages to make | - TOTAL: 2100 Y .
N ] “sure they agree with total | ~. ' ;
. i ) /‘/ ) -
8. liow frequently were each of. the following instructional media us;:d.,h;..thls class? . ; ' ‘ ‘ K
Also check la%t box if you or any membet of your faculty devcloped ) » .
© anyof the designated medla for this course . 71 -
‘// ‘ l');evelope(! . .
e ' k Frequently / Occaslonally Never oth{:::rcz;ty- »
) g ,)J used used used membet
a. Films . . Y. . . . L .o .~ [_'_'].“ 02 « mE ‘ D‘ 56
.b. Single concept filmloops . . .. . . ... O 02 02 o* ¥ |
c. Fllmstrlps T T mk; O 04 58
doShdes. .« . . O 02 o® O« ®
e. Audiotape/slide/film.combinations. . . . . . . O ) 0?2 ~ [:] 3 Oo* 0
f. Overhead projected transparencies. . . . . . . [0 0?2 0?3 O+ ¢
g. Audiotapes, cassettes, records T N R 02 0® , O © ’
v h. Vldcotapcs C e O 02 o - 4 63
* i. Television (broadcast/closed circuit) . . . . . . 0! [0d? 0?3 ' 04 64
j. Maps, charts, illustrations, displays, . . . . . . 0! i mki 0?2 04 85 "
k. Three dimensionalmodels . . . . . . . . . O nk 0O? * 66
_ L Scientificinstruments. .. . . DR o 0?2 2 0+ ¢
L, m. Natural preserved or living specimens . . . . . . [}' - D o2 . [+ o
n. Lecture or demonstration experiments
involving chemical reagents or physical apparatus . . [ 0?2 ‘0 9 0o+ - %
0. cher(pledse spect'ly):% e > 0! 02 03 O 70
t . ’ \ - o d ‘ ‘. -
& K

[RIC - . S
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.9. Which of the following materials were used in this class? CHECK EACH TYPE

,USED, PLEASE ANSWER ITEMS A-D. \

A 4

i

T

e

\

.

l% D. THEN, FOR EACH TYPE

115

A. B. C. - : \ D. o
.._' . . How much say did you have in
. ! _the selection of these materials?
How * ‘ <« Selectgd
many ‘How satisfied were you' . them byt
pages in with these materials? Did you had to Was .
total —{ prepare verify member of
: were Would  Definitely |  these with a a group Someanc.
Check students like to  intend materials? chairperson ' that else:
Materials required [Well- change . changing s Total  or admin: selected selected
Used to read? [satisfied themn  thém Yes No §ay istrator them them
{ - .
16 17, 18
0O Textboo‘s 0! 02 - 0 D\ 2 0 0?2 mE ak
S 13-15 ot - » '
"J- r o M
Laboratory
2 materials ' ~
and work- 22 2 . 2 ,
books e 0O 0?2 mE 0! ]2 0! ]2 ? 0*
19-21 -
v{_'_] Collections ‘ \
3 of 28 29 30
radin’gs D, D' D2 Da D‘ . D2 D‘ D2 D3 , D‘
25-27 7 .
. \
[0 Beference el 3 3
ooks . 0 ]2 e 0! 02 0O 2 0? ¢
A 31-33
: T ‘ )
[:] Journal !
and/or
articles ——— |, 07 a? O (oY DO 0O o2 a? O
. 3139 - .
, 48 a7 48
) Newspapers —— — | [ - 03 o' 0°? 0! L[Z]2 - O3 0 .
6 4345 '
[] Syllabi '
7T and - . v
" Handout 52 , 83 54 ' %3
materials o-1 .0 0° |O 0| O 0O: mE ‘
- 49.51 .
Problem 8, ’ 59 0
8 Books 0! 02 mE 0" 2 ! ]2 NE [+
' 55.57
. [___] Other i ]
Y (please ) N
. specify) ’ i
64 65 o6 . ) '
. 0 2 mE ’[_—_]1 0?2 ! 0® s 0+ ¢
61.63 . ‘




10. Please Indicate the emphasis glvein to each of the following

-1 .Examlnatlons @ quizzes given to students may ask them
importance of each of these abllities In the tests you gave

A

12. What was the relative emphasis given t
' (PLEASE RESPOND BY CHECKING

-t o 0

- 5 ®

Tt o

'

. Not inchided
: in determining
‘ : Student’s
R grade
Papers written outside of class ! 0.

. Papers gvritten inclass . !
Ouick-score/object'wé‘ tests/exams 0!

. Essay tests/exams M’
Field reports R
Oral recitations 0"
Workbook completion 0!
Regular class attendance Ca SO
Part.icipation in clagls-discussions : R
Individual discussions with instructor o

. Research reports . O ‘

. Non-written projécts AN 0

. Homework 0O

. Laboratory reports O .‘
Laboratory unknowns and/or practical
exams (quantitative and qualitative) !

p. Prablem sets . 0!
q. Other (please specify): O

a.

Mastery of a skill . ..

)

b. Acquaintance with concepts of the discipline

G

Recall of specific information .

d. Understanding the signiﬁéance of certain

_works, events, phenomena, and experiments

. .e. Ability to synthesize course content .

1

Included put
counted less
than 25%

toward grade

D?
D?
D.?
D?
0?2
O
D?
. O
0O
D?
D?
D2

d

D?
D2
\Dz

student activities in this class. .

Counted 25%
or more
-toward

grade

Da
DS
BE
Da

.0
02
DS
BE
DS
K
DS
2.
0s.
Bk
0o
D-a
Da

to demonstrate various abilities. Please indicate the

67

68

69

70

n

72

13

T4

75
76
77
78
79

80

in this course. (CHECK ONE BOX FOR EACH ITEM)

Very
fmportant

o
[:']1
D1

O'w

~ [

f. Relationship of concepts to student’s own values 0!

g.

A

Other (please specify):

choice and true/false)

. Completion

c. Essay . . . .

€.

)

. Multiple response (including multiple

Solution of mat};ematical type problems

where the work must be shown

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

f. Derivation of a mathematical relationship .

[:]1

Frequently
. used

Dl
0
D1

»

Df

0
o'

Other (please spcclfy): ’

’

Dl
. B

Somewhat
important

\Dz
0?2,
0?2

O
0?2
02
02

. Seldom -
. used

D2
D2
D2

D2
D2

7-’[:12
. Ot

Nbot
jmportant

0?3
DS
D's
03
mE
os
0?2

o each type of questlén in written quizzes and examinations?
ONE OF THE THREE BOXES FOR EACH ITEM.)

Never
used

;Da
02
Dh

DS

Da
0®.
Da

15

16

17

18

19

21

22
23

24

25

27

20
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13. What grading practice did you employ’in this class? . ABCDF. . . . .*0O" . 20
. - - _ ' . ( _ABCD/Nocredit . . [J2
. _‘ T . \. * . ABC/No credit . . ['_'] 3 : -
L ' : ' . Pass/Fail- . , . -. [*O*
o , Pass/No credit . .~ 8% - !
| N o _ No grades issued . . [J]° o
L Y - \ i Other , . DO ’
o \ .. . (please specify)
( RO R E - , <
_ 14. For each of the following out-of-class activities, please indicate If attendance was required, ' ‘ '
re_commén(_i)ed or nelther. ' C ' '
‘ Attendance Attendance Nelther ‘
_ required for recommended but required nor
. , . course credit |  not required recommended
a. On-campus educational type films . . . . *. 0! S a3 30
- \ . . : .
b, Otherfilmys . . . . . . . . . . . ' D2 02® . A
) ~ ¢. Fidid triph" to industrial plants, research ' L ) ' _ -
. laboratories . . . . . . . . . . . O g2 . ns: - = %2,
\ d. Tolc\"\'ision programs . . . ... . . . O , 0?2 K , 3
. €. Museums/exhibjts/zoos/arboretums o ['_']a i 0?2 0?3 34
' 7' )f. Volunteer service on an environmental project, . [] 0oz - 03 35
r g. Outside Jectures . . . . . . . .. 0! 02 03 38
. h. Field trips.fo natural formation or - / ,
ecologic?l aea .. . . o+ . . . . . . D 02 nE a7
' . Volunteer service on education/ N ] o -
community project \ . . ... . o v 02 mE 8
. CTutdring . . - . - . ..o \DY 2 mE 39
li. Other {please spécifv): " \\)' L 2 0?3 40
' { ‘ ) ) ' ‘L o ! "\
15a. Was this ilass conducted as an interdisciplinary course? > Yes . . . . . . D" 41
. ' S . - ' : ‘No. . . . . . . [D¢? N '
b. IF YES: Which other disciplines were involved?__, , C
\ t ' \ (please specify) . )
N - . L l
) l 4 > . ) l . .
- T R 2.+ -
43.
16. Wer%'l'nstructors from other disciplines involved ... . ’ : T ‘ / '
o ' ’ " YES NO
...in course planning? .f°% . . . . . . oo A D2 44

...in team teaching? . P A i 02 - 45 .




. . . ' . . ‘ R ‘ .
* 17a. Which of these types of assistance were avallable to you last term? CHECK AS MANY AS APPLY.

v \ . .
.

. b. Which did you utilize? CHECK AS MANY AS APPLY. , .
) 1 (2 a. : b. Q
. : * Assistance was )
- <, v : avallable to me '
in the tollowing
. areas Utilized
| a Clericalhelp . . . . . . . . . . . .. ..o+ “ [,
T b.. Test-scoring facilities . . . . . . ... . . . . 0?2 0 * )
'(' .c. Tutors . . . . . .. T Do .o ,'[:']3 \ mE \
Y d Readers . . . ..t . e e O 04 '
. e Paraprofessignal aides/instructional assistants . . . . Os nes- '
- 'f. Media production facilities/assistance . . . . . . . e . Oe
g. Library/bibliographical assistance . . . . . . . . O’ ) 0O 7 -
) h. Labbratoryassistanm/ R 0e ' 0e
i.. Other (please specify): : _ e l . HAS \
18. Although this course may have been very eﬂ'ectlve, what would it take to have made it better?
CHECK AS MANY AS APPLY. . .
 a. More freedom tochoose materials . . . . . . . . . . . . S, ! 49
‘ b. More interaction with colleagues or administrators
c. Less interference from colleagues or administrators . e .0
d. Larger class (more stLdents) . .\. { - O
e Smallerclass . . . . . . . . e e oo U Lo O .
f. More reader/paraprofessional aides . . . . . .7 . . . . N B L )
g. More clerical asgistance . . . . D T o L {
h. Availability ofmore media or instructional materials . . . . . . . . .o Oe
. i. Stricter prerequisites for admissiontoclass . . . . . . . . . . .o Oe
" j. Fewer.or no prerequisites for admissiontoclass . . . . .. . . ... O - %
~ k. Changed course descriptidn A i K
1. Instructor release time to develop course pnd/ v . . J
[
or material .. , . . . . . R Efs .oy
m. Diﬁere:f goals and objectives . . . . . . . . ... ..o 0
n. 'Profgs onal development opportunities for instructors . . . . . . . . . . . ‘0s*
' o. Better laboratory facilities . . . . . . . . 7. ..o . O .
. , \ ‘
. _\ .
. , p. Students better prepared to handle course requirements ) O
q. Other (please specify): T
’




v R ) e s R
] » . v
) , v ¥ * ,
Now, just a few questionsabout you ... ' . . )
. o . . : . - . "
19. How many years have you taught in any a. Lessthan bpeyear . .. . . . . N L 81
two-year college? b. 1.2 years . . . L A ‘02
. c. 34years ;S . . ... 3
.. ) & 510years. . . . . - . . . .0 . . [O*
S . : . e. 1120 years . . .’ S Looow O
‘ B ' f. Over20years. -. . .. . . . . 91 . 0Oe
20. At this college aré you considered to be a: a. Full-time facultS/ member . . . . I O 52,
' R ¢ «+ b. Part-time facilty member . : 02
. . . > . -
: - _ ~ ' c. Department or division chairperson . . . [J°
\ ‘ C d. Administrator . . . . . . . . .. > O
. ‘ S ' e. Other (please specify): ' ‘
t -t . ' © ¢ - : . . ‘

. 1
21a. Are you currently employed In a research or industrial position directly related
to the discipline of, this coursg?- _ ‘.
' ' Yes[]' 8
No[]?2

Y

b. IF YES: For how many years?__ ' - : 54/55

= .

. ’ .
< ¢.If previously you had been employed in a related industry or research organization, please indicate the

number of .years: — : : - 56/57
: v , . \

22. What is the hlghe_st-'degree you presently.hold? a. Bachelor's . . e, 0! 58
: ' . " b. Master's . . e S L
- o ' . ¢ Dodtorate . . e (/ O L ‘

. _' - :V.v’ jv‘.:__i § i 0 )

K «  IMPORTANT INSTRUCTIONS R R
Thank you for t'aking the time to complete-this syrvey. Please séal the compléted questionnaire in the éh\)élope‘.‘ :
which is addressed to the project facilitator on your campus and return it to that person. After collecting the forms °

from all participants, the facilitator will forward the sealed envelopes to the Center. ' e
Wc appreciate your prampt attention and participation in this important survey for the National-_'Séiencc"qunQatio‘r"l. .

I N -' :..
oo
: k N
- t \ . o
Arthur M. Cohen UNIVERSITY OF CALIFORNIA | Florence B. Brawer - *
. Principal Investigator - e - Research Director - ‘
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