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‘ , ., Agricultural and natural resources education in

tho- fear colleges is examined as rmyealled by a study of science’
education that involved: (1) a review of the literature, (2) an
examination of 175 colleade catalogs and class schedules from colleges -
nationwide, and (3) a survey of 1,275 science teachers. Part I of the
study report discusses aqricul*ure and natural science curricula in
terms of the number of course# listed in the catalogs for each of
eiqht categories"aqricul*ure (aeneral), ‘animal science, plant

. s¢ience, soil science, natural resources (yeneral),- fores*ry,

wildlife and wildlands, and fcod =cience. Data tables outline course
offering by céllege region, type of control, and size: the percent .
of courses in each category by.instrictional mode; and the percent of -
coutses with prerequisites. Part II discusses the results of, the C
faculty survey, providing infcrmation on agriculture and natural-
regsources. faculty, studen*®, course goals, instructional activitieg,

.grading and testing, ins*tructionel materials, and course improvement.

Part III presents summary statemen*s pointing to the growth of
aqiiculture and natura}-rebources programs and the need tc improve
tasic science and math’ prerequisites, communication skills of
students, and the use of media in aariculture instruét;on. The survey
questionnaire is appended. (JFY ) -
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with the sciences 1n two-year colleges. These piocoq are concerned

This monoyraph s one of "a series of twalvo publications dealinq

with agr!éylturc: gioloqy. cheqistry. earth and space sciences{

¢ ., economos, enyineering, integrated social sciences and anthropology,
inteqrated natural sciences, mathematics, physics, psycﬁology, and

} soctology.  txcopt for the monograph dealing with engineering transfer
proqgrams each was written by staff associntés of the Center for the
Study of Community Colleges unéer a grant from.the National Science
Poundatlon (wsED  77-18477).

o addition to the prlmavy author of this monograph, several people
weve involved in its execution; Andrew Hill and William Mooney were '
instrumental in developing some of the procedures used in gathdring the -

\ data. Others involved in tabulating information were Miriam Beckwith, )
Jennifer Clark, William Cohen, Sandra Edwards, Jack friedlander, and
Cindy Is;acson. .
field Research Corporation in San Francisco, under the direction of
Lleanor Murray, did the computer runs in addition to pr?;ting the
“Instructor survey employed in that portion of the project dealing with
” . {nstvuctionéf’vfhﬂbéags. 'BQnﬁi§ §aﬁche; of the ERIC Clearinghouse for
’ Junior Colleges and® Janice Newmark Adm\nistrative Coordinator of the
(Outbl for the Study of Comnunity (olleqes. prepared ‘the materials for
publitat1on Carmen Mathenge was responsible for manqscript typing.
» Jenmifer (Clark did the final compilation of the various biblioqraphies
for each monoqvaph ‘ .
Florence 8. Brawer coordinéteﬂ’lhe writing activities and edited
each of the pietes. Arthur M. Cohen was responsible for o;erseeing the
entire vaJect 2
. In addition to these people who provided so much‘nput to the final-
ization of this product, we wish to thank Edward C. Frederick.of the

University of Minnesota who reviewed the manuscript and Ray Hannapel and

ginl Q\drtﬂge of the National Science Foundation, who Were project .
|nonito?§u . : ‘ .
. Arthur.M Cohen T "Florence B. Brawer, )
\ ij')ir‘ect()r‘ ) Publicatiops Coordinator
* \ .
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t 0 f ' |
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SCHENCE EDUCATION IN INO—YEARECOLLEJ[S:

AGRICUL TURE AND NATURAL RESOURCES
' \

TwQ—year comunity and junior colleges enroll more than four mjllion \
students, one-third of all students in American higher education. Cbrrent
figures show that 40 percent of all first-time, full-time Students are in
two~yeaﬁ colleges. Add to this number the people ‘beginning college as
part-time students and those attending the two-year college concurrently
with or supsequent to enrolling iﬁ‘a senfor institution, first-year stu-
dents taking two-year college courses then approximate two-thirds of a]]
freshmen,  fThese students are enrolled in a wide range of courses-—transfer,
occupational, remedial, continuing education, commUnity service, and,
terminal degree.' Coming from all walks of life and different cultural and
ethnic backgrounds, they reb?esenk a wide Rangé of ages.

Despitg-the awareness of both size.and dive ity. many questions
exist regarding the ways that two-year college Sci‘nce cu#ricuia address

these challenges. For example, how many <tudents are enrolled in science
courses? What scienge disciplines and what courses are most frequent]y
found in two-year colleges? Do courses vary in different types of. in-
stitutions or in.different regiows of thie country? Do courses that are
ostensibly the same have similar coursegoals and content, or do student
and, faculty, predilections stimuiate variety? Do instructional practices
reflect thé needs and interests of 3 heterogeneous student body, or do
they mirror the traditigpal practices of four-year college and.university
science courses? - : o ’ . ' :
Under a'giznt from the National Science Foundation (NSF), the_Cente}
for the Study of Community Colleges has been involved in a study of cur-’
riculum and instruction in two-year college science- and science'related
technology programs. The disciplines under the purview of NSF and in— y
cluded within this study were agriculture, biology,’ engineering, mathe-;
matics, chemistry, earth and space sciences, physics, interdisciplinary

2
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science,; anthropology, psycholdéy, sociology, and economics. Three
separate but interrelated activities woreﬁinvolved: a literature search
was conducted for gach discipline, curriculum data ;ere gathered, and
instructors were surveyad to Jdetermine instructional practices. Thede 1
activitieby were conducted in,order to answer questions held by those ‘
fnvolved in science education on the frkxtitutional, district, state ang,
nat{onal levels and to provide the science education commdh1ty with a base

- line of data that may be used by future researchets 1nves£19at1ng changes

ahd trends in curriculum and instruction in the sciences in two-year s
colleges. : , ' -

Thi? monoqraph 1s concerned with the sclentific asﬁects of agriculture
and natural rosource,educatioﬁ'iHltwo-year colleges. It is divided into’
three parts: the currlculum"study. the study of 1nstfuct1on, and conclu-
sions. In the first sections on curriculum and 1n§truétion, the aﬁprOF

priate Yiterature is interwoven with the find1ngs of our study.
ol
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PART I
" THE CURRICULUM STUDY

OQur interest in conducting these studies for the National Science
Foundation centered on the'scientific content in agriculture education--
not the occupational or vocational. Our focus was at the course level,
nog at the pfbgram level: , The 1{terature, however, centers on prograns.
Programs are examined for their transferability, for their comparability
within a state, and, most: frequently, for their occupational content and
relevancy. The 1iterature concentrates on three major areas of curticular
concern. -First, there, is the fiterature that focuses on the role of the
Cwo year programs vis-a-vis ﬁigh $chool programs and four-year institutions
-~in other words, on the need\for program artioulation.” The seécond major
§0pic relates to the programs ﬁpemse]ves-—transfer, technical, vohatibnal,

.



zy/ adult--and the success with'whﬁgg\these programs meet the needs of |
s{tudents who are efther transferring to four-year institutions or in job
placament.  Tied iIn with this topic are the varfous studies that sJFvoy
the number of programs offered, student enrotiment, and flculty employad.
The third ares describes the types of courses that shOuld comprise a pro-
gram and, particularly, the balance between tochnical and general educa-’
tton courses;, between work prcricncc and theoretical courses, and between
courses in xcience~and agriculture courses. While the above discussion
compartmental\i zeq these three areas into discrete cathorics. within the
Titerature t:\( tend to be interwoven. Lo '

METHOD

In ortigv 4 establish a base 1ine of information regarding curriculum
in the sciences in two- yc;r cblleqcs, and specifically hers--information
about agriculture and natural r.sourc.s—-sp0c1a1 sampling and data-gathering
_proccdurc; were cstab1isQnd \ R

Thg_Sjmg,g . R ¢

The first stcp 'was to axsomblc a representative sample of colleges.
The starting point was an earliey study by‘\gc Center for the Study of
Community Colleges for t“ National Endowment for the Humanities. This
study had Already assombf\B a samplc (baIancgd by coIIcgo control, region
and size) of 178 colleges. Using this samplse as the initial group, the
presidents of tﬁ%&e colleges’ were invited to participatc in the current
study. Acceptances were réceived {rom 144 of. these schooIs.

A matrix was then drawn with cells representing nine coIIogo size .
categories for \ach of six refions of the cothtry. Using the 1977 Com-
muntgxligyﬂ~gp_gnq Technica) Colldge Dirgctory (AACIC, 1977), the ideal size/

region breakdown for a 175-college sample was calculated. Thc roma1n1n9~
31 colleges ware selected by arraying all collegcs in the undcr-
reprcscntcd cells and random1y sclccting the possible participantse

‘,,_.,.__..,,....._._.._. ......

'S
For a complete raport of the procedures used 1n this study, see

“ HAY1 and Mooney, 1979, Eric Document Number 167 235,

. 4
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The samplinq technique uqea?]n this study produced a balanced sample of
175 two-year colleges. The following table shows how close our sample is
to the porcentage-breakd0wns df the nation's two -year colleges. (A re-
gional 1ist of participating colleges {is found in Appendix A. ) .

’ . N
1

s Taby 1 ¢
yécgentage of 175-College Sample Compared to National
. J’;_Percentages by Size, Regidn and Control ~ . .
Size * .
- 500- .1,000; ,1,500- 2,500~ 5,000- 7,500- 10,000 15,000
; 499 .999 1, 499 2,499 4,999 7,499 9,999 14,999 +
. e e e —— N\ "
' ) D y B »”
_National % 15 18 13 7 17 8 5 . 25 4"
( \a.nme PRERRLIE 17 19 9 5 6 - -4
. . / 3 N ) . . .
. \"} Tt Ios s s s s s st b e - .
¢ - - " Region ! .
. Middle - Mid-*  Mountain -
Nartheast States South « - West Plains.  West
National ¥ © 7 13 32 A 10 VA
“Sample - 6 12 n o 13- 16
\ e e e ————— ————— AN D
! . Control L .
. Public = Private
National % Y7 N ‘ 16
Sample Coear. e
[ L §
> ~ o
“ . P , 1 . rd ,
-
Procedure . .
College catalogs and cldss schedules for the 1977- 78 academ1c year
’ were obtained from each of the 175 colleges participating in this study.

For the curriculum phase a three-level method of classifying courses was, |
employedt First, based upon ‘the catalog course description, #ach of“thé
sclence courses was q‘pced into one of six major curriculum areas: '

5
r




. "o Agricultdve and Natural Resources, Biplogical Sciencés. tngineering
Sciences and Technologies, Mathematics and Cqmputer Sciences, Physical
Sciences, and Social and .Behavioral Scientes. These areas were chosen
becausg they clusely }ef1¢ct-tho instructfbpal adminjftrative organiza-
tion of two-year cplleges -as well as the organization of national and
international professional science organiza{ions and agencies~such s

Lhe ationa1 Science Foundation.

* The second leve! of clggsification was based.upon th?unajor SubjéET\\\J
field disciplines 'ﬁithin.t!@‘om! area. Closely related courses were .
) placed 1nto cateqories basqd on catalog descriptions of subject matter. '
7ln orde , to be included in thlS study of science and science tochno]ogy
oducation in the qu yedar c¢ollege the Coufie.descrlpt1on had to meet
certain eriteria. These criteria had been established af the onset of °
‘b the study to conform with the-National Sciénce Foundation guidelines on
- sgience and to pr0vi<ﬁ3internal-consiqtency in the selection of courses
for all the disciplines. ’ . ' )
The major crir?ria were that courses had as their primary focus the
. acquisition of knowledge based on scientific fact, theory, and princiQ]es
- and that skills and/or practical application of scientific knowledge
[@ere of secondary'importancé' With these criteria a number of offerings
"under dgr1cu|turk and natural resources which emphasized mecHanics,
field practice and prdjects, production, business, training of animals,
¢linical work, and hands-on experience were omitted. Mbwever, courses
dﬁp offered undér other departments could be included (e.g., a class in tuzf
management offered by tﬁe recreation départment or a course in soils
offered under biology or civil engineering) provided they met the above
Y, criteria. ’ -
Tho categories ‘that were formed and the subdivisions within each are:
Aqu(u§¥ure General ,
lntro/Orientation

Pests and Their Control
Agriculture Engineering

L
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O A i 7ex: Providod by ERIC



Animal Science - T ) ¢
Animal Science )
Animai Breeding
“Animal Nutrition . _

) Animal Realth ' _ BN !

* - Apimal Husbandry v . ' ce s

2

Plant Sc¢ience :
Plant Science- . SNt Y N
Ag rﬂhom{
Horticul tufe

——
. N . —

Ornamental Hor;icuiture : . . . }Hh |

Greenhouse A » : . |

2; . S Plant Pathaioqy X . 3 . ' ’ /ﬁ

‘) Soil Science
Soil1 Sciente )
. Irrigation/Fertilization .
~ Soil Mechanics ) ’ N

Natura) Resources

Forestry i
JIntroduction
Forest- Sciences | ”

Eorest Technology
Forest Products

* Wildlife and Wildlands’ . , ,
- Fisherigs - ot ) S ot
' Wildiife ' C o PN ». B . ' <
Range - : ) Yo
Wildlands c , oo
Water . ’

o : e . Food Scienee '

(A compiote description gskthése chtegories is‘found-in Apbendix B),

After all courses were classified for the 1977-78 academic ‘year,
ciass schedules were examined and ‘the number of sections offered (day,

v ' evening and weekend credi¥ courses) for each term was determined. Rre-
. requisites, and instructional modes (e.g., lecture, lecture- lab) were o .
< determined. . . A
RESULTS

. . , . o
Two-thirds of the tolleges 1ist at least ope of the designated
courses in their catalogs and.61 percent offer at least one course during

N
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‘ the acadpm\c year. Table 2, developed froﬂ the pvocedure described ,F ,
: ahovo. presents an overall view of the agriculture -and qqtural-nnsnungé
curriculum offered in two-year colleges for the 1977-78 academic year. -
N 1
', In: oxdmlninq the specific tyvbs of Gbufsex that colleges Yist in,
\ ~ thetr (dtﬁ‘QQ\ and actually schodule we found that the mast popu!ar Ty

=, Courses were in plant and. soil science followed by Jhima]iscjeqce’and_
agricu1ture general courses (Columns 1 and 2). In'terms of the total K
.number of courses listed in the schedu]e hownver‘ theré were, more anima]
sclence classes than soil science (Column 3). Our ana]yses a!so 1ndf&ated ‘ - i
. that relatjvely few institutions include courses in the areas Jof natural ° -
. resources: and food sciencé and even fewer actually sghedfled them during
;}# |97Z'78. Invfagt we found so few courses in natural resources general:
ar od science that a further refinement within these categories was -
‘ n(mm?rtaken and these areas were not included in additional aﬁa]yse’s."'
In addition to an overall view of curriculum we exahined differences -
that existed by regien, control, and size. Table 3 represents| the agri -
led,

e ' culture and natural resources curriculum that is actually sched

broken down by these three variables. '
The most striking featyre of the regional breakdown is the 'strong
.relationship between locale and offerings. While none of the colleges
. in the;Northeast and only a few in the Middle States offer courses in

. agriculture and/or natural resources,wthe probahilé}y of a college offer-.

ing them steadily increases as one moves west. This is most dramctica]]y
ovident in the areas of forestry and wi]d]ife;fisheries However, it

must be pointedgaut that the fact that co]]eges in the West offer courses”

§:uﬁay be.a" function of college size since 52 percent of

-

in all categori
the large institutions are in the West.
The variable of control (public or private) is not 0n1y influenced
% by college size but by emphasis. Of the private colleges, 89 percent are
+ in the small category and 43 percent have a liberal arts orientation
These factors 1nd|v1dua11y and, especially, in cbhsort would severe]y
limit the number of private coJleqes whose curwiculums would include

4

such courses. .,

oy
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o L ! —_— Table 2 - o . . )
Agriculture and. Nat_ural Resources % the Two Year Colleges 1977-78 Academic Year

e “

-0 Y _ , . Percent of Percent of " Percent ° Percent qf Total

- L . Colleges -. Collages "of Jotal _ Ag, & Nat, Res. ’ - ,
‘ . : - Listing This -Listing This Ag.' & Nat. Res. Séctions Listed on '
o Type of Course TYpe Course Type Course Courses ' chedule
SN " {n Catalog - 1in Class Cstedon Lecture Laboratory o
_ Lo ' T " . Schedule Schedule . T \ -
S : . : (n=175) {n=175) (n=976) (n=1459) (n=955) R
— 2 - < v . L]
Agrlculture General 33 271 9 8 6
! , 3 ) N ¥ .
) X Anlmal gclence - 39 N 21 - 21 19 \)
L B ° ’ . R 2 '
,Plant Sclepce 4 46 39, . 3% . 35 n ' ~
'Soi1 Selence ‘ SRR ) 40 14 AT IR b ’
““ Natural Resources-General 24 ‘ 16 3 6 2 . I
" Forestry _ | v 8 8 8 |
Wild11fe & Wild)ands - 21 N 7 6 4
3 3 3

Food* Science | ( _l3 o 10

A\

Note. 1. 118 colle es (67% of sample) 1ist one or Tgrgtngrdculture and natural resources ecourses
- in the college catalog.
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Table 3 ’ - K
v, “Course Offerings by College Region; Control, and Size (in Percent) "\ '
P ..,._,_-..__......»,,:-.,-.__.4.-.-_...__7 .,...«r_."..'....__.‘_.-.*.«_. e et i o e — . s .-,._'-.“__._._.._.kﬂ.“_.___._._v
. ' . ‘ © Total P * Region ' Control: . Size
' North- Middle "South Mid- . Mt. West [Public Private | Small  Med.
’ Group Sample | cast  States . - West dlains 1-1499 1500~ .
' : , ' 749
N “(175) () {21)  (54) - (39) (22) (28) |[(147)  (28) (109 (78)
Agricul‘ture- ’ . ) . :
General . 27 S0 10 5. -3 3’ 57 N 0 13 30 56
M -
‘ Animal Sclence 31 0 0 M 3 55 - 46 .| 3 n
E:; i 3 ‘ : ' . ' -
Plant Science 39 0 1M 32799 50 75 44 S I B
+ Soll Science— L R L O AR I O T S
Forestry * . 13 0 5 7.8 5 80 |15 a4
Wild1tfe/ _ : - A “l/ -
Fisheries =~ ¥ 14 \’0 0 7 10 9 54 |17 0. 1
. _-— ~e- - L4 R r'_ / -
! , R .l. () N A Y
I [y
\ B F ‘ - .
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Size of college natubnl)y influences the variety of courses offe}ed.

The most evident differences are the ﬁigh@* availability in large cblleges

ulture-general, plant science, forestry, and wildlife-

of courses in aq
. PR A _
fishpries. The fin¥ing that these courses are usually found in large

calleges is relatedfto a-sufficient student pool, a larger teaching staff,

and adequate facilities and resources to accommodatg,more diversified

offerings. In ag ttion, the facts that large institutions are also

public colleQes and that the majority of large schools are 1n the West
]

certainly influence the pattern of offerings.
College catalogs were used to determine instructional mode for each

- of the classifications (see Table 4).

Table 4
Percent of Courses in Each Category f
.‘_V“Jq‘___‘-‘_hh:r;;mpf’lﬁifruitional Mode »
. ‘ Lec  Lec; Lec-  Other
Y Only. Lab Lab-
' Field

Aérlculture Genera] _ T 52 40 5 ) 3
Animal Science < » 51° 4y s .2
Plant Science ' : 25 63 9 3
Soi11 Science : 35 56 4r 4
Natural Resources-General . : 77 7 16
Forestry | 40 42 8 9
Wildlife & Wildlands - R I - B V: 3
Food Science o 22 .. 78

4

S gy e e = ————— _—

Classes designa%ed as lecture only were those that did not haye a separ-.
ate but required 1aborat§}y. Howevdr, lab experiments and/or demonstraer
tions may be incorporated into the ‘class time within lecture courses.
Lecture-1ab classes were those that required a Seﬁ number of . 1aboratory
hours in addition to the lecture hours. Lecture-lab-field courses were
those that used field trips or field workmin prep:;at1on for or in

[y

Y ) N




I

[

T

. ‘
cobperation with ﬁhe lab :ovk The category "othuv referrdgd to courses
that were offered by means of (Io‘od circpit TV %p cmm)us. thgﬁe that
were offered via open TV channolx‘ and thosp th (ﬁjlized individualized
. instruction. y
Fxcept for the Natural Resources-General Calegory. the lecture tourse
does not dominate. Rather, the lecture-lab forgat is heavily relled on

to provide an opporthnipy to apply the xubioct magter learned in the
classroom to g practical situation. The neo* to ytilize a "hands-on"
af)roach to Iearnin? and to incorporate * tions that require knowing
the "how" and "why" of what is being leatngll 1s a cardinal principle among
writeys and pducaths in the fleld., Our* qﬁta clearly show that this
principle bas been absorbed into curricular and instructional practice.

_ Our analysis of units assigned to those lecturé-lab and lecture-
lab-field classes, and the division of hoyrs between the lecture portion
and the lab revealed considerable variation. Three- and four-unit courses
were the most common. followed by two.units and then five. One of the
- recammendations that emerged from the i962-68 régiona] seminars on fgri—
cultural education (Sidney, 1968) was that the lab work should be equal
to or greater than the class theory hours. Our findings show that
generally such a division is used. In three-unit courses th!'prevaiiing
‘arrangements were two hours of 1ecfure and two or three hours of lab.

In four-unit courses the most common divisioﬁs were three hours of lecture,
two of lab, followed by threéfﬁburs of lecture and three of lab. While
a number of othér patterns weré also observed, mist of them adhere to,
the concept that the time In the lab should'be at least equa) to, 1f not
greater than, the time spent in letture. - _

-

Prerequisites o i

One of the best indicators of the linearity of curriculum {is the use
of prerequisites as entryTlevel blocks .on course enrollments. While
there 1s concern among educators over course sequence and Tinearity, fhf!
concern is primav11y’directed to four—year programs. (Commission on
Education in Aqriculture and Natural Resources, 1967a, b; Hamilton, 1968
Thompson, 1974). Our search revealed atmast no discussion on this topic

~
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< gpocifiedly directed at two-year cplleges. :
ur findings tn Table i show that the majority of courses do not ¢

pros

have prerequlsites.

Table §
PvﬂlvqulSltox

Nunber of Courses Percent with.

n(tua1ly Schedu]ed Prerequisites-
Agricul ture-tieneral T 88 20
Animal Science ' _ ) 205 : T2
Plant ﬁcﬁbncv ' : 342 o 25
Soil Science ha 137 Y 35
Forestry 78 44
Wildlife & Wildlands 68 L1

In-addition, no clear pattern emergedlwhen we examined the type of
prerequisite needed within each of the above categories. Within general
agricul ture pferequisites were needed more often for c]?sses in pests and
their control tdn for the other two groups. : The most common prerequisite

" was an introductory Eoursq although some classes required biology,. botany,,

~or introductory horticulture. Although in animal science certain courses .
in all the subcateqories had prerequisites, they were requirved more fre-,

" quently ip animal nutrition, animal health, and.anima].husbandgy classes.
Again, the most common was an iq&roductory_course. but in animal nutrition
chemistry was required as frequently. In animal health and animal hus-
bandry instructor's permission was the next most frequent fallowed by
animal anatomy for the former and animal production for the latter.

P]ant science also had .Some courses in all categories that had a
pverequlsito but they were needed most in agronomy, ho;~Tku1ture. orna-
mental horticulture and greenhouse. The most common was an introductory
course or part of a seriegx Plant-shrub-tree idéntification also served
as prenequl&itéﬁ for. greenhouse and ornamerneal horticulture as did botany”

[
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for the latter, fach category within soil scienée had one brerequisite
that was required more than any other, but for each category it differed,
for soil gcience it was chemistry;: for irrigation it was an intﬁoductorx
course in fertilization followed by chemistry: and in soi)l mechanics it
.Rdﬂ static mechanics followed by an introductory course and then.math.
Although more courses in forestry required a prerequisite than in all
the other categories, the voquivemonts varied enormously. Nowhere was
the lack of a consistent course pattern or sequence more apparent
Prerequisites included an introductory course on forest conservation,
second-year standing, measurement, surveying, and math. In wildlife
courses the most common prevequisite wns_ecd]ogy or an tntroductory
conservation course, but in the othgr categories within this group again
the requirements varied enorﬁbusly. '
Our analysis of course sequencing reveals that in agriculture and
natural resource classes the use of prerequistites {s both,1imited and
highly individualistic. Those instititions that have them seem to impose
their own, and c0nseﬂuon'ﬁ? there is neither a clear noreonsistent cur-
riculum pattern. The on]y indication of structtre to emerge is that
within the different categovies an introductory pr more elementary
course 1s the most frequent prerequisite. ’ ’

Summary

Agriculture and natural resource courses are listed and actually et

scheduled in 60 percent of the community colleges.q More colleges offer
soil science courses followed by plant science, animal science, and
agriculture-general, However, the most prevalent offerings within these
categories are in plant science, followed by animal science and then
sotl §binnre So few courses were séhedu]ed in natural resources general
fogd science that they were not 1nc1uded in most of this discussion.
There is a very distinctivp regional pattern to offerings in these
disciplines. While they are not offered in colleges in the Northeast
and only infrequently offered in colleges in the Middle States, the
'nrohability of a college offering them steadily increases as one moves

\
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west, Hot surprisingly, courses {n thase flelds are primarily found in

the larger public institutions. Many courses utilfze a lecture-tab
format. While there. 15 constderable variation in the division of hours
between the lecture- lab portions for coursqds with equivalent units, the
lab hours are generally equal to or greater than the hours spent in

lecture.  The use of prerequisites within the categories is both Vimited
and highly individualistic.

\
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PART IT
INSTRUCTION

N -

Two separate but related concerns dominate the literature on 1n-

3

srruction The primary concern revolves about the instructional methods

e and practiceﬁ that best effectuate the transfer of classrooﬁ learning to
nonacademic occupdtional surroundings. Interacting with this is a secon-
dary concern--how to maximize student learning in classes with an

“ increasingly divérse student population, not only in terms of ability but

' in terms of background ‘and experiences. These concerns are translated in
the literature on instruction into two major areas.. The first continues
the long-standifg emphasis on learning by doing and blending the theoreti-
. cal with the applied through the use of work experience, field trips,

2

labs and other $hands-on" approaches. The second area encompasses the

\
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studies and reparts.om individuplizing instruction hrodph‘audio—tutorial

R R Wt :
programs, computer-based educatlional systems, mastery learning, and

gthers,

METHOD N
: {

The first step tn assessing 1nstructiong1 practices in the sciences’
was to establish a random sample of colleges. The brocedures used in
putting this sample (N 175) together 1s described in the first section on

“curriculum.  Briefly, each college president who agreed to pnrticipate N

in the study was asked to nane a contact person at the school, who was M
given the title "on-campus facilitator.” "AN communication and corres-
pondence between the Center for the Study of Community Colleges and the
s?mple colleges was conducted tthggn\the 176 on-campus facilitators.
Once the colleae catalogs were obtained from each schooi, the Center

staff read each course description in the catalog and put courses in the .

course classification system that

appropriate category according tg
had been developed (see Part.l). The hext 3tep involde counting the
sclence course offerings in the Fall,
classes. A list was developed for eac hat snowed the courses
offered and the number of sections of the course that were listed in the
schedule of ¢lasses. ' ’

The seYYZtion of tndtvidual class sections was done by drawing +
every thirteenth section fn each of the six major science areas. After
randomly selecting the first college, the system was automatically -
self-randomizing.

Using this procedure, every thirteenth section was pulled off the
schedule of classes and recorded on a checklist for the facilitator at
each school. This checklist ipcluded the name of the instructor listed

as teaching the section, the course title, section number, and tua/days ‘
and time the class met. A copy of this checklist was kept at the Center
to tally the surveys as they were received. ;

A survey form (see Appendix C fer survey) for each fnstructor .was
ma\led to tho campus facilitator, toqether with instructions for .

[
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60m61bting the questionnaire and a return ejyelope addressed to the samé
facilitator. The return envelope had the i truqtorﬂ&\nanm listed as the
return address and was clearly marked "Confidential." This enabled the
on- campus n(ilitntur to kovn an exact record of who had responded thhout
opening the envelope. This technique quaxantees COnfiden‘}al\ty to the
respondent while alsq pnah|1rK)’MP facilitator to follow ﬂp on the re-
trieval of surveys from nonrespondents .
Questionndires were mailed hetween Febryary 20 and April 10, 1978,
ta 1,683 instructors. Since this was aftef/ihe completion of the fall
term, 114 surveys were not deliverable due to faculty dismissal, retire-
ment, death, etc. An additional 77 sections were cancelled. Of the

1,492 deliverable surveys, 1,275 were returned. Yhis established an

overall resvonse rate of 85.5 percent. Questionnaires. were retrieved

from 100 percent of the faculty sampled at nearly 69 percent of the

" colleges. Table 6 shows the relationship bétween.comﬁleted surveys ins

the different disciplines and the percent of the total number of science
class sections offered in these disciplines in the 1977-78 academic year.

Of the 1,275 questionnaires returned, 38 were.retrié;%d from in-
structors of agriculture and natural resources. The results reported
here ‘are based upon these responses and, as Table 6 indicates, ;he per-
centage that this number represents.equals the percentage of agricultﬁre
and natural resource sections among the total science sections considered:
in our study. Thus while the actual number of agriculture and natural
respurce instructors sampled is small, ;he match bftween responses -and
total sections increa§es the level of confidence in our data.

RESULTS . :

Since instructiona] practices cannot be separated from either in-«
structors or students this section will begin with the data compiled
from the survey on these two groups.

What do the faculty members look Tike? Our research reveals a
generalized profile of agriculture and natural resource 1nstruc;ors and
also delineates some distinctive chakactgristics. They tend to be
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Ta@;ﬁ‘ 6
_ Percent of Survey Responses and
- . ’ Total Sections by Discipline ‘
e e e e e v e merm DN {
' ) ) Returns on fne 7;§7ﬂTﬁiademié Year
. ‘ Instruction - --% of Total Lec- .
Discipline Survey--% of ture Sections
’ Total ,
) © . (n=1,275) (n=49,275)
Agriculture. . 3.0 ° 30
Biology 12.5 0.5 °
Engineering . ’ 1.3 1.0
Math/Computer Science /o 30.8 : 32.5
Chemistry 6.4 ) 5.1
Earth/Space . 3.6 - 3.6
Physics ' 3.5 C 3.2
Interdisciplinary Natural Sclence 2.3 ‘ 2.7
Anthropotogy and Interdisciplinary
Social Science / 2.4 3.0
. A ]

Psychology ' ‘ 11.2 n.6
Sociology ; 7.4 8.1

" Economics // : : 5.4 . ' 5.6

-
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experienced, having taught fhree to ten years, and their highest degree

s t N
. tends to be the master's. However, within this broad outline some inter-

oeting variations in teaching expetionce and academic training emqrqe
Only 13 percent have taudht more than 10 years, the lowest percentage
of all the discip]ines suvvoyed At the other end of the experience

. spectrum more of these 1nstruct0r§1have taught less than three years

than any other group surveyed (24¥%). The phenomenal growth in one- and
two-year programs in agriculture and natural resources would seem to )
account for this atypical exverience range. - -

Several studies document the rate and extent of this growth. Becker -
and Noland {1968) compafed the éeéu!ts of their survey with one that
had been conducted four years earlier (Snepp, 1963}: They found that
while the percentage of students enrolled-in the various programs (trans-
fer, technical, vocational/adult) had. changed only slightly, there had
been an increase of 64 percent in the number of students enrolled in

lagrtéu]ture per institution. In co]]eéting data for the 1975 Directory

of Post-Secondary Education in Agriculture, Agribusiness, Natural Re-
s;gy1;§hﬁggij}gﬁ)quqénigl_ggggﬂgtgigp§, Prpelding (1976) was able to

Took at the qro&th trends since 1967. The number of institutions offer-
ing programs in agriculture and natural resources had increased threefold;

'student enrollment was five times greater, and the number of faculty

teachiﬁq in these programs had arown by 675 percent. Furthermore, theSe'
increases seemed 'to anticipate growth in the years ahead

Except for the engineering faculty, this group of instructors has
the Jargest number whose highest degree 1s the bachelor's (21%). This

- f{nding is congruent with the practice repo¥ted by Sherman (1968) and

Sypolt (1976) of two-year college instructors of agriculture moving up
from the ranks of high school vocational-agriculture-teachers. It may
also contribute to the question discussed in the literature as to what
constitutes adequate teacher preparation and to the need argued by "

_ Cragun {1970) and Halterman (1970), amoné others, to work toward the

acceptance of the master's degree as the minimum standard of preparation.
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From the sections surveyed the mm)loymont status of the aqucultufe
and natural resource lnstructor9 onmared to lnstruttovs in the total

science sections suvveyed was a5 Follows:

Jable 7
College Status of Agricul ture/Natural Resource
Faculty Compared to Total Faculgy {in Percent)

o~ . PR S SEE A et

. Agriculture/Natural Resource Total
Full-time Faculty _ 73.7 - 78.7
Part-time Faculty 13.2 16.0
Department “or Division Chairperson 21,1 7.2
Administrator ) 5.3 , 1.2

s

LY

That such a hlgh percentage of sections were taught by department or
division chairpersons probably reflects the instructional rqanlzatlon

of most two-year colleqes in which agriculture 1s, if not a
division, certainly deqlqnatod as a separate- departnmnt with its

’

chairperson.

Students . ™

While the average initial class enrollment in all the sclience dls-
ciplines survoyed was 32, agriculture and natural ‘resource course sec-
tioks averaged 26 students. In an earlleé NSF study of two-year ctollege
sclence faculty (l969) the median class size in agriculture was 18. The
fact that our study revealed larger class enrollm¢nts is another indica-
tion of growth in these subject flelds These courses continue to
attvact primarily mle student®: who outnumber the females by a ratio of
three to one. However, th& fact that females constituxe almost a third
of the class enrollments reinforces the trend cited in the lterature-
(Anderson & Elkins, 1978: Kuznik,” 1975; Vorst & Mullen, 1977} of the
inﬁxgﬁslnqu heterogeneous Student population now found 1n agrlculture

4
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“plain this high completion rate. Fi

. certificate--and thus, an incentiv

courses. The completion rate for these courses 1s a very high 90 per-
cent compared to a 79 percent vate for all the disciplines surveyed
(Table 8 indicates the completion rates for the various science dis-

ciplines ). ' ‘ .
Table 8
Completion Rates for Disciplines \
Agriculture and Natura] Resources : 90% i
Physics . - - 87%
Sociology . 83%
Psychol?@y ) 82%

Inteqrated Science ’811
nd-Anthropology : i 81%

. Chemistry 79%
Earth/Space 76%
Math 72%

: Several interrelated factors arefat work; and these may help to ex-
t, many of these courses are re-"
quirements within various programs--transfer or two-year tfchnical or

is built in"to complete them.-
Second, in-the vocatiohal-technjfal curricula, this incentive is strength-
ened by tho emphasis on the relevance of course work to emp!oyment and

Job plhcement upon program completion (Elson, 1970; Stenzel & Lukens,
1972; Woods, 1977). A third factor may be related to student advisement.

[f, as the literature sujgests (Dwyer, 1978; Elson. 1970; Jenkinson,

- 1978; Schein, 1967). agriculture faculty are 1nv01ved with students in-

a counse]ing as well as an 1n§tructional role, this additional inter-
action should serve as a positive eiement in student retention. A fourth
fa(tor may be the ability of instructors to target their courses to a
cross -section of students and meet their different needs and objectives.
When queried as to %%w to describe the course in terms of the students

22



v

for whom 1t s intended, 71 perc;nt reported fhat.1t parallels a lower
division transfer coprse; 55 percent said it exists for transfer students .
majoring in one of the patural resource fields; 61 percént describe 1t as
being for occupat{onal students tn sciénce technology; and 41 percent
cite adits seeking further education. - : ) e '

2

Course Goals and Instructional Activitigs-

The instructional’practices used by teachers. will to some extent be
determined by the course goals and objectives that they hold. In order
to ascertain goals and objectives, we asked instructors to select Bne
quality from threg sets of four that they most wanted their students to
achieve. The resAlts (shown in Table 9) indjcate a decided emphasis
foward the practical and-applied. This emphasis is certainly consonant
with the literature which-has as one oﬂ {ts major themes. the necessity
of providing_ktuden6§ with the technical competencies to obtain at least
entry level pbsttions in the various specialized agricultural fields
(Claridge, 1971; Eldridge, 1968; Hudson, 1976; Manley, 1968 wWoods, 1977).

How -does this emphasis on the practical and applied trans1ate into

" the actual usé of class time? Table 10 lists the percentage allotment
of class time—{n agriculture/naturai resource classes as compared to the

a]létment in all the science courses. -The greatest cleavage between

nqrtculture and natural resourceﬁg};!’h} and science classes in general
is in the amount of class time sgént on field trips. This finding

serves to support the views presented in the literature on the importance

fiéld trips have in instruction in such classes {Anderson, "1972;
Montario, 1977; Munday & Tinga, 1978). _
es1dé from the allotment of class time, we also looked at-the per-.
centage of faculty utiljzing these different class activities. As ex-
pected, virtually all instructors lecture, and nearly all use quizzes and
exams. Guest lectures are used in 26 percent of the agriculture-classes,
compared to only 12 percent of the total sample, Agricul;ure'and natural
resource instructors are also distinguished from-thelir cdlleagués in the
other science fields by the number who use laboratory practical exam-
inations and quizzes, 37 percent compared to 18 de%cent of the total, and
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' \ Table 9
Desired Qualities for Students

e e s At S = 4 e

Gain "hands-on" or field experience in applied practice

-
Learn to use tools of research in the sciences

Gain qualities of mind useful in further education
Understand self
Develop the ability to think critically

_ Agriculture
Understand/appreciate interrelationships of science
< and technology with society 23.7%
Be able to understand scientific research literature .-
Apply principles learned In course to solve quulitative

and/or quantitative problems 6/ 5§7.9
Develop proficiency in laborator methods and tech-

niques of the discipline 13.2
Relate knowledge acquired in class to reul world

systems and problems 31.6
Understand the principles, concepts, and terminoloyy

of the discipline 47.4
Dévelop appreciation/understanding of scientific

method -

18.4

21
211

2.6
50.0

)
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‘ _ : Table 10 : ;
Amount of Class Ttme Devoted to Activities ‘ ‘
., -y~“H“q‘“_’yw-""~~m-m‘~m"~“ﬂ7~‘ﬂmunxé:;;ulture/Nétural ~ Totdl Science
' Resource Classes Classes "
Lecture ) ’ 42% 45%
Class Discussion T m | 15
Field Trips 10 .

. ,Lab Experiments by Students g 9 % n
Quizzes/Exams | 6 ’ ., 10
Lecgure/nemOnstration Experiments , 6 \\ 3‘

Viewing and/or Listening to Film "
.or Taped Media™ 5 4
Student Verbal Presentations | ' 3 ) "‘§
‘Laboratory Practical £ xams 2 ’ 2
Guest Lectures | . : )
Simulation/Gaming * Y. .. ' s,
‘ Other 2 - 5 .
*Indicates less than one pefcent. | . ’
s N
e I ‘ -
. 25 =
»
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even more by the number who used field trips:~58 percent compared to

10 percent of the- total. Interestingly, a large number (60% compared to
467 off the total) use media. Thus, while these courses are in general
hnuﬂ;?nmch like other sclence courses, the differences that do exist
are all in the direction of actively involving students in learning and
providing thgm with & wider exposure to the actual problems, practices,

and situations that they are likely to encounter in occupations in these

-flelds:

Instructors were\asked not only if they used media and instructional
alds but also the type and frequency. Table 11 shows the use of in- -
structional media and aids among agriculture and natural resource instruc-
tors and compares their usage to all s¢ience instructors surveyed. '
Agriculture and natural resource instructors are most distinctive in the -
frequency of their use of §1ides, overhead transparencies and natural
preserved or llving speclmens\\_lhey are most like their ¢olleagues in
the other disciplines in their tendency to eschew such technologica\
approaches as closed—circutt TV, videotapes.'{.f audiotapes/cassettes.

’ o .
Grading and Exams

Instructors were asked to what axtent various classroom actlvities
are used to determine students’ gnados. Only twp activities played an
important part in determining the grade; these were quick-score objective
tests, used by 61 percent of the instructors, and eésay'exams. used by
40 percent. Betﬁeen a quarter and one-half of the instructors said that.
field reports, papers written outside of class, homework, participation
in class discussions, and problem sets were included in evaluation but
that they counted less than 25 percent. In light of the literature's
emphasis on applying the course content to actua) situations, 1t was
surprising to note that over 50 percent of th* respondents did not in- -
clude paperswritten in class, oral work, workbooks, research reports.
nonwritten projects, practical exams, and problem sets in determining

the grade. ot

The most commonly used type of test question i< multiple response,
which is “frequent\y“ utiltzed by 68 percent of the agriculture and
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' : ) ' . Table 11 e

_ Use of Instrictional: Media and Alds (1n Percent) .
Frequently Occasionally
S Agriculture Agricultuﬁe

InsWuctors Total Instructors Total

C

Lol

m e o % me e e e e e = Al e e i s ea A wn rornee - - e

) Films - S 68 40
Single concept film Yoops 3 1 | 26 13
Filmstrips - " 3. 29 6
Stides 40 8 - 22
Audiotape/s1ide/film combinations R B 16
Overhead projected transparencies 40 ) 20 26 27
"~ .. " Audiotapes, casset;es. records 0 3 n l?
" Videotapes . - 3 3. 24 17
TeTevision (broadcast/closed circuit) 3 B 8 8
Maps, charts, 1llustrations, displays 24 20 53 '_. 36"
¥ Three dimensional models 30 42 27
Sclentific instruments o3 18 25 21
“ Natural preserved or living specimens 37 9 24 7
< 4

‘Lecture or demonstration experiments
involving chemical reagents br
physical apparatus : 5 10 45 17

e n e e o e o o et e et o A A S R e e e g o s

R
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/
natural resource instructors. Cgmpletion and es:ay questions were the
next most popular forms of test questions. Each was ysed "frequently”_
by 53 parcent and "never used" by 18 percent “’Cous!dgring that in the

Cw v total sample only 25 percent frequently usod completion questions and
N percent usod essay exams, the number of nqvtculture tnstructors using

' these formg is high.

Since tests played such a large role in determining students'
grades, it s extremely important to look at the abilities that in-
structors want thelr s tudents, to detons trate on exams and quizzes.

Table 12 presents the responseq to this question for agriculture and
natural resource 1nstructor< nnd for the total sample:

Table 12
Desired Student Abilities (1anercent)_

i

v .

+ . Agriculture
L] Instructors Total

Mastery of a Skil}

Very Important ' .47 51
Not Important ’ 21 17
Acquatntaypce with.Concepts of Discipline .
Very Important . .. 84 83
’ Not Important ' 3 1
Recall of Specific Information )
! Very Important 50 43
Not Important ) v ' ) “ 3 6
Understand the S?qnlfitance of Certain Works
Very Important . 53 45
. Not Important . - 13 - 17
Ability to Synthestze Course Content ‘
Very Important 45 47
Not Important ™Y » : .10 10
Relationship of Concepts to Student's Own Values
Very Important 42 24
“Not Important 16 36
) .f-w"_,"i.-“,u“w__m&m_ﬁ,mm-_.____~_~f..,wu_;,wi»n_-<hp*,_ — _
28 . s
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like their cohntovnan(s in the other science disciplines, instruc-
tors in ngricultuve‘and natural resources use as their primary criterion
for quizzes and exams the extent to which students can demonstrate an - ;
acquaintance with the concepts in the disciplines. The othér abilities

_are cons fdered "very importnﬁi" by about half of the respondents in each

group. The most striking difference between agriculture and natura)
resource instructors and the total group is in the importance they attrih-
ute to "dolationship of concepts to student's own values.” In considering
this ability so highly, agriculture and natural resource instructors are
much closer to their colleagues in the social science disciplines than _

ity seems wt first to contradict

they are to instructors in the other, science disciplines. | «
Placing such a value on this ab\%s

the course goals held by 1nstruct0ﬁ§ ee Table 9). There the goal
"Unders tand Self" was qiven a very low priority in relation to the more
practical occppntionally'related goals. But such an emphasis is quite
consistent with the literature whiéh stresses relating the subject matter

“to the student's actual world, joining classroom material to the stu-

dent's career qoals, and analyzing the abilities and ndeds of the student
in relation to both the currjculum and Jts career opportuntties (Claridge,
1971 Elspn. 1979: Munday & Tinga, 1978: Schein, 1967). ’
Instructional Materials -

The choice of reading materials, amount of reading required, afM
the level of. faculty satisfaction with the materials used are all impor-
tant topics to be explored when considering instructional practices. As |
expected, the most Qide1y used reading material was the textbook.-which
was utilized by 87 percent of thé instructors: this was foltowed ve
closely by syllabi and handout material (84%). The average instructor ’
assigned 257 pages-of ‘textbook reading--a figure somewhat low 1n7re1ation'
to the total sample but close to such disciplines as bhfsics. earth/spacé;
and engineering. Two-thirds of the instructors were "well satisfied"
with the texts, and 88 percent of them had tota} say in textbook selec-
tion. The latter was the highest\percentaqn for any disgipline surveyed
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and, compared to 42 percent for the complete pamble. indicates a high~
deqree of autonony for these instructors. .

Slightly over half of the instructors use journal and nwgg;jne
articles and slightly under half use laboratory m‘terials and workbooks .
Again, nearly all the instructors have total say imthese materials and
while satisfaction is high with the journals and magazines, only 47 per-
cent felt well satisfied with the lab materials ;nd ydrkbooks. The lTeast
used reading materials are newspapers and collections of readings. ]
Qut-of-Class Instructional Activities .

Instructors were also asked to note which, if any, out-of-class
activities were rqquirod or‘reconmended. The Yist of activities included
on-campus educational films, other films, field trips, te]evfsion pro-
grams, attendance at museums/exhibits, outside lectures, and ‘wvolunteer
servive on community projects. HWhereas less than five percent of the
total sample required any of the above, a quarter of the agriculture and
natural resource instructors required field trips and a fifth required .,
attendance at exhibits. In addition, a high percentage recommended the ,
aforementioned activities as well as recommending volunteer service on
an environmental project. This interest in expanding the learning ex-
perience beyond the confines{S?/t;e classroom meshes with the overriding
con®®rn that the curriculum should prepare students for at least entry
level jobs in the field. .Furthermore, it underscores much of the liter:
ature that takes the position that only by extending the learnjng exper-
fence to out-of-class situations will it be meaningful. s

Al
2!

.

“Course lmprovement
In addition to détermining how instructors t;gch their courses, we
wanted to know what the instructors felt they needed to make their course
even more effective, Table 13 lists the responses and compares them to
the total sample:

’
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' T;ble 13 |
" factors Desired by'Faculty to Increase Course Effectiveness
) - ' Agriculture
Instructors  Total
More freedom.to choose materials K} 4 9% \
More interaction with colleagues or ;&m1n1strators 21 19
Less interference from colleagues or administrators 5 _ 4
Larger class (more students) 16 8 |
Smaller c]ass ,' “25 - 29
ﬂorq reader/paraprofessioﬁa! aldes 1 K] ; ’
More clerical assistance ! 16 i7 :
Availability of more media or instructional matertals 58 36
Stricterbprerequisites for adm{gsion to class 13 N
) Changed course description - 8 6 °
Instructor release time to deve]oé course andyor : .
material ‘ 63 38
! Diffgrent goals and objectives 5 ' 4
Professional development opportunities for ‘.structors 21 25
Better lakoratory facilities ' ' 26 21 )
Students better Brepared to handle course reQuir!Ments. I 53
hTmTTTm T iemT ’. A ‘

The desire for more release time §s not udtque to 1nstructorsq\n
agriculture, and natural resources; in fact, this desire is continually”
voiced among members of the teaching profession at all levels. WhetHer
this desire will be realized--even with the move towards unfonization-- -
seems very questionable.sgiven the financtal pressures that exist on |
educationa! institutions at. this time. However; what needs to be recog-
nized in this monégraph 1s that a higher percentage of hgricultUre and

-
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natural resource<:nstruct0rs checked this item than any other group and
accordingly, it seems important to explore possible couses.‘

Although frequently a desire for release time gods hand in hand
with feelings that classes are too larqge and/or students in them are
inadequately prepared, such a connection is not obvious here. True,
average class size has increased from 18 in 1966-67 (NSF, 1969) to 26
reported in our study. But only 11 percent of theyinstructors felt a
smaller class would be beneficial, whereas a quarter of them felt that '
larger classes would enhance effectiveness. These respondents certainly
share in the almost universal concern fbr student preparatfon, but,
again, fewer of them see thi§ as an obstacle to an effective course than
any other group surveyed. ‘

Rather, the desire for release time may spring from the 1nstrugtors‘
needs for more media and instructional material, as 1ndicated both by

+

the high percentage who checked this ttem and by their responses to other
questtons in our study. Whereas in 1967, 82 percent of the agriculture
instructors were sat{sfied-with their textbook (NSF, 1969), our findings
showed that only 67 pertent were. In the earlfer study, eight percent
did not use a.fextbook,while our study revealed that 13 percent didanot.'
Thus there may be a trend toward faculty dissatisfaction with textbooksz
a dissatisfaction that may result from a combination of factors. Firét.
therﬁ is the nationwide decline in student reading scores; the impact of
this s very strong at the two-year college Tevel and may in effect make
many of the college texts unsuitable. Seécond, the available texts may
presuppose certain hackground knowledge and experiences that are no
ﬂ' longer valid, given today's heterogeneéus student clientele. Third, the -
. proliferation of new methods, techniques, and practices in the field may
well make the older texts obsolete.
In addition. .as noted earler in. this section, a large number of
. these instructors do use instrugtional-media. From our data we cannot °
tell either the availability and the quality of various forms of media
or the satisfaction of our responding instructors.”. We do, however, knoy
that In institutions where there are media production facilities 80 per-
cent of the instructors util4zed them. The above finHings certainly
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pﬁiﬁt to the conclusfon that instructional materials in the field need
improvement and instructors feel strongly that they need release time to .
develop new and better materials.

R Spusipor ity -

Our findinqs indicate that many of the goals and-methods of occupa-
tional education are translated inta active practice by instructors of
agriculture and natural resource courses. Classes are targeted for trans-
fer and non-transfer students as well as for adults interested in fur-

- thering their education. Judging from the very ﬁigh complétion rate,
instructors successfully meet the needs and educational objectives of this
diverse student group. Part of their sucé%ss may rest in the unique blend-
ing of course ebjectives to relate the course materfal to actual job
conriected situations and to the students' own values.

Instructors utilize activities both in and out of class that involve

", students in the material, that provide a first-hand exposure to practices
IQ the disciplines, and that promote "hands-on" experiential learning.
Grades are primarily determined by short answer and essay exams. Very
little emphaéis. at least in terms of grades, is given to other types of
written assignments. Texts are the most widely used reading material
followed closely by syllabi and hand outs, and there is some use of
Journal articles and lab materials. While instructors have almost com-
plete freedom ig_choosing these-materials, there {s some dissatisfaction
with them. Instructional media, particularly slides, 6gérhead trans-
parencies, and specimens are used frequenfly by’ instructors,

Most instructors have taught between three and ten years and their s
highest dearee is the master's. To make their course more effective the
majority feel they need release time to develop materials as well as a
greater availab?lity of media and instructional materials. Some would

\ Tike students who are better prepared. better lab facilities. and smaller
claéses. On balance, however, our findings indicate that instructors in
these diéclplines enjoy a great deal of autonomy in their professionai
role. Qnd are generally satisfied with their courses.
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: CONCLUSIONS
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This monograph presents an overall picture of curriculum and instruc- .

- tienal pradtices 1ﬁxa9r1cu1tﬁre and natural resources in two-year colleges.

The . purpose of this study was to examine the scientific content in agri-

- culture educggignf}t the  course level. Other studies have focused on

programs. Consequently, there were inherent problems in discussing our
data with past studies. . T " .

Despite this difficulty, two major facts emerge from the 1iteraturs
that need to be reiterated here. The first is that agricultire and patural
resource programs, gnd consequently the courses within them, have exper-

"{enced enormous'growth in the past fifteen'years. The second. {s that this

growth means that,educationdl consumers find these programs meaningful and
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useful in accomplishing occupational and educational objectives. Our
findings in no way gainsay the above. Rather using our data as the source
of discussion, the remarks that follow suggest areas to which we feel

those involved with adriculture education may want to turn;]
‘The finding that the use of prerequisites 1s limited and that when

they are required there is no pattern or sequence is.surprising. Since

the ceurses included in our examination emphasize scientific fact and

- theory, it seems reasonable that more of them would be built on principles

learned from prerequisite courses in the biological sciences, in chemi$try,
and in math. The need for a solid foundation in the basic sciences was
strongly emphasized by the Commission on Edycation in Agricolture and
Natural Resources (1967) in looking at four-year programs, But students

in two: yeqr programs will also be involved in tacklinmg the complex prob-

1ems of ggriculture in the future--either at the technological or scien-

tific level. In order to do so they, too, need a foundation in scientific
principles and concepts. Therefore;'One of ouh recommendations 1s that )
program planners may want to evaluate’the basic science component within
the' varidus curricuia ahd institute a course sequence that uses key .-

science” and math courses as building blocks for théxmore specialized agriah

culture cowrses.

Within the 1{terature there is a strong consensus that one of the
aims of agriculture and patural resource curriculum is to develop the
ability of students to think, speak, and write effectively These com-
munication skills are deemed as importqnt for successful- Emﬁloyment as
are_the praficiencies in the various technica) Specializations To'
accomplish this, most programs include general education CQUFSG$- How-
ever the 1mp0rtance of written and verbal expresston and activities‘thqt

encourage skill development need to be incorporated into the agriculture

.and natural resource courses themselves. Our findings indiCa&g”that '

activities utilizing such skills are not included in determining the

ﬁngradv or are accorded minimal importance. We feel that instructors

xhoujd assess both the frequency with which they use such assignments and-
the importance they attach to them in order to encourage the development
of these skills in their students.
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Our findings show that a majority of these instructors use instruc-

tional media in their_cldsses. However, their use of media seems fairly
conventional since they prinur\ly rely on slides, films. and overhead - -
transparencies. Only 1nfreqhent1y do the& employ audiotapes, cassettes,
and closed circuit TV.. In.addition, in examinfng‘modes of instruction,
we found very few courses that utilized individualized instruction or a
TV format. Thus it seems tnat the use of audio-tutorial programs ands
computer based systems to\individualize instruction is not widespread
and the reports in the literature of their use are isolated experiments.
A more innovative use of media is an area that those involved with
agricu]ture education at all 1evels ‘may want to encourage Media is
currently used chiefly to 11lustrate material. But the many advances in

Jnstructionaftechnol\dgy have t'he, potential, ‘ly untapped, to effect
greater chande in both teaching and learning. Instructional technology

can allow for more flexibility and variety in subject presentation,

provide more opportunity for independent study, and assist in se1f~
pacing for both the rapid and slow learner. - -

-

-

~ Our data do pot permit us to hazard a guess as to whether 1n this
period of financial belt tightening, the need expressed by instructors
for release time wiil be realized. However, we can with certainty say
that instructors of egnitu]tUre and natural resources are faced with an
increasingly d%veg§e_grou5'of §tudents and are in fields wHere practices
and technologies are constantly changing. These two facts accentuate
their need to continually up- date their course and 1ts materials.

We have brief1y outlined above some..of the, exciting uses of instruc-
tional technology. Textbooks dnd other reading materials are a]so * need
of attention. But‘to develop either or both of these materials requires
time and resources. If release time is not forthcoming for instructors
to work on these, we. reconnmnd that program planners, professional organ-
{zations, and 1nstructional specia]ists at the state and national level
direct their energy and resources to the development of course materials.
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- APPENDIX B .

AGRICULTURE AN NATURAL RESOURCES AND RELATED TECHNOLOGIES
Includes courses and programs having to do with the development, care,

production, and management of food, natural- fiber, animal, plaht, forest
" and wildlife resources. More detailed descriptions and analypes can be
found in the further breakdown in each of the -following classifications:

Agricul ture-General
Animal Science :
Plant Science P
Sotl Science

Natural Resouréhs General .

Forestry

Wildlife and wWildlands R
Food Science ' (' ;

AGRICUL TURE-GENERAL
The courses included in this category are introductory general education
courses to ortent the general student to the scope of the agriculture
tndustry as well as {ntroductory core program courses for agriculture

. majors. The topics covered include agriculture principles, and ™tustry,
physiological and biological factors, pest control, and engineering
principlos for farm mechanizatton. "

lntroduct!on/Orientation
Pests and Their Control
Agriculture Engineering

INTRODUCTION/ORIENTATION -

These courses explore concepts in modern agriculture and cover a wide
range of topics--primartly, the interrelationships between plants, sods,
animals, and how they apoly to the agriculture industry. Courses &re
intended for all students and satisfy general education requirements.

PESTS AND THEIR CONTROL

These courses are designed to introduce the agriculture maJor to the
fdentification and chemical control of pr™cipal plant pests and weeds.
Entomology, pesticide formulation, application methods, proper selection
and use and safety of herbictdes and. insectifides are covered
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_maintenance and operation are excluded.

L

!

AGRICULTURE ENGINEERING

the topics of farm pgwer, machinery, electrification, and farm struc-
tures:  Courses are Intended primarily for vocational students in agri-
culture technology programs. Construction, materials, eguipment

. These courses are a:r?ﬁtroduction to agricultural engineering and cover

ANITMAL SCHENCE ~

This Cdthory inclddos courses that survey principles of production,
nmﬁagement. and marketing of Iiveﬂto;k a$ well as an introduction to
goals and objectives of an animal science program. The category breaks
down i further to include cours#s dealing with specialized topics of

animal production--primarily hreeding, nutrition, health and husbandry. .°
The animal science courses are designed for students intending to com-
plete proqrams"ln farm management and other animal industry-related
technologies. Courses dealing specifically with equipment, animal main-
tenance and care are excluded.

Animal Science

Animal Breeding

Animal Nutrition

Animal Health.

Animal Husbandry
ANIMAL SCIENCE S
This topic is comgﬁised of courses -that are gendrally a program orienta-
tion and introduction to the industry for farm management students.
Specifically, the courses ¢over characteristics of major 1ivestock breeds,
breeding practices, nutrition, management, and marketing. In most cases
these courses are prereguisites for more advanced and specific issues

covered>in the” following sub-categories.

o .o

ANIMAL -BREEDING

iccuss the theory and practice of artificial insemination

_These coufsii;ﬁ
of farm aninads. The courses include physiology of reproduction, genetics)

selaction, crosshreeding, inbreeding, specimen collection, storage, and
shipment. Most tourses include practical field experience in artificial
insemination techniques and in some cases fulfill requirements for
cortification: The courses are required for farm management and other
animal industry related program completion.

ANIMAL NUTRETLON

Included here aré discussions of djgestioh. absorption, metabolism of
nutrients as related to growth and reproduction of ruminant and mono-
gastri¢ animals, livestock nutrient requirements, feed composition,
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feeding standards, and ration formulation. The course is a core program
vequirement for students majoring in farm management or other animal
industry-related programs. ,

ANIMAL HEALTH - . : -

This topic inCludes treatment of health problems in the major livestock
breeds associated with major physiological systems, interrelated meta-
bolic disorders, and parasites. Fundamentals of immunity, disease
symptomology, and examination are passonted through a preventative health
model. These courses are intended for studepts ma)orinq in farm manage-
ment or other animal industry-related programs.

ANIMAL_HUSBANDRY ;

This category breaks down into general survey courses covering principles
of livestock management, breeding, nutrition, and marketing, as well as
more speclalized courses applying these issues to cows, swine, shéep,
poultry, horses, and dairy animals. These courses are intended feo
students in farm managenent and other animal {industry-related programs.

PLANT_SCIENCE ‘ -
‘Plant science covers a wide range of crop and horticultural topics and
emphasizes theory and technique through anctical experience. The basic
areas covered are plant production, field crops, horticultural practices,
greenhouse management, and pldant disease. 'ln generh], courses are in-
tended for crop and horticultural science majors, but courses are alsQ
included for the general student. Courses iIn 1and5cap1ng, floral design,
equipment maintenance and operation are excluded.

Plant Science

Agronomy

Horticulture

Qrnamental Horticulture y

Greenhouse <
Plant Pathology

PLANT_SCIENCE

These courses are basic plant science courses tntended to introduce
students to the fields of crop and hortictltural science. They cover
the topics of plant identification, weeds, seeds, basi¢ terminology,
physiology. and plant propagation techn!ques Most courses are re-
quired for completion of crop and horticultural science programs and
prerequisites for the more specialized sub-categories that follow.
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AGRONOMY )

. Courses in this category examine representative field crops and related
economic/environmental factors. Special emphasis 1s given to cereal,
grain, and forage crops. Topics focus on growth, disease, harvesting
practices, fertilization, storage, and land management and renovation.
These courses are designed to fulfill crop and horticultural science pro-
gram requirements.

HORTICUL TURE -VEGETABLE AND FRUIT CROPS -

Included here are courses intended as_ non-major electives for all stu-
dents and more specialized practical courses for hortitultural science
majors. Courses designed for non-majors focus on home” vegetable garden-
1ng and an overview of horticultural science. Courses for horticultural
science students focus on theory and appreciation of techniques 1n plant
propagation, soil treatments, fertilization, and identification as they
relate to commercial production of major fruit and vegetable crops.

ORNAMENTAL HORTICULTURE

These courses introduce horticultdre students to nursery practices, pro-
duction, care and maintenante of ornamental plants. Flowers, trees,
shrubs. turf grass are studied in terms of structure, growth, water, soil,
light, temperature, pruning, disease, and pests. .

hd
e
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GREENHQUSE_ MANAGEMENT

Types plants grown in the greenhouse and how growth 1s accomplished
undﬁr glass are major concepts covered in these courses. Management

light, heat, humidity and potting, transplanting, and fertilizing are

contidered. These courses vary in depth and* can be taken by horticul-
tural sctence majors or as an elective by noq[ﬁ&jors.

PLANT PATHOLGY, ’

These courses introduce the crop and horticultural science students to
common plant diseases caused by virus, fungl, and énvironmental factors.
The courses emphasize identification, cause, and control.

SOIL_ SCIENCE :
S0i1 science courses apﬁear as program requiremqnts in the areas of
agricul ture, engineering, forestry and horticulture. The three classifi-
cations focus on primary {ssues of soil science, 1rriga}10n/fert1112atfon
and soil mechanics. Soil science surveys chemical, physical, and bio-
logical properties of solls. Advanced treatment of maintenance and
management techniques Is covered in irrigation/fertilization and in soil
mechanics, ‘

Soil Science
Irrigation/Fertilization
Soil Mechanics



|4
SQIL, SCIENCE

5011 sctence courses introduce students to basic chemical, biological,

and physical properties of soil. These courses are designed to cover

soil topics related to the fields of -agriculture, engineering, ferestry
including soil as 1ife support medium for plants, conservation, manage-
ment, strength and bearing capacity. The major topics of soil science

are covered in greater depth in the following two courses.

IRRIGATION AND FERTILIZATION

Principles of irrigation, apptication methods and systems, drainage, and
plant requirements are considered with relationship to soil fertility.
Additional topics covered are chemical nutrition, types of fertilizers,
determination of nutrient functions, deficiency and toxic symptoms of =~
nutrients. “These courses are intended for agronomy, forestry, and
engineering students. .

SOIL MECHANICS

These courses appear in agriculture, construction engineering and forestry
technology programs. Central focus is on types and classification of
soils, as well as laboratory/field testing and sampling techniques.

NATURAL RESOURCES
- These courses are intended for all students as an introduction to the

.

history of environmental conservation in the United States. Conservation
is studied in the areas of soil, water, wild ¥1fe. forests, ranges, and
atmosphere. Implementation through government programs is also studied
with an emphasis on the future of U.S. natural resources. ’

FORESTRY _

The courses in this classification cover the major aspects of forest
technology. Introductory courses survey the industry and orient students
to the forestry program. Forest sc%ences. technology methods, and forest
products are dealt with ineach of the sub-categories. Topics not in-
cluded in this classification ave fire fighting, equipment used in
forestry and related technologiesl and recreation principles.

Introduction . .
Forest Sciences

Forest Technology

Forest Rroducts

/
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INTRODUCTTON TQ FORESTRY

‘Courses in this category are an orientation to forestry in the United
States. They introduce forestry students to skills and products
related to the industry. This course is often a prerequisite-for more
advanced topics dealt with in the following three courses.

FOREST SCIENCES

These courses cover silwvics, silviculture; dendrology, reforestation
methods, and ecologi concepts. They arc designed for forestry,
recreation, and fire science students.

. FOREST_TEGHNOLOGY . S0

These courses cover a wide range of techniques used in forest technology.
Included-are forest navigation, tree measurement, ‘forest inventory and
forest preservation against fire, insects and disease. The courses aye
intended for advanced students in forestry, fire science, and recrgation
programs. - Courses dealing with the topics of equipment, log scaling,
timber harvesting. and fire fighting are excluded. X _

. .
FOREST PRODUCTS : '
These courses discuss the marketing, management and manufacture of wood
products, pulp and paper. Courses are intended for forest technology
s tudy. .

v

i

WILDLIFE AND WILD LANDS
Courses in_this classification intended primarily for students in

fire science, parks and recreation, forest, fishery, and envinonmental
technology programs. Maintenance, .management and techniques {irivolved
a;e discussed in relationship to fisheries, wildlife, wild land, rang(.
"and water. These courses do not include fire fighting techniques or
recreation princtples.

Fisheries - ’ . .
Wildlife L s s
Range 4

« Wild Land .
Water .

FISHERIES : ..
A1)l aspects of fishery technology are covered by courses in this category.

. Among major course topics are fish taxonomy, hatchery methods, history,

dispase symptomatology, treatment, and ptevention. These courses are
intended for fishery technology students. ' .

N ’ i a8 g |
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ldentification, management, population control bf,all game, birds, bgétss
predators, and waterfow) are primary topics covered by courses in this

cateqory. Uurrent mansgement practices and game requlations are included.

Courses are intended for forest technoloqy, ks and recreation, and
five sclence students. C - ’

-RAN(‘.E \\—-‘ .

...... <

Management techniques of seeding fertilization, improvement water struc-

ture and pasture votation are the primary topics covered in this cateqory.

These courses are intended for students in adriculture, forestry, parks
and recreation and fire science programs ,
N

WILD LAND

+ 2

The courses in this cateqorv focus on wild land management for forestry
and fire science students. Major topics include plant ecology, identi-
fication. enviromental controls . field investigation, plant communities,
and fire prevention. Courses on methads of fire fighting and recreation
are excluded. (/ BR »

}
WATER

-— \

‘These courses discuss water resource development, hydrology, prineiples
of water use, drainage, and eroslon. These courses are intended for
parks and recreation, and forestry students.

w
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Center for the Study of Commumtv Colleges
INSTRUCTOR SURVEY

’ 4 ﬁ_ . . ‘:' N o —! A . .-‘” g': )
Your college is participating in a nationwide study conducted bz the Center forﬁthe Study of Com-
~ munity Colleges under a grant from the National Science Foundation, The study is concerned with
.the role of the sciences and technologies m two-year colleges —-currlculum instructional practices

- s 4

and course activities. . .

r\/‘
"The survey asks questions about one of your classes offered last fall Thdinformation gathemd will
‘help’ inform groups making policy affecting the sciences. All informatidpn gathered is treated as
confidential and at no time will your answers be singled out. Our concern is w1th aggregate instruc-
tional practices as discerned in a national sample.

.We recognize that the survey ! is tlme-consummg and we appreciate your efforts in complelmg it.

ah

Thank you véry much. o e -
t\) | ) - | ~
1a. Your college’'s class schedule indicated that ln'Fnli, 1977 you Weref teaching: . '
(Course) . ' 11 (Section) v .
If this class was nssigned to a different instructor, please return thls survcy to your campus hclutator
to give to the persdn who taught this class.: . .
If the class was n'ot,‘taught, please give us the reason why, and then rctﬁrn the uncomplete('i
. survey form in the accompanying envelope. _ _ . y
. '\\
b. Class was not taught because: (explain briefly) L
~ L1
o N - ‘
Please answer tbe quutlons In relatkm to the speclﬂed clus. ' ' L
2. Approxlmately how many students were lnl'tln“_y enrolled in this class? ~ Males et 1418
ﬂ NS - L - Females : 17-19
3 Approxlmntely how many students completed this
course and recelved grades? (Do not include . .
withdrawals or incompletes.) . ) o . Males TR0

Females .

2325

- B . - . ! R T . '.'
e, . 2 ) - s . . P - 2R P S
R L i, e e s D T e e e I Bk el BT DN -
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4 Check !lﬁh of Moms below that you belteve properly dncrlbu ihh course:

a. Parallel or equivalent to a lower division college level course
. at transfer institutions . . . . % Co

b. Designed for transfer students ml(lorlng in one of the natural =
. resourcesfields (e.g., agriculture, forestry) or an nllied health = °
field (e .g., nuning.scntal hyglcne etc.) . Coe e

c. Designed for transfer students majofing in one of the physical
or biological sciences, engineering, mathematics, or the health
sciences (e.g., pre«medicine, entisiry) Co e

d. Desmned for transfer students majoring in a non-science area
¢. Designed for occupational students in an allied health arca( g

f.Designed for occupational students in a science technology or
< - engineering technology area . . . o

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

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

i. Designed for further educatiQn or pcrsonal upgradmg of adult
students.'.........,

j. Other (please specify): : l .

P
<

0
D4
0s

DO

0o’

DG

DO
DO

1 4

4

' ~ Sa. lmtructon may desife Inlny qualities for their studenu Pleue select the one quality in the following list of four

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

1) Understand/apprecnaie interrelationships of science and
technology,wnth society-. Coe

2) Be able to understand scientific research llterature

.

3) Apply pnncnples learned in coursc to solve qualltatwe and/or .

quantitative problems™ . .° . . . ... . 0 . . L L Ly

- 4) Develop proficiency in laboratory methods and techniques of
the dlscmline P, Cte . .o

‘.

b. Of'the four qualities listed l)ele 'w'hlch gpe did you most want your students to achleve?

f) Relate knowledge acquired in class to real world systems
' and problems . .o

2) Undesxstand the ;Srinciples,concepts,and terminology of the discipline .

3) Develop appreciation/understanding of scientific method B
4‘) Gain "handso’fi" or field experience in applied praotice .

c. And from thls iist, which one did you most want your ltudents to uchleve In the speclﬁed class. .
: -0 1
o2

1) Learn to use tools of research in the sciences
2) Gain qualities of mind useful in further education
1) Understandself . . . . . .:. '

.

4) Develop the ability to think critically

~a

.
- -

h w'.re there prerequisite requlrcments for this coum? . Yes [j-‘ :

: b ll’ YES Whlch of the Iollowlng were required? (CHECK AS MANY AS APPLY)

Dl

Nak

[
D4

o

02

o®

D4

Da‘...

o+

ND>.[] 2

1) Prior course in the same discipline taken in high school o . . college ?

: U
o 2) Prior course in any science taken in ~ highschool[[]2 .* . college[]®
3) Prior course in mathcrnatics takew _ high school ] 3 .. + college[]?
~ 4) Declared science or technology major. ‘. . . . [O¢ ' i

5) Achieved a specified score on entrance examination.  [J® (__/ -

"~ 6) Other (please specify): - S - , D'.

P

w

-
3 q . . a
- 2 . . " . ..

‘ . .. N

27
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7. Over the entire term, what p.&nmm\«\sc class time Is devoted to sach of the following: - "
. N 'Yourown’l}ctui'e\‘i-_ : : ' “ 82/
" 7 'b. Guest lecturers . : L) /%
¢. Student verbal presentations ® - 8737
d. Class discussion " sersw
{ ' v. Viewing and/br.lmcning tofilmor taped media . . . . . . % 40/
f. Simulation./gaming LT T ———W 42/48
: L & Quizzes/examinations . . .. . . . . . . . . . % 44748
h. Fieldtrips . . . . . . . . . . . . . . . ___ @ awm
i. Lccﬁiﬁ/de:nénsfration experiments . . . . . . .o % 48149
j. Laboratory experiments by students ‘.'. Y % 80/81
k. Laboratory prnc.(ic{ﬂ examinations and quizzes . . . _________ O . 82/63
o 1. Other (please specify): n ' .
i ' — - ' ¥ R V713
N Lo Please add percentages to make TOTAL.: 100 %
’ sure they agree with total )
8. Howll:'requemly were each of the following instructional media used in this class?
Al-.;é C'h'cck last box if you or any member of your faculty developed
anyof the designated media for this course : . : L N
- . ‘ Y . : . . DcveloM
. : i by self or
Frequently - Occasionally Never . other faculty
used used ° - used . member
. é. Films . .. . . . . ~. e e 0 '[jgw 0. t]‘ L
b. Single concept film loops . . . . . . . . ... ]! - M2 mE O+ ¥
c. Filmsteips . . . . . . . . . . . . . . Oz e O« 88
doSlides. . . . .o o' Ij" mE g+ -
e. Audiotape/slide/film’combinations . R . o i 02 ‘ 0o D‘ K
f. Overhead projected transparengies. . . . . , . [JW- 2 0O - 14 Y
g. Audiotapes, cassettes,records . . . . . . . O ["_']2 : L o .['_'_]‘ 62
h. Videétapes L .[:]." 02 [j’ [f_]4 83
N i. Television (broadcast/closed circuit) o QY 0z , (RS o ‘_°“P
_ _ ) MZ\ps,cha-rgs,il!us_g_rggions, displays. . . . . . . O Nk - O3 O+«
. k. Three dimensional models . . . . . . . . " oy . 0¢ o o+ =
I” Scientific instrumenis, . . . . . . ..., .- [ 02 Nk 0+ .9
m. Natural preseirved or living specimens . ~. .. -." . . [ 02 . 0O? [ o

v

h. Lectyrefor demonstration experiments

_involving chemical reagents or physical apparatus . . o L 0?2 0 _ o w
. g 0 Other(pleasespecify): .. ~ 0! = L o LR
t' '7 | | ' V,
. \ ‘ ' ’ *
. B ’
* . * ' ¢« = T - 5 / . r
: . ' ” Y ‘

-



9. Which of the following materials were used in this class? CHECK EACH TYPE USED. THEN, FOR FACH TYPE g
USED, PLEASE ANSWER ITEMS A-D. '

E R [ A N C. ‘ D. d
How much say did you have In
) . the selection of these materials?
How . . :, Selected
many . How satisfied were you them but
' m‘_h " with these materials? Did you N h‘g to Was
. , were Would  Definitely r;r: re :veithf); lnn:?(l)g: o Someone
’ €heck - students like to  intend materials? chairperson that else
Materials required |Well- change changing | Total  or admin- selected selected
Used - - toread? [satisfied them them Yes, No say istrator - them them
- 5 | e - 1 18 -
[) Textbooks - | [1' , O . 0O° |0 D¢ | O o: o O
[] Labf)rnt'oyry . . : ' o
.2 materials ) ’ ‘ '
and work- _ 22 : . 23 24 '
bmkq o "‘Ff‘ 0 o: O° Cl1r 0O2 mk ]2 0)° 04
0 -Colleéfions _
3 of . LI 29 30 »
roadings . . | [’ I w LA o A w L I 02 0° ul
[ Reference S s . 30 . : _
4+ books . .- — 0o 02 mk 7' -2 0! 02 . 0O* 04
[;] Journal .
5 and/or ¢ ) .
magazinc " 40 ) * a4 : 42
articles — 0! 0?2 mE 0! g 2 ) ' Dz mE 04
. 48 g 47 48 ' -
O Newspapers . | ' 0. ©O° |0 O+ O 0O O 0+
O Sylfabi )
7 and ' - '
handout : I . 53 . B4 _ \
‘materials . T 0! mE 0?2 1 [0O2 0! M2 0y 4
Problem - 58 . . 59 . 60
8 books - ! 2 mE 0. 02 mk 12 nE 04
(O Other L . o
¥ (please ‘ :
. Spwify) ’ ’ N .
' 04 ' s 06 A
e T = = L = L = K = L w L L w
55
. : ‘ . ' B



10. Nuu Indicate the omphahfo given to each of the following student .ctlvmu in this class.
Not Includod Included bug Coun!od 13%

in determining  counted less or more
student'’s than 2%% toward
grade toward grade - grade
a. Papers writy:n outside of class - O 0O¢* | 0? o
b. Papers writtcn in clags . T A 0?2 0? ‘ »
c. Quick-score/objective tests/exams . . . [ 0 ’ )3 (]
d. Essay testsfexams . .. . . O (2 0 70
e. Fieldreports . . . .. . . . . . . ( ak 0? Y
¢ [ Oralrecitations . . . . . | N A L 0?2 ]? 12
g. Workbook completion . . L o O o (]2 * ' 79
h. chulm"class attendance . . . . .. . [ _ K d ' 3 74
i. Pm'ticipmion‘jn clas:«i discussions . . .- . . [O)! | R 3 S {
j- Individual discussions with instructor . . . [j 1 ?* mE 0 -
k. Rescarch reports | - o W [] ! 2 ’ ['js mo
1. Non-written projects . . . . . . . . [ 2 '[:]3“ o
m. Homework . L O 12 mE ‘ 79
n. Laboratory rcp(ﬁi{s . r ) 2 - E s0
0. Lubomto;y unknowns and/or practical o ’ Cot
exams (quantitative.and qualitative) N . D 2s o 2 12
p- Problemsets . . . . . . 0 . N [:] 1 32 0? : 13
q. Other (plea.s‘ébspecify).; ..... e ! . 2 0 . 14

Lo

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

Nery Somewhat Not
. important important important

a. Masteryofaskill . . . . . . . . . . [ ¥nk 00 s
b. Acquaintance with concepts of the discipline . [ MK : o 1.
¢. Recall of specific information . . . . . . [ MEI mE 7
d. Under qtundmg the significance of certain ' ' .

‘works, events, phenorhena, and experiments . [J!'- 02 . [33 18
¢: Ability to synthesize coursecontent . . . . [J' S nk o 0 | 19
f. Relationship of concepts to student’s own values []! o 0Oz - 0Os .0
g. Other (please sg;ecify).' . 0O - 0® <D 21

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

Frequently . Seldom : Never
used ‘used used: - -
a. Multiple response (including multiple ’ :

choice and true/false) . . A 0¢* _ 0O ' 22
b. Completion . . . . . . . . . . . O 0Ot . 0 23
c. Essay° . ... . .~ . . . . .. DO D ks 24

d. Solution of mathematical type problems y E T
where the work must beshown . . . . . [ O 0 - 2

e. Construction of graphs, diagrams; o _ - Lo

chemical type equations,etc. -. . . . . . [J' - 0Oz Nukl 2
f. Derivation of a mathematical relationship . . [ . 0Oz 1 a
g. Other (please specify):_. o 0 oy @ -

s 59



. _ K .y (
: 13. {Vhat gnldlnl pnctlco‘dld you employ in this class? , " ABCDR . . . . . 0! n
N | | o "~ ABCD/Nocredit . . [J2 7

: . - ABC/Nocredit . . [)? |

\ - . ‘ _ e _ . Pass/Fall . . . . 4 B
) _ ' Pass/Nocredit . . []*
e . No grades issued . . [ °®
‘ ‘ Other | 0r
! (please specify)

" 14. For each of the following out-of-class uctlvltles', plea& Iindicate If attendance was required,
recommended or netther.

.

e 4 - . oo Attendance Attendance Noelther
¢« - . ", ' : ) required for recommended but required nor
, course credit not required recommended -
a. On.campus educational typedilms . . . . 0 v e a3 30
b Otherfilms . . . . . . . . . . . [ mk 0s an

c. Field trips to industrial plants, research’

laboratories T L - O2 03 %2
d. Television programs,.” . . .. .. / oo [_"J" [ 0?3 3
- '_¢. Museums/exhibits/zoos/arboretums . . . . []' N 0os )
S ' f. Volunteer service on an environmental project . [ ]! 02 ) 03 35
o g. Outsidelectures . . . . . . . . . . [ 2 03 36
h. Lield rips io natural formmi()(h or " )
ecological area . ... . - . . . . . [ 32 0o ¥
i Volunto@r service on education/ . ‘ '
community project. . . . . . . . . . [0 a2 - - O3 8
i. Tutoring ¢ T T 0oz .. 0s 39
k. Other (pleaise specify): S M' SO !:] ! [ 2. 0O - " 40
15a. Was this class conducted as an Interdlsclpllnar;' course? Yes . . . . . .QO “
‘ ) . | No . ... . . . [0O¢*2 ’
b. IF YES: Which other dl'sclpllnel.were I;\\;olved?
T ~ (please specify) "

e e - v

’\W e . .

e AR 43 8 ym e e o e ot s o e e —— ¥

Nl ' 42-

43
16. Were Instructors from other dloclpllnes-ln'volved o
. YES NO-
...in course planning? . . . . . . . . o 00 0. C1a 4“4
c..in team teaching? . . . . . . . ... UL .o 02 45
...in off::ring guestlectures? . . . . . . . . . .. .o o. I 032 18
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1Ta. Which of theee types of aseistance were avallable to you last term? CHECK AS MANY AS APPLY;

b. Which did you utllize? CHECK AS MANY AS APPLY.

T® =m0 &0 T ¥

. Other (please specifv): . ___ __

Clerical help .
Test-scoring facilities

. Tators .

Rca_ders

. Paraprofessional aides/instructional assistants

Media production facilities/assistance .-

Labo

Library/bibliographical assistance
/iytory assistants

L N

Assistance was
available to me

tn the following
aroas

. 47- D‘
e
0®
0*
ak

e
D7
e
c®

Utilized
AR

48

b.

Dt
DS
D‘
DS

0e°

07

DO
0°

18. Although this course may have been very effective, what would it take to have made it better?
CHECK AS MANY AS APPLY.

-~ TR =m0 O 6 O

U S

o 8 o 5 B

. Other (please sp‘ecify).'

More freedom to chodse materials

. More interaction with colleagues or administrators

. Less interference from colleagues or administrators .
. Larger class (more students) . '

. Smaller class .

. More reader/paraprofessional aides .

. More clerical assistance

. Availability of more media .or instructional materials
. Stricter prer'equis'i;cs for admission to class

. Fewer or no prerequisites for admission to class . .
. Changed course description )

. Instructor release time to develop course and/

or material . .

. Different goals and objectives .

. Professional development opportunities for instructors .

o

Better laboratory facilities .

. Students better prepared to handle course requirements

£

aukE
02

DS
E]4
DG
DO
D7
DB
D9

o

D2

.as

D4
DG
DO
D7

ae

49
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Now, just a few questions about you...

19. How many years have you taught in any a. Less thanoneyear . . . . . . . . . [ 61
two-year college? ' b.l2years . . . . . . . . . . .. 0O
c. 34 y;ears [ Y 0?2
'i d. S10years. . . . . . . . .. . [0
e. 1120 years . . . . . . . . . . . [O®
f. Over 20years. . . . . . . . . . . [J¢
20. At this college are you considered to be a: a. Full-time facultymember . . . . . . . [O! 82
b. Part-time facultymember. . . . . . . [O¢
¢. Department or division chairperson . . . [j 3
d. Administrator . . . . . . . . . . [*O¢
v e. Other (please specify): "
_ e
21a. Are you currently employed in & research or industrial position directly related
to the discipline of this course? . . '
. ‘ Yes [ 83
No (]2
b.IF YES: For how many years? ___ . — 54/85

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

numberof years: . . : : 58/57

« ~y X "(\_:
D'\w

22. What is the highest degree you presently hold? a. Bachelor'’s -

b. _Master}s T
c. Doctorate .. . . . . . . . . . . [‘_‘]'8
- IMPORTANT INSTRUCTIONS

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

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

Arthur M. Coilen : Florence B. Brawer
Principal Investigator ' . Research Director
) - ERIC Clearinghouse fot Junior Colleges
' 96 Powell Library Building
‘University of California ‘
Los Aftgeles, California 90024
O ‘ . )
ERIC - T 8 FER 1% 1980



