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Abstract 
To meet the diverse needs of students enrolling in agri- 
cultural courses today, educators must redesign tradi- 
tional courses. Introduction of innovative teaching 
techniques need not be costly, but it will require time and 
hard work. 

Enrollment in college agriculture courses continues 
to rise in spite of predictions to the contrary. Enrollment 
of undergraduate students in 70 reporting institutions 
more than doubled in the period from 1963 to 1974, in- 
creasing tiom 35.000 to more than 80,000. By 1976 this 
total had risen to 98.000 (4. 6). Most students with non- 
farm backgrounds were uninterested in agricultural 
education or agricultural employment until recently. 
However, this is no longer true. Since the percent of 
Americans now living on farms is down to 4.2 percent ( 1  ), 
we can expect the majority of our students to have little 
previous contact with any phase of agriculture. None of 
ten students in agronomy placed in jobs by one advisor 
last summer had farm background. This included four 
students who scouted for insect populations in farmers' 
fields. In a recent plant propagation class of 40 students 
at the University of Georgia, only four had actually lived 
on a "commercial" farm. Few of our graduates will be 
able to tind employment "in the country." and fewer still 
will be able to own even small farms. Some will be our 
next generatior1 of college agricultural teachers - stu- 
dents with non-farm backgrounds will be taught by per- 
sons from urban areas. This fact emphasizes once again 
the importance of et'fective iristruction now. 

Thc responsibility agricultural faculty members face 
in alorki~lg with this tremendous number of students is 
sobering even without the problem of non-agricultural 
background. Consider the total of tuition and tax dollars 
spent Ibr a class to hear a one-hour college lecture. If tui- 
tion is a low $20 per credit hour, the cost per student per 
hour during a 10-week quarter is 52. If there are 50 stu- 
dents in class, tuition alone for 50 minutes actual class 
time is $100. 

Most departments have had a relatively small in- 
crease in teaching staff (4), making one-to-one contact 
with students next to impossible, even though today's 
students indicate that this is still how the most effective 
learning takes place. If we could know them individually. 
many students with over-glaniorous ideas of agriculture 
could be counseled to change direction. This. too, is an 
iniportant faculty responsibility. Why should taxpayers 
subsidize students or srudents pay high tuition for educa- 
tion in a profession they will firid neither financially nor 
psychologically rewarding? One graduate student in hor- 
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ticulture recently confessecl that horticulture at the pro- 
fessional level was not at all what she had expected. 

Teaching faculty also have a responsibility to indus- 
try. In the final analysis, our entire educational system. 
iacluding research activity, depends on industry dollars 
for its very existence. Employers want people ready to as- 
sume responsibility. Ronald C. Smith. Ohio State Uni- 
versity, has pointed out that one of the responsibilities of 
agricultural educators is to meet the needs of industry 
with our graduates. He says that too often students 
n~emorize words from a text or lecture and cannot apply 
the concepts farther than in answering test questions (9). 
Ugo P. Lea. Director of Agriculture at Modesto Junior 
College, expresses the same concern. "Too frequently our 
students know their subject but cannot relate it to the 
dynamic world around theni. Too many of our students 
have found our (classroom) material unrelated and irrele- 
vant to their (career) goals (71." James Anderson, dean of 
the College of Agriculture and Natural Resources. Michi- 
gan State University, states that. "there is real challenge 
in the teaching program to acquaint students who aren't 
from agricultural backgrounds with agriculture and to 
give theni credibility within the industry." (1) 

The ultimate goal of education should be to prepare 
an individual to live successfully in his environment. Un- 
fortunately, the college degree itself has too often become 
the goal, but even the holder of a Ph.D. must obtain a 
JOB. Are we creating a marketable product? I f  not. what 
is wrong? The traditional format of lecture-lab. some- 
times almost unrelated, is no longer the whole story. Stu- 
dents complain thaf the information given in lecture arid 
the techniques touched lightly in lab are not applicable 
to problems they face in non-academic surroundings. 
Many find they have not even learned how to prepare a 
resume or write a letter of application. 

What Can We Do 

What can we do with large numbers of students. 
small r~urribers of instructors, limited facilities, and lack 
of funds? Educators, like politicians. find it easy to 
define and set up committees to investigate problems but 
much harder to start doing something to solve problems. 
We must change our format if our students are to be- 
come contributors to society. Rather than consider only 
costly solutions, educators should attempt to redesign 
traditional courses, evaluating the approaches used and 
making needed changes. Unfortunately, innovative 
teaching techniques are found much more frequently in 
primary and secondary schools than in colleges and uni- 
versities. It has been assumed that a person with good 
subject material background and an above average re- 
search record is the one most qualified to teach (5). Only 
recently has there been any indication that college faculty 
are responsible for effective classroom presentations as 
well as up-to-date information. It is true most instructors 
are now using audiovisual aids; it is equally true that only 
a few are using them innovatively. Innovation has be- 
come stereotyped when students know that after a brief 
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sentence or two the guest lecturer (asked in for variety) 
will say, "If someone will please dim the lights, I'll get 
right into the slides." Slides are a very effective way of 
illustrating material to be presented but can e'asily be- 
come a crutch for an ill-prepared or inadequate speaker. 

Unnecessary course requirements can make innova- 
tion difficult. If there is no longer a reason for its exist- 
ence, a course should be eliminated entirely. Flexibility 
in curriculum requirements is essential to meet the 
varied needs of today's students. Flexibility can also help 
avoid irrelevant laboratory exercises. There is no reason 
why every student should be doing the same thing. Pro- 
bably no two of them will be employed in identical posi- 
tions following graduation. Students with strong back- 
grounds can be given an opportunity to design their own 
iaboratory activity, and all students can be given a chance 
to design at least one lab to investigate a question of 
interest to them. A self-designed lab should, of course, 
follow several more structured sessions designed specifi- 
cally to help students see variables that could affect re- 
sults. Good students often begin to find other factors. 
even in the first sessions, that they would like to investi- 
gate. Although, as expected, a few people will do the 
minimum, most will do good work. For example, in one 
class a student was interested in how the depth of stick- 
ing a sansevieria leaf section cutting would affect the ex- 
pression of polarity. Could a cutting be placed deep 
enough in a well-drained medium that even though root- 
ing was at the top, a new plantlet would form? 

Traditional labs can be more flexible - some stu- 
dents gain confidence by working together; others are 
"loners." Let them decide this for themselves. It is,im- 
portant for students to observe and interpret results, 
whether good or bad, which is often difficult if growing 
plant material is involved. The first half of a course 
might be spent almost entirely in the laboratory, the last 
half in class interpreting results and aquiring concepts. 
The MFW lecture TTh lab routine has somehow become 
sanctified, even though it may not be the best for the pur- 
pose of observing growth for 10 weeks. 

Take-home laboratory exercises can help relieve 
space problems. It is not unusual for students in indoor 
plant science classes to report that plants at home are 
outperforming those in the growth carts at school. It is 
easier for students to care for plants at home and to 
make frequent accurate observations and record data. 
Evaluation may seem to be a problem, but sketches, pic- 
tures, and actual specimens can support written informa- 
tion. 

Writing Skill Essential 

Written laboratory obsen~ations are important to 
help students organize and sift information. Employers 
frequently criticize the inability of college graduates to 
express themselves coherently on paper. All college 
educators are concerned about this wide-spread defi- 
ciency in a basic skill and are well aware that students 
are having trouble. What can be done? Innovation in this 

case may be a return to older teaching techniques. Five 
years ago a high school upperclassman was expected to 
be able to write a well-constructed report in any class, not 
just in English. Today many college students have 
trouble doing so. Written assignments are a thing of the 
past in many classes since grading them is time con- 
suming and difficult to complete promptly with over- 
crowded classes. Two suggestions may help: 1. Empha- 
size the importance of condensing information. The best 
writers use just enough words to convey their meaning 
clearly. Laboratory write-ups, for example, should be 
based on a great deal of background reading, but the in- 
formation should be condensed for the report into a pro- 
perly referenced page for each activity. 2. Make outside 
reading assignments. Both writing ability and subject 
knowledge will improve. Summaries of articles of their 
choice from appropriate periodicals are not difficult to 
read - and can be informative! They can be graded for 
choice of material as well as comprehension, effective 
presentation. and proper referencing. It is much more 
meaningful for a student to learn English composition in 
writing about a subject of interest to him than to learn it 
in writing about an assigned subject. 

Outside Help 

R. L. Luckhardt, Supervisor of Ag. Technical Ser- 
vice, Collier Carbon & Chemical Corporation, Los 
Angeles. California. speaking to the 1975 NACTA con- 
vention, described another innovative teaching ap- 
proach. Industry representatives were working with 
school officials to put together a curriculum on soils and 
fertilizers for a high school vo-ag class (8). Industry 
people could be very helpful in designing a basic college 
course to give students a broader exposure to all phases 
of agriculture. Field trips could be an important part of 
the course. Actual observation of research and techno- 
logy at work could help acquaint students with agricul- 
ture. 

Most instructors will tentatively agree with these 
comments. Why, then, does nothing change? In the first 
place it is difficult to define innovative teaching. One in- 
structor may use an old technique in an innovative man- 
ner; but another, attempting to do the same, will fail 
completely. Once repeated, a fresh presentation is no 
longer really fresh. Innovative teaching takes time and 
work. Old lecture notes kept conveniently available from 
year to year will not do. If we are to respond to the needs 
of students in each class. we cannot expect the same 
material to be usable each time. 

One teacher refers to this as the "hang loose" ap- 
proach. The idea does not imply a lack of overall pur- 
pose, but the specific day on which a particular topic is 
discussed is no longer important. Emphasis in the teach- 
er's mind is on the large concept in wntrast to the detail. 
Adoption of this philosophy increases the teacher's re- 
sponsibility. He must be alert in order to seize upon the 
moment and keep alive the excitement of learning. 
During the past intensely cold winter, any of our classes 
could - and should - have spent time discussing the ef- 
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fect of temperature on the specific phase of agriculture 
being studied, as well as the effect on the overall indus- 
try. 

There is a second reason for resistance to change. 
Instructors who have received adequate student evalua- 
tions by using a set format are reluctant to chance lower 
ratings. These people should read the excellent review of 
measurements given by Burger and Seif in the Septem- 
ber. 1975, issue of NACTA Journal (3). Students have be- 
come trained to expect a lecture - note taking routine 
with three or four major tests, and they feel insecure 
when they are not given a detailed course syllabus. HOW- 
ever, a rigid format may allow no time for the pure enjoy- 
ment of learning, which comes primarily through de- 
velopment of the ability to observe and interpret the con- 
stantly changing world around us. Students who learn to 
depend on a complete course outline have a tendency to 
consider any change as an indication of disorgar~ization 
on the part of the instructor. 

Two other obstacles to change exist due to the over- 
all philosophy of college and university teaching. Provi- 
sion is rarely made in the greenhouse or other laboratory 
facilities for independent student work below the grad- 
uate level. Students are expected to attend regularly sched- 
uled laboratory sessions and may be restricted at other 
times. Often they need to make daily. or sonletimes hour- 
ly. observations of changes taking place. A possible solu- 
tion is shifting work areas so that there are zones restrict- 
ed for greenhouse and research activities, thus enabling 
students to have access to areas where their own work is 
in progress. 

Finally, there is the problem of evaluation. Giving 
the usual written test to be graded with an answer key 
will not serve the purpose. Again, there are students who 
feel insecure. They want a hard mid-term exam to cram 
for and forget. A teacher is vulnerable; there have been 
instances of suits brought against tcachers by students 
who felt they had been graded unfairly. This is a real and 
increasing problem. Although most educators agree that 
motivation by threat is undesirable, our philosophy of 
teaching is sometimes based on just this concept. If our 
innovations are designed to allow individualized effort. it 
is essential that we make clear that the motivation will 
not come from the formalized test. It is equally import- 
ant that students be given certain guidelines and that fre- 
quent well-organized progress reports are required. If a 
student is helped to set his own goals, working to achieve 
them becomes much easier. Too frequently goals are set 
for him that may be neither suitable nor attainable. 

Innovative teaching is difficult to define; it is work 
to design: it takes time to prepare, present, and evaluate. 
Innovation is imperative if we are to keep abreast of the 
rapid changes occuring in the society of which our grad- 
uates will be a part. This is the only way we can cope with 
a large and changing student population and also fulfill 
our responsibilities to students, industry, taxpaycrs, and 
ourselves! 

Above all we need to avoid the straight-jacket of for- 
mality and seriousness that personifies many college 

curricula. Learning is work. as is innovative teaching. 
But if wc are urilling to do the u70rk, innovative tech- 
niques can make both learning and teaching sponta- 
neous. personal. and enjoyable. 
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Student Performance 
Factors In An Introductory 
Course For Animal Science 

C.E. Stufflebeam 
Abstract 

Tlr~. c;[j;~crs c!fsc*~tc.rul srlrdeirr churtrc~eris~ics otr ~hrirpc*r- 
fi)rrilc~ncc~ it1 rlrr irzrrodlrc~on coursil in trr~irnal sciertci~ 
lvclrcl slrrdipd. Tlrc slrbiec~ rrrarrrr ?/' tlrt* coltrsr icqus 
oric~rzred Ireavily ro\c.urd [lrc~ biolr,~icul scierrc~s. As 0 

grorrl). soplror,~are. .irrrrior. irrrd sc*trior strrdetzrs scorcld 
sigrrj/ictrirr!v Iriglrer thurl jkeslrmerr stzlderrts. ( P  c .Oils). 
Sortie. 01' rile dara st~rtlied itrdiccrted crrzimcrl scic~ttce 
r,tt!iors .\cor~*cl sigrl(fic(;rrt(\* Iriglrer rhurr stirdcrrts ~c'itlr 
orlrclr r,iuiors. No d[ffererrct~s rvclre ohsenped t)ehtriv?rr 111 ule 
trit(i,~i~r~itrle stzrrlc~rrts rror Der\cveett srrrderlrs ~vitlr lc~ss tlrurr 
rlrr(v ~ ~ ~ ( t t - s  or',/irrt?~ b(~ckgrourld arid rhosc with  )?lore 
rlrtrir jvc.. Tlrr irzrr~zbrr qf 1e~or,zeir in the course and rhc 
rtr tr ir  her of'sr~idcvrts ~e+irlrolt f,/urtrz backgro~rrrds have Dot11 
itrrrc,cis~d rapid!\* d~lrirrg rllil 1osr.fi1.c years. 

Introduction 
For a number of years. students in Principles of Ani- 

mal Scicnce at Southu~est Missouri State University have 
been asked to fill out a questionaire relating to their 
background and experiences. This helps the instructor 
become bctter acquainted with the students and also pro- 
vidcs a reference if additional information is needed 
about one of the students. The questionaires have also 
provided information for answering a number of ques- 
tions about how the various backgrounds. interests, and 
other factors might affect a student's performance in 
class. 

The objectives of this study were io answer these 
questions: 1 )  Do students reared on a farm perform bet- 

Stufilebean~ fs a professor of Animal Scicnce. Soutliwest Missouri 
Statc University, Springfield, hfO. 
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