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Abstract 
The purpose of this study was to evaluate the 

effectiverzess of the microconlputer when used as an 
aid for decision-making in an introductory farm 
management course. The posttest-only control group 
design was used with the treatment consistirzg of one 
laboratory section using the microcomputer and a pro- 
gram developed to aid in calculating break-even analy- 
sis. The treatment did not sign$icantly affect studenrs' 
knowledge nor attitude concepts towards farm manage- 
ment. I t  was concluded that the use of the microcom- 
puter was as effective as the techniques normally used 
in thecourse to teach farm management. 

Introduction 
Given the widespread use of computers today, the 

term computer revolution seerils appropriate when 
considering the impact that computers have had on our 
lives and will continue to have in the future (Hallworth 
and Brebner. 1980). The past ten years have seen rapid 
development of both computer hardware and software. 
Reductions in size, complexity, and cost of computers 
have made the field of agriculture more receptive to 
their application. An increasing number of American 
farm families recognize that the microcomputer may be 
the next technological explosion to affect their lives 
significantly. In fact, Dobbins and Suter (1981) note 
that the impact of the microcomputer on farming may 
equal that of the farm tractor of the 1930s. Changes 
brought about by computer usage will challenge farm 
operators today and for many years to come. 

Farmers are finding that computers can be a 
profitable investment, and should become an even 
better investment in years to come (Hinman and 
Willett, 1981). Three primary kinds of computers noted 
by Hinman and Willett (1981) for on-farm use were 
programmable calculators, remote terminals, and 
microcomputers. It was the development of the 
microcomputer in the mid-1970s that made possible 
significant computer applications in agriculture. 

The breakthrough of the 1980s in agriculture will 
most likely occur in the method and efficiency by 
which computers can aid in making management 

Johnson Is agricultural loan representative at the Community 
National Rank & Trust of Knoxville. Iowa: Carter is associate 
professor and Mlller assistant professor in the Department of 
Agricultural Education at lows State University, Ames, IA 5001 I. 

decisions (Hinman and Willett, 1981). The 
n~icrocomputer as a tool can make it possible for 
farmers to analyze the large amounts of information 
needed for effective decision-making. However, the 
microconlputer must prove to be a cost effective 
management tool. 

The application of the microcomputer in the 
agricultural classroom has great potential, especially as 
a tool in the area of farm management instrucrion. Yet, 
the microcomputer re~i~ains a relatively untested tool 
for instructional purposes. The use of the 
n~icrocomputer in the farm management classroom 
merits evaluation (Osburn et a]., 1981). 

The increase in conlputer use for classroom in- 
struction has been dramatic in recent years. As 
computer costs continue to decline and better software 
is developed, we can expect computers to play an 
increasing role in all education (Broussand, 1981). 
Cornputer usage for instructional purposes brings about 
the necessity to recognize both the positive and 
negative factors that exist. 

Computerized instruction improves student 
achievement and attitudes, and can reduce in- 
structional time (Chambers and Bork, 1980). Students 
enjoy working with computers because the computer is 
patient, wrong answers do not cause embarrassment, 
and instruction is fitted to the student's own pace 
(Broussand. 1981). Computerized instruction has 
proven superior in certain situations to both lecture 
and programmed text learning. One study found 
student achievement using computerized instruction 
was 18 percent higher than lecture achievement and 7 
percent higher than programmed text achievement 
(Deignan et al., 1980). 

Computerized instruction may also have a negative 
impact. Persons (1982) recognized the potential for the 
computer actually to decrease the understanding of 
economics. Students do not always have to understand 
the economic concepts involved to arrive at a solution. 
One can input the raw data, then allow the software 
program to translate the data into a solution without 
any intervention on the part of the user. Persons 
cautioned (1982, p. 15) "If we have trained only button 
pushers, chances are great that we have done little to 
build a better base for economic understanding." 

Questions remain concerning the use of computers 
in the classroom and the application computers can 
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have in assisting with decisions made in production 
agriculture. Instructors need to know how to make 
effective use of decision-making tools, and those tools 
in the years to come will certainly be tied to con~puter 
use (Persons. 1981). 

The primary purpose of this study was to evaluate 
the effectiveness of the microcon~puter as a decision- 
making aid in farm management. 

The objectives were: 
1. To determine students' knowledge of and 

attitude towards farm management principles. 
2. To determine if significant differences in 

knowledge or attitude existed between 
students using a microcomputer as a decision- 
making aid compared to those not using the 
microcomputer. 

Methods and Procedures 
The sample for this study was Winter Farm 

Operation Program students enrolled in the beginning 
farm management course at Iowa Stale University 
during 1983. This course is offered to students return- 
ing for the second year of the Winter Program. The 
beginning farm management course consists of two 
one-hour lectures and one two-hour laboratory each 
week. Students enrolled meet together for lectures, but 
the class is divided into two sections for the laboratory. 

Students were required to view three audio- 
tutorial slide-tape presentations containing instructions 
on using the microcon~puter, related software, and the 
printer. Over a two-week period, each student spent a 
minimum of one hour viewing the slide-tape sets and 
using the microcomputer, software, and printer. 

After the completion of the two-week in- 
structional period, the experiment was conducted. An 
assignment was made requiring each student to 
complete a worksheet on figuring the break-even 
analysis for buying and finishing feeder pigs. This 
laboratory assignment was developed by the researcher 
and critiqued by an agricultural economist. The 
assignment described a situation and the students were 
asked to complete the worksheet and answer four 
"what if" questions relating to the situation described. 

The design for the experiment was the posttest- 
only control group design, as described by Campbell 
and Stanley (1971). One laboratory section served as 
the control and was allowed to use pocket calculators. 
The other laboratory section used the microcomputer 
and a program developed by the researcher to aid in 
calculating a break-even analysis for buying and 
finishing feeder pigs. This served as the only difference 
between the two laboratory sections. 

Upon completion, assignments were submitted for 
evaluation. Each student was then asked to complete 
two instruments developed to measure the dependent 
variables relating to knowledge and attitude. Ample 
class time was provided for students to complete both 
instruments. These instruments were developed based 

Tahle 1. Reliability coefficient alphas for knowledge 
and attitude concepts 

Instrument Coefficient 

Knowledge 
Attitude concepts 

En~erprise budget 
Break-even anrtlysis 
Making mathematical calculations 
Understanding rconomic concepts 
Making decisions 
Managing a I;~rni 

on the break-even analysis laboratory assignment and 
reviewed for content validity by Agricultural Education 
staff members. 

Results 
Reliability estimates were calculated for the 

Knowledge Inventory and each of the six attitude 
concepts. As illustrated in Table 1, the reliability 
coefficient for the Knowledge Inventory was .593, 
while the coefficients for the attitude concepts were all 
above .800. These estimates were considered adequate 
to  provide a realistic assessment of knowledge and 
attitude measures for the students involved in the 
study. 

The Knowledge Inventory consisted of a 25 item, 
multiple choice test intended to measure students' 
understanding of the laboratory assignment. One point 
was given for a correct response and no points were 
given for an incorrect response. Results related to the 
Knowledge Inventories are presented in Table 2. The 
Knowledge Inventory was subdivided into three 
categories to provide further analyses. Knowledge 1 
consisted of questions 1-5 of the Knowledge Inventory 
and pertained to the enterprise budget and the 

Table 2. Knowledge score means and standard 
deviations by treatment groups 

Experln~entalControl 
Knowledge N=20 N = 17 I-value' Probability 

I Mb 1.95 2.47 1.49 .I45 
[Questions 1-5) SI)' 1.15 -94 
2 M 6.05 6.29 .43 .671 
(Questions 6-15) SD 1.47 1.99 
3 M 7.30 7.59 .a ,632 
(Qu,estions 16-25) S D  1.84 1.77 
Overall M 15.30 16.35 .95 .348 
(Questions 1-25) SD 3.33 3.39 
- 
'Degrees of freedom were 35. b = group means. -.SD = group 
standard deviations. 
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worksheet portion of the laboratory assignment. 
Questions 6-15 comprised Knowledge 2 and applied to 
the worksheet and the break-even calculations needed 
in completing the assignment. Knowledge 3 consisted 
of questions 16-25 and related to "what if" applications 
of the questions asked in the laboratory assignment. 
Overall Knowledge included all questions (1-25) on the 
Knowledge Inventory. 

The null hypothesis tested for the knowledge 
inventory was: There is no significant difference 
between the knowledge scores for the experimental 
and control groups. The results indicated that there 
was no significant difference at the .05 level between 
the mean knotvledge scores of the two groups; 
therefore. the null hypothesis failed to be rejected. It 
was concluded that the use of the microcomputer did 
not significantly affect students' level of knowledge of 
farm management principles. 

Students' attitudes toward farm management 
principles of the laboratory assignment were assessed 
using the Attitude Inventory, which measured grand 
mean scores for six different concepts using a seven- 
point sematic differential scale. Individual bipolar 
adjective scales were summed and means were 
conlputed for each of the concepts. 

The data presented in Table 3 illustrate the at- 
titude concept score grand means by treatment groups 
and were analyzed by computing t-statistics to 
determine group differences. 

Table 3. Attitude concept grand means and standard 
deviations by treatment groups 

E\perimentalControl 
Concep~ N=20 N .- 17 [-value" Probability 

Enterprise M" 5.86 
budget SDL .93 

Break-even M 5.92 
ilnalysis SL) .79 

Making 
n~athematical M 5.86 

calculations SD .95 
Understanding M 5.87 

econom.ic 
concepts SD .90 

Making M 6.28 
decisions SD .72 

hlanaging hl 6.51 
a farm SD .53 

"Degrees of freedom were 35. b~ = grand means. 'SD = group 
standard deviations. 

The null hypothesis involving the attitude scores 
was: there is no significant difference between the 
attitude scores for the experimental and control 
groups. Similar to the results of the knowledge scores, 
the data indicated that there were no significant dif- 

ferences detected for any of the six attitude concepts at 
the .05 level. Therefore. the null hypothesis failed to be 
rejected. It appears that the use of the microcomputer 
did not significantly affect students' attitudes con- 
cerning farm management principles. 

Conclusions and Implications 
Conclusions drawn from the findings of this study 

are limited to the Winter Farm Operation Program at 
Iowa State University. The results indicated that the 
microcomputer can be an effective decision-making 
tool in farm management. The use of the microcom- 
puter in learning farm management principles was as 
effective as traditional techniques which used pocket 
calculators. 

The students' level of knowledge and attitudes 
were not significantly affected by the treatment, which 
indicated that other factors should be considered in 
deciding whether or not to use the microcomputer. For 
exanlple, a microcomputer program would allow 
students to change input variables and explore cause 
and effect relationships. The computer would complete 
needed computations allowing students to concentrate 
upon the concepts used in decision-making. This allows 
students to consider more variables simultaneously 
without time-consuming calculations. 

Based on related literature and findings of this 
study, the determining factor relates to the degree of 
practical application of microcomputer programs. If 
the programs can be used in production operations, 
then the microcolnputer would seem to have merit in 
teaching the concepts and principles as well. 
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Classroom Use of Computers 
- Some Observations 

Dale Menkhaus, William C. Russell 
and Harlan Hughes 

Introduction and Historical Perspective 
The use of the computer in all phases of agricul- 

ture has increased tremendously during recent years 
and will likely continue to increase as more agricultural 
software is developed. A survey of agricultural lenders 
and agricultural consultants indicates that in five years 
one producer in six will own a computer, compared 
with one in thirty-six which these two groups believe 
presently exists (Agri. Finance). Consequently, stu- 
dents in agriculture need and demand training in the 
use of the computer. 

Computer use in agricultural courses is not new. 
Computerized management games have been used 
since the early sixties as a training device to duplicate 
the environment in which a business firm operates. The 
computer has also been instrumental in reducing 
student time required to solve algorithms to obtain 
solutions to programming and statistical models. In 
addition, computer progralnming courses, while fre- 
quently not taught in Colleges of Agriculture, have 
been required in many agricultural curricula for several 
years. 

Thus, the computer has been part of agricultural 
curricula for quite some time. Why, then, this sudden 
interest and focus on the use of computers in the class- 
room? Litzenberg (p. 970) suggests three reasons: 1 )  the 
availability of computers, 2) the need and/or demand 
for computer skills by employers of agricultural 
students as well as agricultural producers, and 3) in- 
creased computer capabilities for classroom activities 
such as interactive processing. Another contributing 
factor might be the increasing availability of agricul- 
tural software. 
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Objectives 
In general, the objective of this paper is to identify 

how Colleges of Agriculture are satisfying the demands 
and needs of students in the area of computer instruc- 
tion. Specifically, the objectives are to determine: (1) 
the types of computer facilities available for teaching in 
Colleges of Agriculture; and (2) the extent to which 
course contenr incorporates use and application of 
computers. The emphasis is not so much the enhance- 
ment of teaching activities through the use of the com- 
puter, but identification of the need for computer train- 
ing by graduates of Colleges of Agriculture and how 
Land Grant Institutions are meeting this challenge. 

Procedure 
A mail survey of the Land Grant Institutions, de- 

signed to obtain information on the availability and 
configuration of their College computer teaching labo- 
ratories, was sent to Deans of Resident Instruction in 
Colleges of Agriculture in April, 1983. Additional ques- 
tions focused on the extent to which the use and appli- 
cation of computers is being incorporated into existing 
courses. 

Results and Discussion 
The results of the questionnaire sent to Colleges of 

Agriculture in Land Grant Institutions are summarized 
and described below. Questionnaires were received 
from thirty institutions, a 60 percent return. Since non- 
respondents were not contacted, no information is 
available regarding the nature of nonresponse bias. 
Thus, the reader is cautioned against making in- 
ferences from the results reported below regarding the 
population. Nevertheless, given the objective of this 
study to identify types of computer facilities and how 
they are used in teaching, the survey respondents pro- 
vided a good base of information which would be use- 
ful to those planning to install, or modify existing 
computer teaching laboratories. 
Laboratory Facilities and Configurations 

Fourteen of the institutions responding to the 
questionnaire reported that a computer teaching labo- 
ratory was in place. Most have been installed during 
the past two years, particularly those with microcom- 
puters. Sixteen indicated that the College of Agricul- 
ture did not have such a facility. Two of these institu- 
tions indicated that computer laboratories were 
available in selected departments within the College, 
and there were no plans to centralize a computer 
laboratory. Seven of these sixteen universities have 
computer facilities for student use within individual 
departments. Nine indicated that such a college 
computer teaching laboratory was planned. Seven of 
these are scheduied to be installed within a year. These 
results suggest that the majority of Colleges of Agri- 
culture have provided or plan to provide facilities to be 
used to enhance computer training of students. 

The configuration of the computer teaching labo- 
ratories which are already in place is quite varied. Two 
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