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Occupational Use of Microcomputers
By Former Agriculture Students

Blannie E. Bowen
Severdl authors have written about approaches

being implemented in colleges of agriculture to meet
the computing needs of students. For example, Foster
and Walker (1984) discussed how the University of
Nebraska-Lincoln makes sophomores computer
literate through a course about computer networks,
programming, and commercial software, Other authors
have written about microcomputers being integrated
into existing courses. Russell (1985) explained that
seniors in animal science at the University of Wyoming
use microcomputers to make better management
decisions. Weber, Young, and Pearson (1985) detailed
how an advanced farm management course was revised
to incorporate more computer instruction at
Washington State University. Hsu and Hsu (1985)
discussed how microcomputers are integrated into a
landscape architecture course at Washington State
University.

These examples indicate that universities are
attempting to produce computer literate graduates.
However, questions must be posed about whether these
efforts provide computing skills students need to
become successful professionals. A follow-up study of
former students conducted by Reber and Kern (1985)
provided such evidence about an approach im-
plemented at the University of Missouri. Reber and
Kern found that a new computing course increased
both student interest and computing skills. They also
found that 42% of the former students used their
computing skills on the job. Although 60% planned to
own a computer, only 12% already owned one.

Statement of the Problem

A course was implemented in 1981 at Mississippi
State University to make agriculture graduates more
effective computer users. To assess the effectiveness of
that course, the following questions were formulated:
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1. What are the characteristics of former students
who use or do not use microcomputers in their
occupations?

2. What factors discriminate between users and
nonusers of microcomputers in their occupations?

3. What barriers inhibit the adoption of
microcomputers in the former students’ oc-
cupations?

4. What types of microcomputer software are used by
former students in their occupations?

Population and Sample

All students enrolled in AEE 5203/7203 (Ap-
plication of Microcomputer Technology to
Agricultural and Extension Education) were included
in the population. These students enrolled for three
hours of undergraduate or graduate credit in the
semester length course. The course included 30 contact
hours of lecture and 30 hours of laboratory activities
using microcomputers. Course content focused on how
to use microcomputer hardware and a variety of
software. Students used more than 15 agricultural
programs distributed by the Mississippi Cooperative
Extension Service. Almost 50% of the class time was
used teaching BASIC programming the first two years
the course was taught. As the course evolved over the
years, the amount of BASIC programming decreased to
25% and was replaced by instruction on electronic
spreadsheets and word processing. Students were also
taught how to access agricultural computer networks
such as AGNET and AgriData.

Students representing almost all of the agriculture
majors at Misissippi State University enrolled in the
course. Most were U.S. citizens; however, for this
study all international students were excluded to avoid
comparisons across various cultures and nations. With
this limitation, the target population of 324 students
was stratified by sex and level of credit sought before a
random sample of 150 students was selected.

Data Collection

A questionnaire to collect the data was content
validated by a panel of faculty who had expertise in
both technical agriculture and computer science.
Course records provided the grades students earned in
the course, the level of credit sought, and their sex.

Three scales developed by Cantrell (1982) and
modified by Mitchell (1985) were used to assess
potential barriers to former students using computers
in their occupations, their attitudes toward computers,
and software they used in their occupations. The
barriers scale included nine items rated from one
(Small Problem) to 10 (Large Problems). Zero in-
dicated a barrier was not a problem. The attitudes scale
included 12 items rated from Strongly Disagree (1) to
Strongly Agree (8). The software scale included eight
common types of software rated from Not Used Ex-
tensively (1) to Used Extensively (10). Zero meant a
piece of software was not being used. To distinguish
between occupational users and non-users, the former
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students responded (yes/no) to the question: Do you
use a microcomputer in your occupation? A pilot test
indicated the questionnaire could be clearly un-
derstood and that the three scales had acceptable
reliability (Cronbach’'s alpha reliability coefficients
included .71 for the barriers scale, .68 for the attitudes
scale, and .89 for the software scale).

Data were collected between July 15 and August
31, 1985 from 128 of the 150 former students included
in the sample. The respondents and the 22
nonrespondents were compared on three charac-
teristics: their sex, grade earned in the course, and
level of credit sought. The two groups were similar
(p» .05) on all three variables.

Findings

Objective 1: Characteristics of Users and Non-users

Table 1 lists some of the characteristics of the 128
former students responding to the questionnaire.
Slightly over 60% used microcomputers in their oc-
cupations. Women comprised one-third of the sample
and also one-third of both the users and nonusers.
Although slightly over half had taken the course for
graduate credit, almost two-thirds of the users had
been enrolled as graduate students. Areas of em-
ployment of the former students included agribusiness
(15%), vocational agriculture teaching (15%),
Cooperative Extension (20%), other teaching (20%),
and other (30%). Respondents who were still full-time
students or unemployed were included in the Other
category. Occupational users averaged almost seven
hours of microcomputer use per week whereas
nonusers reported little use (.15 hours per week).
Although both users and non-users had a positive
attitude toward computers, users were significantly
more positive (t=—4.15, d.f. = 124, p «.05).

Table 1, Selected Characteristics of Former Students Who Used or Did Not
Use Microcomputers in Their Occupations

Variahle Users Non-Users All Cases
n=77| {tn=49 in=128!
Mean Age 4.2 2.6 kXN
(9.145.0.1 258D 110.65.D.1
Sca
Mazle 32(67.5%) 3216537 K560, 4%
Female 251032.5% 17134705 4303007
Highest Degree
No Bachelnr's 11014.3%0¢ 1938875 3212505
Bachelor's 30¢39.0%) 20130.87) 33917
Master's 23432.4%0 10:20.4%0) 3502737
Specialis/Ph.D. 11414.3% 0i0.007%+ [SRIR. XCLAY]
Prescnt Poshion
Extension 221256 31 b 28018.57)
Vo Ag Teacher [ER¢. S010.2%0
Other Teacher 13119.5% 10120.4%
Business T4 QryN.ay
Other 15119587 2253497
Level of Credit
Undergraduats REENER L B33 60 {36971
Graduate HbA9 iXi36.7 75 LLYRRE i
Grade for Course
{4.00 Scaly Uscd} .50 Az 344
1.375.00 tndS. Dy PO1S.D
Another Computer
Course Taken
Yes 1762270 611235 231E8.A0
No AT ITy S2INS T 101 81270
Computer Owner
Yes 27430.5%0 3410.270 3312065
No AT4OA5% TR XL ST
Mcan Hours Compigers
Used Per Week .83 RR 4.22
K99S5 Dy 13RS Do 17695 Dy
Atntitude Towsrd Computers 9.5 1A g

afas.Dy HeL3S.Do 0SS Doy
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Objective 2: Discriminating Variables

Table 2 shows the results of a discriminant analysis
performed to identify factors that would label oc-
cupational users and non-users. Five variables ex-
plained 33% of the variance in whether or not the
former students used microcomputers in their oc-
cupations (Canonical R of .57 squared equals .33). The
five variables collectively lowered the Wilks Lambda to
.67. Whether or not former students participated in
noncredit micromputer inservice activities explained
12% of the variance., Attitudes about computers ex-
plained an additional 9% of the variance. Other
discriminating variables included owning a
microcomputer (5%), having a B.S. or higher (4%).
and final grade in AEE 5203/7203 (3%).

Table 2. Discriminant Analysis for Former Students Who Used
Microcomputers in Their Occupations and Those Who Did Not

Function Cunaonical Wilks Chl
Derived Eigemalue R Lambda Square d.f.  Sig.
ADOPT or NOT 48 57 .67 4.9 3 0000
Swndardized

Discriminating Variables Wilks*  Discriminant
in Adopt Functlon F 10 Enter' Lambds  Coefticient
Attended a Microcomputer

Inservice Activity 757 &8 44
Attitude about

Microcomputers 9.06 7 <9
OQwiis a Microcemputer 6.19 At .30
Having 2 B.S. or

Higher Degree .37 0 -.41
Final Grade in Ag Ed

Computer Course 4.98 67 .37

‘Only variables significant at the .05 level for | and 113 d.f. included in the discriminant
function.

2Wilks Lambda interpreted as variance NOT eaplained as opposed 1o R? or variance ex-
plained in stepwise multiple regression analysis.

Objective 3: Barriers to Microcomputer Adoption
Occupational users listed microcomputers being
used excessively by only a few colleagues (limiting
access), hardware being too expensive, and in-
convenient location of microcomputers as primary
barriers to microcomputer use in their occupations. No
access to microcomputers was the first barrier listed by
non-users. Their second and third barriers were the
same as those of users. Expensive software was the
fourth ranked barrier for users. It was ranked 7th by
nonusers. When ranking of the eight barriers were
compared for users and non-users, no aggreement was
found (Spearman’s rho coefficient =-.18, p».05).

Tahle 3, Barriers to Microcomputers Belng Adopted by Employ ces in Former Srudents’ Place
of Employment

Lserin=57) Notusers in-. 49)

Barrier “Mean® sp Raok Mesn® D Rank
Microcompuiers used encessnely

by anly u few colleagues 229 B3 (NI 27 2
Hardaare 100 cxpensive A~ RN 2 37 32 2
Locatian uf ticrecompotenst not nands A in A Em RS 3
Software too expensive b 24 E IR BRIt 2 -
Lack of asicrocompater ieaching matzrials 437 bl Ao RN 4
Lack of admivisiratise suppon am AN ] 24 5
Gond woltware not asailsdle R L 2.3 LA N L p R L3
Nt agcess to 3 mcrecompales RS a2 B A i
*-t2ans based on seale of 0~ no problen. | - small probicm. 3nd 111= targe problem

Objective 4: Software Used in Occupations
The 77 occupational users of microcomputers
were asked to indicate what software they were using in
their positions. Ranked first was mailing list programs
followed by software available from the Cooperative
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Extension. Service. Ranked third was
word processing, and electromnic
spreadsheets ranked fourth. Table 4 lists
the software being used, the extent of
use, and the number of former students
using each type ol software.
Conclusions

Several conclusions are made based
upon the findings of this study. Even
though users and non-users were both
posilive about computers, the more
former students used microcomputers in
their occupations, the more positive their
attitudes became, The results of the
discriminant analysis indicate that
participation in a micrecomputer in-
service aclivity is the major determinant
of whether or not former students use
niicrocomputers in their occupations,
The types of software former studenis
used in their occupations focused on
computing applications rather than
programming skills. Colleges of
agriculture must assess whether the
computing experiences their studenis
receive are of the caliber and duration
needed for occupational performance.
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SABBATICAL/TRAVEL OPPORTUNITY

The International Rice Pesearch Institute (IRRI) Is a nonprefit international
institute engaged' in research, Iraining, and transfer of technology in rice
science. it is located 45 miles south of Manila, Philippines.

IRRI is looking for candidates interested in an international sabbatical whose
expartise Is in educational technology with knowledge of the agricultural or
biological sclences. Tenure will be for 6 months to 1 year commencing in
March 1589, Unique experience to explore the international arena, modern
accommedations, liberal banefits, etc, await the successiul candidate,

Responsibilities
® Coordinate a 3-month course in educational technology for cross-cultural
trainees of developing couniries.

®  Create and develop seif-learning modules in educational technology.
&  Coodinate research projects in educational technology.
e Devslop courseware in electronic media.

Qualifications
Formal expasure, experiences, and skills in educational technology to Include:

Administration and management

Educational psychiology/human learning process

Needs assessment /curriculum design

Communication: presentation and listening

Training strategies: lecture, question and answer, case studies, small

gfoup discussion

® Media and courseware design (A/T and CBI) in modular programmed
format - :

#® Leaming research and evaluation skills

Familiarity with computers and cross-cultural training desired but not a reguisite.

Piease send application and CV on or before November 15, 1988 to:
Dr. D.R.Minnick
Training Specialist and Head
Training and Technolegy Transfer Depariment
IRRI, £.0. Box 833, Maniia, Philippines
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Table 4. Software Used by Occupational Users In
Microcomputers

Users (n=77)
Type of Software n  Mean SD Rank
Mailing list package 47 6.77 33 1
Extension software 53 6.55 3.1 2
Word processing 49 549 33 3
Electronic spreadsheets 4 477 33 4
Public domain packages 43 451 2.7 5
Testing, educational 30 450 32 6
Database management 40 398 32 T
Authoring package 3= IO 8

*~Meuns based on Zero=Not Used, 1=Not Used Extensively, and
10="Used Extensively
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