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The number of vocatlonal agriculture programs with microcomputers
continues to Increase as thls technology galns support from school sys-
tems and as a result of the Car! Perkins Vocatlonal Education Act, This
occurrence Is loglcal and necessary since agricultural applications for
computers are constantly belng developed and Implemented, As more agri-
culture departments obtain computers, the question arises as to what
should be taught with and about the machines,

Research and evaluation of mlcrocomputer use In education lIs exten-
slve but has been restricted largely to the computer's use In academic
subjects, Taylor (1980) outlined three basic areas for microcomputer
use In educatlion--as a tutor, as a too! and as a tutee, Using the com-
puter as a tutor refers to presentation of Instructional units by the
machine, a procedure commonly referred to as computer-alded Instruction
(CAl)s The Instructional management tasks such as materlals prepara-
tion, word processing and data base use are examples of the computer's
use as a tool, The third area of computer use, as a tutee, involves
students learning the language of the machine and having them "teach®
the computer to perform deslred functions,

Two of the three previously mentloned microcomputer uses have been
addressed in agricultural education research, Neason and Miller (1982)
Indicated that the microcomputer's most profitable use was as a manage-
ment tool, Speclfic uses of this type noted by McGrann (1980) Include
declislion making, education, communicatlon, data gathering, data analy-
sis, monitoring, evaluation and data retrteval and storage,

The second microcomputer use employed by agricultural educators is
using the machine as a tutor, Hudson (1980) specifically addressed com-
puter alded Instruction in agricultural educatlon, He found that major
uses Included drill and practice, tutorial use, simulations, games,
testing and recording data, In a later study, Hudson (1983) compiled a
list of 50 microcomputer use skllls needed by agricultural computer
users,

Uttlizing Hudson's (1983) |list of competenclies, Sutphin (1984) sur-
veyed New York vocatlonal agriculture teachers to determine thelr opin-
lon of the relatlive Importance of these skllls as well as the teachers!
actual level of mlcrocomputer usage, Information regarding other compu-
ter use factors was also obtalned.

In another study of computer competencies needed by vocatlional
agriculture teachers, Miller and Foster (1985) asked lowa and Nebraska
vocational agriculture teachers to classify 50 microcomputer competen-
cles, The teachers classlifled 24 of the 50 competencles as Important,
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While these studles have addressed mlicrocomputer usage and the
Importance of specific microcomputer use skllls at the state level, sev-
eral needs sti)) exlst, These include a need to determine how microcom=
puters are belng used In vocational agriculture programs across the Unl-
ted States and a need to determine the current level of use of the
mlcrocomputer In vocational agriculture programs In the United States,
This study was designed to make these determinations,

Purpose and Objectives

The purpose of this study was to determine the competenclies deemed
most Important for practical microcomputer use by secondary vocational
agriculture teachers In the United States and to determine the current
uses of mlcrocomputers, The objectives were:

1., Determine the extent to which mlcrocomputers are used In sec-
ondary vocational agriculture programs In the United States.

2. Determine vocational agriculture teachers' perceptions of the
importance of selected microcomputer use competencles In vocational
agriculture programs,

3. Determine if differences exist between the demographic charac-
terlistics of those teachers who had microcomputers In thelr vocational
agriculture departments and those who did not., The demographlc charac-
teristics used in this analysis were years teaching experlence, age,
number of students in high school, number of students In the vocational
agriculture program, and the teacher's oplinion of the school board's and
princlpal's support for computer use,

Procedures

The population (N = 12,500) consisted of all secondary vocational
agriculture teachers In the Unlted States as listed In the 1984 Agricul-
ture Teacher's Directory (Henry, 1985), Cochran's sample slze gormula
(Snedecor & Cochran, 1980) was used to select a minimum returned sample
slze of 173, Slince thls was a natlonal study, a systematlic random sam-
ple of 312 was used in anticlpation of a low response rate, A response
rate of 212 (68,4%) was reallized after two mallings and a telephone
follow-up, Analysis of varlance was used to determine If differences
existed among the demographlc characteristics of the three groups of
respondents (2 mallouts and 1 telephone follow-up), Since no differ-
ences were found, It was determined that the respondents were represent-
ative of the population and the data were combined,

A questionnalre based on Instruments developed by Sutphin (1984)
and Hudson (1983) was developed to secure the Information needed for the
study, The Instrument was fleld tested using 15 vocational agriculture
teachers, Changes Indicated by the fleld test were Incorporated Into
the Instrument, Instrument rellabllilty was assessed using Cronbach's
alpha and resulted in estimates of r = .86 for the Llkert-type scale
Items rated according to the respondent!s level of agreement and r = ,91
for the Likert-type scale ltems rated according to the importance of
selected competencles, Data analysis were conducted with the SPSS* sta-
tistical analysls program (SPSS, 1983) and Included descriptive statis~
tics and Inferential t-tests (alpha = ,01),

Results

Thirty-nine percent of the respondents Indicated that they had com-
puters located In thelr vocatlional agriculture department, Forty-nine
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additlonal respondents (23%) Indlcated that they used computers located
either In school, at home or some other location such as a college,
which Increased the proportion of teachers using computers to 62%., An
average of 1,6 computers per department was reported by those
departments with computers, Apple was the main brand of computer
reported by the teachers as belng in their departments (64,7%¢) followed
by TRS-80 (14,3%) and Atari (9,8%), with a varlety of other brands
accounting for the remaining 11.2%, Apple and TRS-80 were also the maln
brands that were avallable to the respondents at home and In thelr
school, Twenty respondents Indlcated that they expected to acqulre
thelr first or an additional microcomputer for thelr vocatlional
agriculture department within the coming year,

Hardware and software avallabllity factors were addressed by those
respondents who were using computers, The respondents agreed with only
one of the seven statements In thls area, They gave a rating of 3,95
(agree) to the statement that the types of computers that can do the
operation needed are available, The ratings on all other factors fell
between 2,5 and 3,5 on the scale which was Interpreted as undeclded,
These data are presented in Table 1,

Table 1

Computer Hardware and Software Avallable for Teachers Using Mlcrocom-
puters (n = 132)

Avallability Factor Mean® S,D.

Types of computers that can do the operations needed are

avallable 3.95 1.19
Program management software Is avatlable 3431 1.29
Agricultural software Is avallable 3,29 1.23
Software needed for Instruction Is avallable 3,24 1,22
Adequate access to computers for needs is avallable 3.11 1,36
Adequate numbers of computers for needs are avallable 3,03 1.31
Multiple coples of software needed for Instructlion are

avallable 2,88 1.30

31 = strongly disagree; 5 = strongly agree,

Teachers were asked about thelr use of computer-alded Instructional
practices, As the data In Table 2 Indlcate, the largest percentage of
teachers used the computer for problem solving, This practice was used
an average of 8,2 hours per month by over half (78 out of 132) of the
teachers who used computers, Other computer-alded Instructional prac-
tices used were educational games (7.33 hours), tutorial presentations
(7.51 hours) and simulations (5,15 hours), The latter practlices were
used by fewer teachers,

Computer-alded Instructlonal management practlices such as Instruc-
+lonal materlals preparation, word processing and data base use were
employed equally as often by teachers, An average of 64 of the 132
teachers usling computers employed these practices for 9,5 hours each
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Table 2

Average Monthly Use of Computer-Atded Instruction and Computer-Alded
Program Management by Students and Teachers (n = 132)

Hours Used
By Students By Teachers
Practice Mean S.D. n Mean S0, n

Computer-alded Instruction
Problem solving 9.27 10,8 85 8,22 10,2 78
Tutorlal presentation 9,23 11,0 70 7451 8,8 61
Simulatlions 6,73 2,4 51 5.15 5.5 46
Educational games 9.88 17,1 50 7.33 15,5 27
Communicating with other

computers 8,46 8.5 11 10,07 15,1 15
Other uses 11,30 5.2 3 9,38 12,9 8
Computer-aided management
Instructional materials

preparation 9.34 9,5 41 10,03 11,3 66
Word processing 10,29 10,0 34 10,05 9,5 66
Data base use 7.80 6,4 25 8,59 6,7 61

Note, One month deslgnated as 20 school days,

month, Average hours of student use was also approximately 9 hours per
month; however, fewer students used these practices than dld teachers,
These data are also presented In Table 2,

Twenty computer use competencles were rated by respondents as to
their Importance, Those found to be most tmportant were use of the key-
board, dlsk drive and printer, all hardware use competenclies, Usling
software to malntaln records ranked fourth followed by Identiflcation of
agricultural and home use software and use of agricultural and home use
software, These data are presented in Table 3,

The data In Table 4 reveal that approximately 40% of the teachers
who had used computers could use agricultural software, word processors
and spreadsheets whlle only 28,7% could use data bases, The percent of
teachers who taught the use of these programs and the percent of thelir
students who could use these programs ranged from 2,4 to 29,5%,

inferential t-tests were used to determlne .If signiflcant dlffer-
ences exlsted between those teachers who had computers In their depart-
ments and those who did not, No stgnificant dlfferences exlisted for the
varlables age, years of teaching experlence, number of students in the
school and number of students In the vocatlonal agriculture department,
Significant differences did exlist for two varlables, Those teachers who
had computers percelved that thelr school board and princlpal supported
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Table 3

Teachers! Opinlons of Importance of 20 Microcomputer Use Competencles
(n = 128)

Competency Mean® S.,D., Rank
General knowledge
Use an operator's manual 3.89 .98 7
Defline mlcrocomputer terminology 3.35 1,05 13
Identlfy networking opportunities In the community 2,92 1.0t 15
Perform maintenance on computers 2,25 1.12 20
Hardware use
Use the keyboard 4,22 87 1
Use the disk drive 4,16 «86 2
Use the printer 4,12 82 3
Demonstrate mlcrocomputer operation 3,77 .97 8
Communicate with other computers 3,06 1,16 14
Use the cassette recorder 2,74 1,26 16
Describe the difference among brands and models 2,72 .88 17
Use the graphlics tablet 2,60 1,03 19
Software use
Use software to maintaln records 3.98 89 4
Use agricultural/home use software 3492 «89 5
ldentlfy agricultural/home use software 3,92 «96 6
Evaluate agricultural/home use software 3.69 .98 9
Use computer as a word processor 3.52 1,00 10
Organlze a software |lbrary 3,42 1,03 11
Identify modiflications needed In software 3,38 1,08 12
Write a program using BASIC or other language 2,69 1.25 18

21 = no Importance; 5 = essentlal,

the use of computers to a greater extent than those who did not have
computers, These data are presented In Table 5,

Concluslons and/or Recommendatlons

1. The percentage of teachers who have computers In thelr voca-
tlonal agriculture departments does not appear to be as high as the per-
centage reported by the National FFA Agricultural Computing Service
(1985) which reported that 51% of the programs In the nation had com-
puters, Thls study found that only 39% of the teachers In the sample
had computers, In order for teachers to provide up-to-date programs for
thelr students, state staff personnel! should Increase thelr efforts to
provide or encourage local school districts to provide computers for
vocatlonal agriculture departments,

2, Vocatlonal agriculture departments were more |likely to have
computers If the principal and school board supported the use of
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Table 4

Computer Program Use by Vocational Agriculture Teachers Who Use Micro-
computers (n = 132)

Percent of Percent of Mean percent
teachers who teachers of students
can use who teach who can
Program type programa program use? use program
Agricultural software 42,6 29,5 18,3
Spreadsheets 41,1 19,0 9,0
Word processing 40,2 12,9 6.9
BASIC for programming 30,6 14,3 8,3
Data base management 28,7 6.7 2,4

8Toachers were asked to check al!{ Items that they used or taught the use
of. PTeachers were asked to Indicate the percent of thelr students who
could use each program |listed,

Table 5

T-tests of Demographlic Characteristics by Whether Respondents Had a Com-
puter In the Vocatlonal Agriculture Department

Teachers Teachers
with computers without computers
Vartiable Mean S.De n Mean S.De n +

Years vo-ag teachlng

experlence 12,3 8.0 78 12,4 9,2 126 .07
Teacher'!s age 37.8 9,7 83 38.7 11.5 126 55
Number of students

tn high school 661,9 607.8 81 644,6 590,3 123 «20

Number of students

In vo-ag program 85,0 53,6 81 85.4 67,3 126 «05
Your school board

supports the use

of computers? 4,2 .79 82 3,7 .92 125 3,93%
Your principal

supports the use

of computers?® 4,3 .77 82 3.8 .91 125 3,73%

8Toachers responded to this Item on a 5 polnt Likert-type scale with
1 = strongly disagree and 5 = strongly agree.

*p<,001,
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computers, State staffs should take thls factor Into consideration If
they wish to Increase the number of computers used In local vocational

agriculture programs,

3. Computers currently In vocattonal agriculture programs are used
more for Instructional management (as a tool) than they are for tutorial
or dlrect Instructional purposes, Existing research findings on how to
Incorporate the computer Into the tnstructional environment effectively
should be used by teacher educators and state supervisors to ald teach=-
ers In using the computer to Improve Instructional effectiveness, Addi-
tional research should be conducted Into how the computer can best be
used In the Instructional (classroom and laboratory) environment in
vocational agriculture programs so that teachers can be better prepared
to use them for Instructlonal purposes,

4, Slince most vocational agriculture departments had Apple (64.7%)
and TRS-80 (14,3%) computers, teacher Inservice and pre-service tralning
activities should be conducted using one or both of these brands of com-
puters unless evidence exlsts that these data are not valid for a par-
ticular state., Thls recommendatlion will remaln in effect untll these
brands are no longer the maln computers In use, (It should be noted
that the Natlonal FFA Agrlicultural Computing Service has indicated that
they will support MS-DOS computers In addition to these two brands,)

5., The use of microcomputers in vocational agrlculture departments
Is still In Its Infancy stage as evidenced by the low number of depart-
ments wlth computers and the low level of usage of the computer for pro-
gram management and Instructional purposes, Kullk, Bangert and Wil)lams
(1983) found that high school students who supplement thelr learning
through the use of mlcrocomputers learn more and get better grades on
tests and In courses, Due to the urgent need for vocatlional agriculture
programs to be efficlent and up-to-date In both program management and
Instructional techniques, the Nattonal Assoclation of Supervisors of
Agricultural Educatlon and the Amerlcan Assoclatlon of Teacher Educators
in Agriculture should form a jolnt task force for the purpose of accel-
erating the Introduction and advancement of approprlate computer usage
In local vocatlonal agriculture departments,
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