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Abstract

Faculty members in a college of agriculture were surveyed to determine the computer tasks required
of sudents enrolled in selected undergraduate courses (n = 63). Over 50% of the courses requiredstudents
to complete one or more tasks in the areas of wordprocessing, Internet use and eectronic mail. Less than
50% of the courses required any use of Soreadsheets, databases, computer graphics, specialized software,
or completion of miscellaneous computer tasks. The typical course required students to complete 5.0 (Mdn)
computer tasks. The three individual computer tasks required in 50% or more of the courses were to: (a)
type a lab or project report, () receive eectronic mail from the instructor, and(c) search the Internetfor
information on a specific topic. Sophomore- and senior-level courses tended to require the most computer
tasks (Mdn = 8.0), while junior-level courses required the least (Mdn = 3.0). Faculty members indicated
plans to maintain or increase the number of required computer tasks over the next two to three years
especially in Internet and electronic mail use. Faculty demographics and course-related variables were not
good predictors of current or planned Sudent computer use.

Introduction (Monk, Davis, Peadey, Hillman, & Yarbrough,
1996). Thus, university agriculture programs must
Computers play an important and ever ensure that graduates are competent in computer
increesng role in modern agriculture. In follow- use (Davis, 1997; Johnson, Von Bargen, &
up studies, university agriculture graduates Schingtock, 1995; Langlinas, 1994).
consistently rate computer skills as being
important to career success (Anddt, Barrett, & In a Corndl Universty study, Monk et d.
Bosshamer, 1997; Graham, 1997; Radhakrishna (1996) determined that agriculture graduates
& Bruening, 1994). Yet, Heyboer and Suvedi should be proficient in word processing,
(1999) found that recent (1993 - 1998) graduates presentation graphics, spreadsheet analysis,
of the College of Agriculture and Natural database management, technica graphics, Internet
Resources a Michigan State University fdt they use and dectronic mail. Further, students should
had received less than satisfactory preparation in be aufficiently comfortable with computer and
computer use, rating computers as the ‘area in information technologies so they can develop new
which they were least prepared for employment. computer skills throughout their careers.
Researchers a the University of Wisconsn-Stout
Agricultural  employers also place aso found that abilities in these same aress are
ggnificant importance on computer  skills, with important for students in a wide variety of mgors
more than 80% indicating that computer skills are (Furst-Bowe et d., 1995).
dgther an ‘important” or “very important” factor
conddered when making employment decisons Recognizing the importance of computers
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in agriculture, Bekkum and Miller (1994) surveyed
deans a 71 land-grant colleges of agriculture to
determine the drategies used to ensure that
graduates were proficient in computer use. Of the
59 deans responding, less that one-haf (44.1%)
reported a college-wide computer education
requirement. Further, 11 (18.6%) of the deans
believed thet, in the future, less time would be
required for basic computer skill development,
snce students would have developed these kills
prior to entering college. According to Kieffer
(1995), many universty faculty and adminigretors
accept the premise that Students enter college
dready possessng basc computer skills.

Johnson, Ferguson, and Lester (1999)
tested this premise by assessng the computer
experiences, self-efficacy and knowledge of
students (N = 175) enrolled in three freshman-level
agriculture courses a a land-grant univerdty
during the fall 1998 semester. The researchers
concluded that the dudents did not have a
common core of computer experiences, lacked
confidence in their computer skills, and had a low
levd of computer knowledge (as indicated by a
mean score of 3 8.8% correct on a 35-item multiple
choice exam). In a smilar sudy, Gordon and
Chimi (1998) found that <udents entering a
college of busness lacked sufficient computer
knowledge and recommended continuation of the
introductory computer literacy course
requirement.

Donddson, Thomson, Whittington, and
Nti (1999) recommended that colleges of
agriculture include computer gpplications in Al
introductory courses so that students would be
prepared to use computer technology throughout
their undergraduate years. Johnson et d. (1999)
noted a substantial postive correlation (r = .67)
between computer sdf-efficacy and computer
knowledge and hypothesized that, while students
recognized their lack of computer skills, they were
not motivated to improve because computer skills
are not regularly required in undergraduate
courses. A separate study of 169 upper-divison
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agriculture dudents provided support for this
hypothesis since, according to Johnson, Ferguson
and Lester (2000), word processing was the only
computer task students reported as being required
“often or farly often” in ther college courses
Brown and Kester (1993) posited that students
tended to forget many of the skills learned in
introductory computer courses because they did
not use these skills in subsequent courses.

Given the importance that both graduates
and employers place on computer skills, and the
suggestion that computer skills decay because of
disuse in subsequent courses, a clear need existed
to examine the courserelated computer tasks
required ofundergraduate agriculture mgors. The
results of this sudy would provide information
necessary for enhancing the computer experiences
and skills of undergraduate students.

Objectives

The purpose of this study was to describe
required student computer use in selected
undergraduate agriculture courses in a land-grant
universty. Specific objectives were to determine:

L The computer tasks required in
undergraduate agriculture courses, by
course level and overdl;

2. Ingtructors plans for required computer

use in undergraduate agriculture courses
over the next two to three years, and

3. The reationship between sdected faculty
and course varigbles and levels of current
and planned required Student computer
use.

Methods

The population for this descriptive study
congsted of al undergraduate agriculture courses
(excluding special problems, special topics,
laboratory courses, and the College computer
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gpplications course) taught in a mid-south land-
grant universty during the 1999 calendar year (N
= 111). The courses were identified using officia
records supplied by the dean's office  After
deleting courses taught by ingructors no longer
employed by the university, an accessible
population of 103 courses (taught by 63 individua
faculty members) was identified. The sample of
courses (n = 63) congsted of al 34 courses taught
by faculty tesching only one course during the
year, plus one randomly selected course for each
of the 29 indructors teaching multiple courses
during the year. The resulting sample dosdy
gpproximated the accessible population of courses
with regard to course level and department.

The data were collected usng a survey
instrument developed by the researchers, based, in
pat, on previous research identifying essentid
computer skills (Davis, 1997; Furs-Bowe et 4.,
1995; Kieffer, 1995; Monk et al., 1996). In order
to focus each respondent's attention on the
specific course sdlected, the apha code, number
and title of the course were hand-printed once on
each cover letter and in three places on each
urvey  indrument.

In Part One, the respondents were
indructed to indicate whether or not Students
enrolled in the identified course were required to
complete 34 specific computer tasks (grouped into
eight categories), by circling ether a “Yes’ or a
“No” to the right of each task. In addition to the
specific tasks listed, each category of computer
use contained an “Other (pleese specify).”
response option. In Part Two, the respondents
were asked to indicate ther plans for required
student computer use in the identified course over
the next two to three years. This section liged
seven broad areas of computer use with the
response options of “Decrease use” “Mantan
current use” or “Increase use” Pat Three
contained four demographic items related to
academic  rank, teaching experience and
gppointment, and self-perceived computer kills of
the indructors. A blank section was provided for
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additiona written comments from the respondents.

The survey insrument was examined for
face and content vdidity by a pand of faculty
consisting of representatives from each department
within the College and judged to be vdid. In
oder to edablish indrument rdigbility, five
agriculture faculty members a two land-grant
univerdties completed the insrument twice (a
two- to seven-week intervals) for specific,
identified courses which they had recently taught.
For Part One and Part Two, agreement
percentages of 95% and 86%, respectively, were
obtained. The rdiability of Pat Three was not
assessed since, according to Sdant and Dillman
(1994), responses to non-sendtive, demographic
items are subject to little measurement error.

The survey indruments and cover letters
were hand delivered to departmenta offices and
placed in faculty mailboxes. After two follow-up
contacts, usable responses were received from 58
of 63 faculty members, for a 92.1% response rate.

Results

The typicd faculty respondent was a full
professor (43.1%) with 10 or more years of
university teaching experience (60.3%). A
magority (76.8%) of the faculty reported that a
third or less of ther gppointment was in resident
indruction. When comparing themsdves to other
faculty in the College, a mgority (60.3%) of
respondents rated their computer skills as average,
24.1% rated their skills as aove average, and
15.5% rated their skills as below average.

One or more tasks in word processing,
Internet use, and dectronic mall were required in
more than one-hdf of dl the undergraduate
agriculture courses studied. Conversdy, less than
one-hdf of the courses required any use of
Spreadsheets, databases, computer graphics,
specialized software, or completion of
miscellaneous  computer  tasks. Only three
individual computer tasks were required in more
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than 50% of courses. type a lab or project report
(63 .8%), receive electronic mail from the
ingructor  (58.3%), and search the Internet for
information on a specific topic (53.4%). Ofthe 34
identified computer tasks, 26 were required in less
than 25% of courses, while 17 were required in
less than 10%. None of the 58 courses included
assignments requiring students to create a
Spreadsheet macro, do database programming, or
use a computer-asssted drafting program.

In addition to the 34 specific computer
tasks listed on the survey, a number of course
ingructors wrote in additiond tasks in the “Other
(please specify):"blanks. A mgority of these were
in the word processng aea, with the most
frequent (n= 4) being to type a memo. The most
commonly identified specid application software
was for datistical andysis, éther SAS®or IMP® (n
= 3). Table 1 summarizes the computer tasks
required in the 58 courses, by level and overdl.

Table 1. Computer Tasks Required in Sdected Undergraduate Agriculture Classes, by Leved and Overdl.

Course level
oo = W e e e
Computer task Percent requiring arealtask
Word Processng 71.4 87.5 47.4 91.7 74.1
Type alab or project report. 57.1 62.5 36.8 87.5 63.8
Type a forma research paper. 28.6 25 15.8 375 27.6
Type a busness letter. 0 0 5.3 12,5 6.9
Prepare a brochure or newdetter. 0 0 105 0.0 3.4
Other 42.9 25 5.3 8.3 13.8
Electronic Mail 57.1 75 47.4 58.3 56.9
Receive el ectronic mail fromyou. 57.1 75 42.1 58.3 55.2
Send dectronic mail to you. 57.1 50 31.6 41.7 41.4
Submit assgnments as “atached files’ usng email. 14.3 12.5 5.3 8.3 8.6
Paticipate in an email course discusson group or 0 0 10.5 4.2 6.9
listserve.
Other 14.3 12.5 5.3 4.2 6.9
Internet and World Wide Web 85.7 62.5 57.9 75.0 69.0
Search the Internet for information on a specific 57.1 50 36.8 66.7 53.4

topic.
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Course leve

Computer area Fresh.  Soph. Junior Senior Ovedl|

@=7) (@=8) (1=19) (@=24) (n=58)
Computer task .

Percent requiring arealtask

Access a homepage developed for your course. 42.9 375 36.8 29.2 345
Download data to disk or hard-drive from the 0 25 36.8 25.0 25.9
Internet.
Participate in a “threaded discussion group” for 0 0 53 4.2 3.4
your course.
Create a Web page. 14.3 0 5.3 0.0 34
Other 0 0 0 0.0 0.0
Spreadsheets 0 50 15.8 54.2 34.5
Create charts and/or graphs. 0 37.5 5.3 50.0 27.6
Create a new spreadshest. 0 25 5.3 45.8 24.1
Enter data into an existing Spreadshest. 0 25 10.5 37.5 22.4
Write a soreadsheet formula that performs a sngle 0 25 5.3 37.5 20.7
mathematicad  operation.
Write a single spreadsheet formula that performs a 0 125 5.3 29.2 15.5
series of mathematica operations.
Use spreadsheet functions (eg. IF, MAX, MIN, 0 0 0 20.8 8.6
efc.).
Use spreadsheet database functions (e.g. Sort, 0 12.5 0 16.7 8.6
Query) .
Create a spreadsheet macro. 0 0 0 0.0 0.0
Other 0 0 0 4.2 17
Databases 0 25 10.5 16.7 13.8
Create a new database. 0 12,5 10.5 16.7 12.1
Enter data into an existing database. 0 12.5 5.3 8.3 6.9
Sort and/or query a database. 0 0 5.3 8.3 5.2
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Course levd

Computer area Fresh.  Soph. Junior Senior Ovedl
0=7) @==8) (@1 9) (n=24) (n=5%)

C uter task .

omputer Percent requiring arealtask

Create a database report. 0 125 53 4.2 52

Do database programming. 0 0 0 0.0 0.0

Other 0 0 0 0.0 0.0

Computer graphics 14.3 125 21 37.5 25.9

Create materids using presentation graphics 14.3 125 21 333 24.1

software (for example, Microsoft PowerPoint,

Corel  Presentations, Harvard Graphics, etc.).

Make drawings usng computer-asssted drafting 0 0 0 0.0 0.0

program (for example, AutoCAD, TurboCAD,

AutoSketch, etc.)

Other 0 0 0 8.3 3.4

Miscellaneous Tasks 28.6 50 21 50.0 37.9

Conduct a literature search using Agricola, ERIC, 28.6 25 105 333 24.1

FirstSearch or smilar database.

Use a computer smulation program. 0 25 53 16.7 121

Transfer files from a persond computer to a 0 12,5 105 4.2 6.9

mainframe computer (or vice versa) udng file

transfer software (for example, Telnet or Windows

FTP).

Use afinandd management program such as 0 0 0 8.3 3.4

Quicken.

Write a computer program. 0 0 0 4.2 1.7

Other 0 12.5 0 4.2 34

Specialized Applications 0 25 10.5 25.0 17.2

Ovedl, the typica undergraduate course required a least one Internet-related

agriculture course required 5.0 (MM) computer
tasks. Sophomore- and senior-level courses
required the greatest number of computer tasks
(Mdn = 80), while junior-level courses required
the leest (MM = 3.0). At dl levds, the typica
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computer task. Courses a the freshman-,
sophomore-, and senior-levdls dso typicaly
required at least one task in both word processing
and dectronic mal. One-hdf of dl sophomore-
and senior-level courses required sudents to
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complete one or more Spreadsheet tasks. Little
use of databases, computer graphics, specidized
goplications or completion of miscelaneous
computer tasks was required at any leve (Table
2).

The ingtructors were asked about plans for
required student computer use in the sdected
courses over the next two to three years. The
mgority of indructors planned to maintan or
increase the level of required use in each of the
seven computer areas studied (instructors were not
asked about future plans for “miscdlaneous
tasks’). Databases and specidized applications
were the only areas where any faculty reported
plans to decrease required use. This planned
decrease was more than offset by indructors
planning to increase required student use in these
areas.The largest percentage of planned increase in
required student use was in two of the computer
aess (Internet and eectronic mall) where the
highest leve of current required use exised. A
minority (<40%) of respondents planned to
increase required student use of word processing,
Spreadsheets, computer graphics and specidized
applications over the next two to three years.

The redationship between current and
planned required student use in each area ranged
from negligible to moderate (Davis, 1971),
explaining less than 10% of the variance in planned
use for any of the computer aress. Table 3
summarizes the datarelated to f uture plans for
required student computer use.

The final objective was to determine the
relationship between sdlected faculty and course
demographic characteristics and overal current
and planned levels of required student computer
use. For this objective, current use was calculated
as the tota number of computer tasks currently
required in each course. Planned use was
cdculated by summing each individud’s responses
to the seven items rdated to planned student
computer use over the next two to three years.
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As shown in Table 4, both academic rank
and years of universty teaching experience had
low, negative rdationships with current level of
required student computer use. Sdf-perceived
computer skills and the level of the course both
hed low posgtive reaionships with current leve of
required student use. Years of universty teaching
experience, percentage teaching appointment and
level of course had low, negative corrdations with
planned required student computer use. Findly,
the relationship between current level of required
sudent computer use and planned use was

negligible
Condlusons

The typicd undergraduate agriculture
course in this sudy required a median of 5.0
different computer tasks, with three of these being
to: (a) type a lab or project report, (b) receive
dectronic mal from the ingtructor and (c) search
the Internet for information on a specific topic. Of
the 34 computer tasks identified in the literature
(Davis, 1997; Furst-Bowe et d., 1995; Kieffer,
1995; Monk et d., 1996) as being important for
academic and career success, only eght were
required in 25% or more of courses. In addition
to the three previoudy liged, the remaning five
tasks were to: () send eectronic mail, (b) access
a course homepage, (c) download data from the
Internet, (d) create charts or graphs using a
Spreadshest, and (€) type a formal research paper.
Fewer than one-hdf of the courses sudied
required gSudents to complete any activities
involving  spreadsheets, databases, computer
graphics, speciaized applications or miscellaneous
computer tasks. Thus, it was concluded that the
courses in this study tended to require limited
Sudent computer use with most required tasks
being drawn from a narrow range of fairly low-
level computer skills.

When required computer tasks were
andyzed by course levd, it was gpparent tha
sophomore- and senior-level courses required the
widest variety of computer tasks.
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Table 2. Number of Required Student Computer Tasks per Course by Area, Totd, Leve and Overdl.

Course leve
Area Freshman (0=7) Sophomore (n=8) Junior (n= 19) Senior (n=24) Ovedl (n=5 8)
M SO Mdn M SD Mdn M SD Mdn M SD Mdn M SD Mdn

Word 129 095 2 112 064 1 074 105 0 146 072 15 116 089 1
processing
ilae;tronic 143 14 2 15 107 2 094 135 0 1.17 117 1 117 123 1
Internet 114 09 1 112 049 1 121 127 1 125 103 1 121 109 1
Spreadsheet 0 — O 138 177 1 032 09 0 242 272 15 1.29 217 0
Database 0 - 0 038 0.74 0 026 093 0 0.38 101 0 0.29 088 0
gcrgmgtser 0.14 038 0 0.12 035 0 021 042 0 042 058 0 028 049 0
Méﬁcsellaneous 0.29 049 0 075 089 05 026 05 0 071 08 05 052 073 0
&fi;iga%izggs 0 — 0 025 046 0 011 032 0 025 044 0 017 038 0
Total 428 269 5 6.62 434 8 405 484 3 8.04 447 8 6.08 468 5




Table 3. Ingructors Plans for Regquired Student Computer Use in Sdlected Undergraduate Agriculture
Courses over the Next Two to Three Years.

Leved of Required Use
Area of Computer Use

=
oY

Decrease %  Mantan % Increase %

Word processing 57 0 61.4 38.6 -0.23
Electronic mal (email) 57 0 38.6 61.4 0.06
Internet or World Wide Web 56 0 26.8 73.2 0.22
Spreadsheets 56 0 69.6 30.4 0.3
Databases 95 9.5 87.3 7.3 0.14
Computer graphics 55 0 63.6 36.4 -0.26
Specidized gpplications 55 18 69.1 29.1 -0.1

aSpearman rho corrdation between plans for required use and level of current use.

Table4. Rdationship Batween Faculty and Course Characteristics and Current and Planned
Leveds of Reguired Computer Use.

Faculty/course  characterigtic Current use (n= 58) Planned use (n=52)
Academic rank@ -.25 06°
Years of university tesching experience -2 -1
Annud FTE teaching appointment 054 -1
Sdf-perceived computer skillsd 210 om
Level of couree 2 -18P
Current level of required computer use -0

aCoded as. 1 = assistant professor, 2 = associate professor, 3 = professor. OSpearman  rho. CPearson
product-moment. dCoded as 1 = below average, 2 = average, 3 = above average. €Coded as: 1 =
freshman, 2 = sophomore, 3 = junior, 4 = senior.

Senior-level courses dso tended to require more fewest and the lowest levd of computer tasks.
advanced tasks than did courses at lower levels. Courses a the freshman and sophomore levels
This trend was particularly true for the soreadsheet tended to require tasks primarily from the word
aea where a dgnificant minority of senior-leve processing, dectronic mail, and Internet aress,
courses required students to create a new while sophomore-level courses did require some
spreadsheet, write Smple and complex spreadsheet spreadsheet and database use, while no freshman-
formulas, and use <spreadsheet functions. In level coursss did.

contrast, junior-level courses required both the
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The indructors indicated thet, over the
next two to three years, they planned to ether
maintain or increase the current level of required
student computer use in each of the seven
computer areas studied . The areas of greatest
planned increases were in Internet and eectronic
mail use, with over 60% of indructors planning
increased course requirements. A minority
(<40%) of indructors dso planned to increase
required student use of word processing, computer
graphics, <spreadsheets and specialized
goplications. The rdationships between current
and planned use for each of the seven computer
areas as well astotd current and total planned use
were negligible to low. Thus, current required
student use was not an especiadly good predictor
of future plans for required student use.

The reationships between faculty and
course characteristics and current and planned
levels of required computer use were negligible to
low, with no characterigic explaining as much as
10% of the variance. It gppears that the faculty
and course characteridtics included in this study
were not robust predictors of present or planned
required student computer use.

Recommendations

The recommendatiions aisng from this
sudy are obvious - it is the implementation which
may prove problematic. If students are to acquire
the wide range of computer skills which employers
and graduates consgtently indicate are important,
gudents must first learn these skills and then tasks
requiring use of the skills must be incorporated
into undergraduate agriculture courses. Thus, the
maor recommendation aisng from this sudy
(and supported by previous research by Johnson et
al., 1999, 2000) isfor the Collegeto develop aplan
for sysematicdly integrating computer education
activities into the fabric of the undergraduate
agriculture  curriculum.

Such a plan must begin with the
implementation of a required computer-use course
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for dudents entering the College. In a focus
group interview with undergraduate agriculture
students a Cornell University, Davis (1999, p. 7 1)
reported that, “There was unanimous agreement
that professors assume dudents have specific
software skills without presenting any support or
traning.  This was a source of consderable
frugration and sress for many sudents” Based
on the previous findings concerning the computer
experiences, self-efficacy and knowledge of
undergraduate agriculture students in this College
(Johnson et d., 1999, 2000), a foundation of
computer skills must be in place before increased
computer course requirements can be
implemented. Failure to do so would set many
gudents up for falure.

Once students have learned a common core
of computer skills, these skills should be used and
expanded on in subsequent  undergraduate
agriculture courses.  While dl indructors should
be encouraged and assisted in integrating
computer requirements into their courses,
edablishment of a number of “computer-intensve’
courses within the College should be considered.
Assgnments in these courses should be desgned
to require a variety of higher levd computer skills
that enhance the learning and gpplication of course
subject matter. In order to be effective, these
courses would need to be implemented a each
level (freshman through senior) and be required for
graduation. This would prevent the students most
in need from avoiding enrollment in these courses.
The detals of this or other plans should be
determined by the faculty, possibly through an ad
hoc committee named for this purpose or by a
standing committee, such as the College
curriculum  committee.

Findly, it appears that many indructors do
plan to increase required student computer use in
their courses on an individud bass This trend
should be encouraged; however, development of
a systematic, college-wide plan would help ensure
that such increases are not Smply more required
use of the same subsat of lower level computer
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tasks presently emphasized. Rather, faculty should
be encouraged and enabled to incorporate a
vaiety of higher levd computer tasks into ther
courses. In addition, development of a systematic
plan for sudent computer use within the College
would ensure that adl students are required to learn
and use the variety of computer skills identified as
being important for career entry and advancement.
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