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Agriculture has undergone considerable change during the past several

decades due to advances in technol ogy. Surplus commdities and high
interest rates have inposed adverse econonic conditions on producers and
agri - busi ness. Employnent in agriculture has been affected by new
technol ogy; mechani zation has decreased the need for labor in production
agriculture and comodity surpluses have reduced enploynent opportunities
(Hol mes, 1986). The dramatic shifts taking place in agriculture are
dictating changes that need to be nmade in agricultural education. As the

industry of agriculture changes, so do occupational requirenents. |If the
educational systemis to effectively prepare people to fill changing job
requirenents, instructional programs must change to reflect the dynamc
needs of industry (Merritt, 1984; Mbore & Borne, 1986). Currently, there

is a lack of accurate data regarding current and energing conpetencies

needed for enployment in agriculture (Holmes & Henpel, 1985). As More
(1986) notes, many of the conpetency studies conducted ten to fifteen
years ago are out of date. Wthout accurate know edge of conpetencies
desired by enployers, it is difficult for schools to know how to nodify
current agricultural curricula, accurately advise students concerning
career choices, or plan continuing education prograns.

Pur pose

Supervisors of agricultural workers in the Colunmbia Basin, a diversified
farmng region in Central Wshington, were surveyed to identify their
perceptions regarding agricultural enpl oyees' desired background,
education and conpetencies. More specifically this study exam ned
supervisors' perceptions of: (a) preferred educational background for
agricul tural enpl oyees; (b) preferred agricultural background for
agricul tural enpl oyees; (c) non-technical conpetencies needed for
agricultural enployees in the areas of: acadenic know edge and job
performance skills and attitudes; and, (d) types of continuing education
being utilized and continuing education needed by agricultural enployees.

Met hodol ogy

The entire population of enployers in agriculturally related businesses

and governnent agencies in the Colunbia Basin were surveyed. The list of

enployers was conpiled using several sources including the yellow pages
of the phone book, key agribusiness |eaders, county, state and federal

government agencies, and county Cooperative Extension agents. Wth this

considerable effort the researchers were confortable that all mgjor
agricultural enployers (including farms which hire outside labor) were
cont act ed. An initial list of about 400firms was conpil ed. After

contacting firms and elinmnating duplication (eg. same firm in two
locations), those not hiring agricultural workers, and those out of

business, 251 firms provided data for the study.

Data collection consisted of two parts. Part | was a telephone survey
designed to collect information related to the scope of the enterprise,
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job titles, nunber of enployees, skill levels, sources of enployees, and
continuing education utilized and wanted by enployees. Part |l was a
mai |l ed survey designed to collect data on conpetencies for each job title
identified in Part |I. Job titles identified in Part | were used in
devel oping Part Il so that conpetencies could be matched with specific job
titles. The Part | tel ephone respondent, usually an owner or manager, was
asked to suggest a supervisor in the firm who would have direct know edge
of the specific job conpetencies as a respondent to Part I1.

The Part Il survey included: questions related to desired educational and
agricultural background and, lists of non-technical conpetencies that were
divided into non-technical academic know edge and non-technical job
performance skills and attitudes. Conpetency lists were adapted from the
"National AC Cccupations Conpetency Study,, (MOay 1978) and were rated
by supervisors on a four point scale ranging from 1 = not inportant, to

4 = essential.

Tests of Rigor

The trustworthiness of a study is generally based on four criteria:
validity, reliability, objectivity and generalizability (Cuba & Lincoln,
1981). Careful devel opment of the survey instrument provides the basis
for validity, The survey instrunments were developed based on previous
studies and instruments (Mday, 1978, Loreen, 1967; Priebe, 1981;
Thonpson,  1981). Four researchers worked together to refine the
instrunents and interview procedures. Pilot tests were conducted prior
to use. The procedures followed Dillman's (1978) Total Design Method.
These procedures make the case for construct, content and face validity.

Four reviewers with agricultural backgrounds and training in interviewng
participated in the pilot test, then collected data. Their background,
questioning procedures, and consultations with the researchers provided
evidence that data collected were reliable. The team approach, review of
procedures by the social research center at WBU, and review by menbers of
the Foundation which commissioned the study offer evidence of objectivity.
Finally, the effort made to contact all agricultural enployers in the
Col umbi a Basin suggests that the study results generalize to the Colunbia
Basin. The results are generalizable to other areas to the extent that
those areas are simlar to the Colunbia Basin. Consumers of this research
will need to make that determination.

Fi ndi ngs

After conpleting Part |, firms were grouped into five program areas in
agriculture sinmlar to those defined by the US Departnent of Education as
follows: (a) Supplies and services, including firms involved in consult-
ing, chenmical sales and application, equipnment sales, seed sales, feed
sales and financing, (b) Production, including farnms producing grain,
vegetabl es, livestock, fruit, alfalfa and seeds, (c) Processing, including
farms producing grain, beans, neat, onions, seeds, and apples, (d) Hort-
iculture, including pest control, turf sales, yard and garden equiprment,
and (e) Resources and Recreation. In this study, nechanization, a
separate program area identified by the US Dept. of Education, was includ-
ed in supplies and services. The firns involved wth mechanization were
inplement dealers who operated simlarly to those firms in the supply
and services area. Forestry is not anindustry in the Colunbia Basin and
was not included. Several firns fit into nore than one program area; for
exanpl e, producers who process their own comodities. These firms were
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counted under each program area into which they fit. Table 1 summarizes
the agricultural firms surveyed by program area and nunber of enployees.

Table 1
Renondents Grouped by Program Areas and Nunber of Emplovees

Program Area No of firms % No of Enpl oyees
Supplies and Services 136 53.3 1221
Production 90 35.3 441
Processi ng 55 21.6 599
Horticul ture 25 9.8 67
Resources & Recreation 14 5.5 99
Tot al 320 125.5 2427

Note. *Percentages total nore than 100 because several firns fit into nore
than one program area.

Preferred Educational Background: Supervisors were asked to indicate their
preferred educational level and area of specialization (major) for
enpl oyees in seven enploynment categories as identified by Loreen (1967)
and Thonpson (1971): (a) Professionals such as agronomsts or soil
conservationists, (b) Farm Mnagers, (c) Business Mnagers, (d) Sales
Personnel, (e) Office Personnel, (f) Enployee Supervisors, and (g) Labor.
Figure 1 shows the supervisors' preferred educational background by
enyl oyment category.
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Figurel. Perferred educational background by enploynent category
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Supervisors preferred wuniversity degrees for over 40% of all their

enpl oyees. A Bachelor's degree was preferred for professionals, farm
managers, agribusiness nanagers, and sales personnel. It was also highly
rated for many supervisors. Desired nmajors for professionals in

descending order of preference were: Agronony, Ag Engineering, Fish/WId-
life Biology, Resource Managenent, Soils, and Business. Super vi sors
preferred business managers wth a bachelor's degree in business or
agricultural  econonics. The preferred educational training for sales
personnel was a bachelor's degree in agronony, agricultural econonics or
business.  Vocational -technical school training in accounting was rated
highest for office personnel. Community college (any mjor) and high
school (especially vocational agriculture classes) were the preferred
training for general labor in agriculture.

A the time of this study, 26% of all positions were filled with new
university graduates, 19% were filled with experienced workers hired from
other firms, and 17% were filled by enployees pronoted from within the
conpany. The remainder were new hires wthout college degrees.

Preferred Agricultural Background: Supervisors were asked to indicate
their preference for enployees withagriculturalexperience and background
in the seven enployment categories. Figure 2 illustrates their choices.
Note that supervisors could select one or nore types of experience for
each enploynent level as follows: (a) RAISED ON FARM = raised on a farm
or ranch, (b) FARM EXPERIENCE - work experience on a farm or ranch, (c)
BUSI NESS EXPERI ENCE = work experience in an agricultural business, (d) NO
AG BACKGROUND := no agricultural background needed. Overall supervisors
felt that only 12% of their enployees needed no agricultural background
while work experience on a farm ranch or agricultural business was nost
highly desired.
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Non- Techni cal _Conpetencies: Two different nethods were used to identify
the inportance of non-technical conpetencies. First, the inportance of
non-technical acadenm c know edge was determned by asking supervisors to
rate specific non-agricultural academic areas as "essential, inportant,
of little inportance, or not inportant”. Academic areas rated essential
or inportant are summarized in Table 2 by enployment category. General
math, oral and witten communication and organizational skills were nost
highly rated overall. These areas were especially inportant for
professionals, managers and sales and office personnel. Note that oral
comunications was rated as essential or inportant for 98% of all
cat egori es.

The second nethod estimated the inportance of non-technical job perfor-
mance skills and attitudes. Supervisors rated lists of conpetencies for
each enploynment category on the 1 to 4 point scale. These lists were
taken from Mdays's (1978) study which did not include non-technical
conpetencies for the category "professionals". The lists for the other
six enploynent categories included from 14 to 44 conpetencies. The
hi ghest rated conpetencies and the mean rating for each of the com
petencies are summarized in Table 3. Personal integrity is anong the top
three non-technical skills and attitudes in four of the six enploynent
categori es.

Sources of Continuing Education: Supervisors were asked to indicate the
l'ikelihood that their enployees would use different sources of continuing
education to stay current in their work. Table 4 shows the top five
sources supervisors thought their enployees were likely or very likely to
use. Magazines and trade publications rated highest in all categories
while other sources varied in order. For exanple, conpany training
prograns were nore inportant to firms providing services to agriculture
while firms involved in the processing of agricultural products relied
more heavily on trade or professional organizations (Farm Bureau, Weat
Gowers, Cattleman, etc.). This preference for different sources may be
due in part to the average size of the supply or service firns which are
generally larger than firms in other categories and thus, nore able to
afford their own training prograns. A though not ranked anong the top
five, the local comunity college and the State Land Gant Institution
were rated likely or very likely sources of enployee continuing education
by 52% and 40% of supervisors respectively.

Wen asked what additional continuing education sources were needed,
respondents stated a preference for seninars on a wide variety of topics.
Data revealed that many topics requested were already available and being
used by other firms. Forty-eight different subjects for continuing
education were suggested, the nost popul ar being business and narketing,
safety training and agricultural nechanics. Sone of the nore innovative
ideas for continuing education included starting conpany libraries, tele-
communi cation classes, holistic resource nanagement and human relations
in agriculture.
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Table 2
Percent* of Non-technical Academc Areas Rated Inportant or Essential by Enplovrment Category

Farm Busi ness Sal es Ofice

Al'l Prof essi onal Manager Manager  Personnel Personel  Supervisors Labor
Academic Area N = 449 N = 59 N = 52 N = 115 N = 37 N = 30 N =25 N = 133
Oral  Conmuni c. 98 98 98 98 100 97 84 91
Cnneral Math 95 100 94 97 100 100 96 97
Witten Conmunic. 88 98 81 94 97 100 80 14
Oganiz. Skills 84 82 100 93 98 96 84 62
Bus Managenent 79 80 98 95 91 87 88
Labor Managenent 68 62 96 87 59 50 84
Bookkeepi ng 58 52 88 75 50 923
Accounti ng 51 52 82 69 90
Bot any 52 82 66 55 60 52
Al gebra 79 55 53 53
Li beral Arts 53 50 54 60
Environ. Science 82 50 53
Bi ol ogy 79 62
Chemistry 69 64
CGeonetry 61
Physi cs 68

Note . *Percentages below 50 are not shown.
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Table 3
H ghest Rated Non-Technical Job Performance Skills and Attitudes by Enployment Category

No. No. rat ec?

Enploy. Cat. rated 3.49 H ghest Rated Skills and Attitudes Rating’
Farm Mor . 32 10 1. Determines labor requirements and work schedul es 3.74
2. Plans effective use of equipnent 3.71
3. Hres and trains enployees 3.65
Bus. Myr. 44 5 1. Considerate & concerned conduct in social & bus. situations 3.70
2. Under. enployer/enployee relations & pronotes harmonious atm 3.65
3. Recogni zes basic human needs 3.58
Sal es Pers. 29 18 1. Denonstrates personal integrity 3.86
2. Keeps custoners' financial records confidential 3.83
3. Sincere, denonstrates concern in neeting cust. needs 3.79
Ofice Pers. 14 10 1. Keeps custonmers* financial records confidential 3.88
2. Denonstrates personal integrity 3.84
3. Takes and follows instructions 3.80
Supervisors 18 1 1. Plans and organizes work schedul es 3.88
2. Denonstrates personal integrity 3.84
3. Miintains desirable job attitude 3.80
Laborers 30 1 1. Denonstrates personal integrity 3.17
2. Wrks on own and accepts responsibility 3.75
3. Follows directions 3.66

Note. 1 = Total nunber of conpetencies rated/ enploynent category; 2 = Nunber of conpetencies with mean
rating of 3.5 or higher on 4.0 scale; and 3: Mean rating for conmpetency.




Table 4
Leading Scores of _Continuing Education

Prod Service Process Hort Resource Total
N =90 N = 136 N =55 N:=25 N: 14 N= 251

Trade Publications 90 91 94 92 79 88
Prof. Organization 78 75 84 72 50 76
Extension Publications 79 74 78 80 71 73
Extension Agents i 69 70 80 64 68
Conpany Traini ng 57 82 68 72 36 68
Average no. of

sources used 5.4 6.2 5.6 6.3 4.4 5.7

Note. All values except average expressed as percentages,
Concl usions and Recommendati ons

Supplies and services is the largest enployer in the Colunmbia Basin
enpl oying about half of all agricultural enployees. These data confirm
a growmth trend in this sector (Loreen, 1967; Priebe, 1981; Thonpson,
1971). Educators and counselors need to inform students of job oppor-
tunities in this sector and train them in the conpetencies needed.

About 88% of the respondents felt agricultural experience was necessary.
Wth fewer farms and ranches and fewer children per famly, future
enpl oyees might becone scarce. SCE projects in high school and inter-
nships at the college level should be tailored to help provide practical
agricultural experiences for students.

Ratings of non-technical conpetencies revealed supervisors place a high
val ue on personal integrity, human relations and communication skills for
all categories of enployment. Coursework and extra curricular activities
need to enphasize developnent of these skills. FFA, FHA,  speech, and
other student clubs need to continue to have high priority.

Since trade publications and professional organizations were the nost
widely used sources of continuing education, agricultural educators would
be well served to work closely with these groups.

Qualitative data and general inpressions revealed respondents were nore
optimstic about the future of their businesses than the current econonic
situation mght suggest. Respondents showed great interest in the study
and a willingness to work with educators to ensure the educational system
met their needs for qualified enployees. FEducators need to take advantage
of this resource and invite agricultural enployers to serve on vocational
advisory committees and in other appropriate roles.

Institutions need to continue and expand educational opportunities for
agricultural workers. This neans offering courses, at tines and |ocations
when workers can attend.

Ref erences

Dillmn, DA (1978). Ml and Tel ephone Surveys =~ the Total Design
Met hod. New York: John Wley and Sons, Inc.

Fall 1989 21



Quba, EG & Lincoln, Y. (1981). Effective Evaluation. San Francisco:
Jossey- Bass.

Hol mes, WL. (1986). Agriculture and the Ljberal Arts: The Debate
Cont i nues. Unpubl i shed  manuscri pt, Washington State University,
Departnent of Adult and Youth Education, Pullnan,

Hol mes, WL. & Henpel, D (1985). Mbses Lake Agricultural Project -
Mdel Cooperative Instructional Program  Washington State University,
Departnent of Adult and Youth Education, Pullman.

Loreen, CO  (1967). Qccupational Opportunities and Training Needs for
Youth for Non-Farm Agricultural Jobs in Véashington Si@8l&. Washington
State University, Department of Education, Pullman.

MOay, DR (1978). ldentifving and Validating Essential Conpetencies
Needed for Entrv and Advancement in Mijor Agriculture and _Agribusiness
Occupationg (Project No. 98AH60366). Washington, D.C.: US. Covernnent
Printing Ofice.

Merritt, RH (1984). Challenges for Undergraduate Education in
Agricultural Sciences. NACTA Journa 28(3), 9.

More, CE & Borne, C (1986). The Secondary Vocational Agriculture
Curriculum From 1890 to 1980. The Journal of the Anerican Association of
Teacher Educators in Agriculture, 27 (3), 8-19.

Priebe, D. (1981). Determning Mnpower Needs in Agriculture. Fargo:
North Dakota State University, Department of Agricultural Education.
(ERIC Document Reproduction Service No. ED 212 823).

Thonpson, O E, Becket, J.W, Mcleod, GF.,& Irby, KE (1971). The
Determination of Proper Allocation of Functions and Responsibilities of
Institutions i di i in i e (Project nNo.6-1619).
Washington, D.C.: US. Governnent Printing Ofice.

22 Journal of Agricultural Education



