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Abstract

The purpose of this sudy was to compare the beliefs of farmers, practicing and pre-service
agricultural education teachers, and secondary students concerning the content for farm safety instruction
for Utah youth. The dakeholder groups believed youth should recelve farm safety education in various
topics within the machinery and facilities, rural-based hazards, and livestock categories of instruction.
Within the livestock category, the dtakeholders agreed or drongly agreed youth should receive ingdruction
in working with and around horses, dairy and beef cattle. The machinery and facilities safety topics they
drongly agreed or agreed should be taught were tractor, machinery, eectrical, pto, augers and eevators,
ATVs, grain bins and slos, and facilities safety. Topics they believed should be taught within the rural-
based category were pedticides, fencing, stacking hay, and irrigation and canal safety. Sakeholder  groups
differed in the levels of belief concerning the need to teach youth farm safety. Other than for farm safety
topics within the machinery and facilities category, pre-service and practicing secondary agriculture
teachers placed the greatest importance on the need for teaching farm safety topics to youth. Secondary
dudents with farm or non-farm backgrounds consstently indicated the lowest priority for teaching farm

safety topics to youth.
Introduction/Theoretical  Framework

An edimated 27,000 children under the
age of 20 years who live on farms and ranches are
injured in farm accidents each year. This figure
does not include children who visit or work on
non-family fams. The totd injury toll has been
estimated at greater than 100,000 annually
(National Farm Medicine Center, 1996).
Congdering that secondary agriculturd education
programs have over 800,000 sudents (The
Council, 2000) enrolled per year, what specific
agricultural and farm safety topics should
agricultural educators teach in order to lower the
number of fam injuries experienced by youth?
Many of the recommendations from earlier
research completed in the profession have
goplicablity in fam sdtings For example,
recommendations by Lawver and Fraze (1995),
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Swan (1993), and Miller (1995) have informed
the teaching practices of teachers in agricultura
mechanics laboratories about sudent attitudes
concerning safety and the effects of exposure to
megnetic fidds. However, there remains a limited
amount of knowledge concerning what
stakeholders, other than researchers or teacher
educators, dedre in fam safety indruction for
youth.

In order to determine the content of farm
safety indructiond programming, one must be
aware of the context of the involvement of youth
in agriculture as well as the nature and magnitude
of ther inuries Firgt of dl, children make up a
ggnificant portion of thework force in agriculture.
Children of any age may be employed by their
parent in any occupaion on a fam owned or
operated by their parent in accordance with Child
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Labor Bulletin No. 102 (Swanson, Sachs,
Dahlgren, & Tinguely, 1987). Second, economic
conditions on the fam and ranch encourage the
use of children as laborers to “make ends meet.”
Health providers have documented children
working more than 60 hours per week, with some
working 80 or more hours (Pollack, McDonnell,
Gdilee, Schmidt, Oregon, & Landrigan, 1990).
Economic conditions often place youth in
hazardous dStudions that often leed to serious
injuries and sometimes to deeth.

Findings from a sudy of fad farm-rdated
injuries to children 9 years of age and under in
Wisconsin and Illinois from 1979 to 1985
indicated that average annua death rates in the
study population were 3.2 per 100,000 workers in
Wisconsin and 1.5 per 100,000 workers in Illinois
(Runyan, 1993). Findings from Minnesota and
Indiana studies indicated 24% and 14%,
repectively, of totd fad fam injuries were
sustained by children 15 years of age or younger
(Aherin, Murphy, & Westaby, 1992). Slletto and
Hull (1988) reported 89 percent of al tractor
fatdities occurred to persons 115 years old.
Sheldon (1992) reported 27 cases of children
under the age of eighteen were entrapped or
auffocated in flowing grain in storage facilities and
transport vehicles in Indiana and Wisconsin from
1970- 1990. Sixty percent of these cases involved
children in the 6-11 age group.

Some of the mogt traumatic injuries occur
during interactions with machinery, especidly
tractors (Bean, 199 1). Tractor accidents have been
identified as the leading cause of deaths and
dissbling injuries on fams (Runyan, 1993).
Tractors are the most frequent cause of fatal farm
accidents (one-third to one-haf) but account for a
much smaler percentage (5 to 10 percent) of
nonfatd farm accidents, according to Murphy
(1992). In a hospitd study that spanned sx and
one-hdf years and focused on 105 children,
Coghill, Busch, and Stier (1985) found that
animas were involved in 40% of the injuries (32%
horses, 8% cows). Horses are often the cause of
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many injuries experienced in work and pleasure
sdtings The National Electronic  Injury
Surveillance System Summary (1995) reported
13 9,765 equedtrian injuries in the United States for
1993 and 1994.

In a recent study of data obtained from five
years of emergency room logs, Joerger and
Sommers (1997) found livestock, rura-based
agents of injury, and machinery accounted for
56.8% (2,141) 29.2% (1,101)) and 13.9% (524),
respectively, of the agricultura injuries tregted in
rurd Utah hospital emergency rooms. Children of
age 16 years and younger experienced 29.8%
(1,225) of dl agriculturaly-related injuries trested
in rurd hospita emergency rooms. Children ages
O-16 years experienced 28.2% of the livestock
injuries, 34.2% of the machinery injuries, and
30.9% of therurd-based injuries. Silletto and Hull
(1988) reported 10 tol4d year old youth
experienced a much larger accident rate per hour
of tractor use than any other age group with 43
accidents per million hours of use

The findings from these dudies indicate
children sustain a large proportion of injuries from
livestock, tractors and machinery, and rural-based
agents such as irrigation cands, equipment, and
fencing activities In addition to the benefits of
engineering and the adminidraion of laws
regulations, and policies, education and persuasion
of individuas continue to be viable drategies for
controlling the number of injuries (Aherin,
Murphy, & Westaby, 1992; Murphy, 1992).
Panners of fam safety education programming
know the importance of basng agriculturd safety
ingtruction on a sound body of research, anecdotal
evidence, and input from stakeholders who
influence and participate in the training programs.

Purposes and Objectives
The purpose of this study was to examine
the nature of the beliefs of sdected stakeholders

concerning the content for agriculturd safety
indruction for Utah youth. The objectives that

Vol. 41 Issue 4, 2000



guided this study were to compare the bdiefs of
sdected sakeholder groups concerning which

agriculturd safety topics should be taught to youth
relating to:

L livestock,

2. meachinery and facilities, and

3. rural-based injuries.
Procedures

Participants for this descriptive study were
purposefully selected subjects with educationd and
occupational experiences in agriculture and
education settings. The populations for the study
included 150 farmers and ranchers, 36 secondary
agricultural  education teachers, 16 preservice
agricultural  education teachers, 85 non-farm
sudents and 128 farm students in grades 9-12.
The students were enrolled in secondary
agricultural education programs from ten
secondary agricultural education programs.

A questionnaire comprised of three
sections was developed and fied tested by the
authors. The questions were based upon research
findings of Joerger & Sommers (1997) and Aherin,
Murphy, and Westaby (1992). Participants were
indructed to indicate ther levd of agreement
concerning agricultural safety topics of indruction
for youth ages five to sixteen years and adults in
Section | and Section 11, respectively, by circling
the gppropriate response in the adjoining Likert-
like scde. The scde condaged of the following
choices Sirongly Agree = 4, Agree = 3, Disagree
= 2, Strongly Disagree = 1, No Information = 0.
Respondents provided demographic data in the
third section of the questionnaire. The face and
condruct vdidity ofthe instrument was established
by a pand of experts familiar with agriculturd
hedth and safety education and research issues.
Changes in the layout and language of the
guesionnaire resulted after fidd teding the
questionnaire with a group of 11 famers. The
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Cronbach’s apha reliability coefficients for section
one and two were .93 and .97, respectively.

The questionnaire was administered by the
authors, project assistants, and pre-service
agricultural education student teachers. Data from
the 150 farmers and ranchers were collected by the
authors a a Farm Bureau state committee meeting
and a the annuad Fam Bureau Convention.
Questionnaires were sent to and completed by 36
randomly selected secondary agricultural
education teachers using procedures described by
the Dillmen survey method. Data were collected
from questionnaires administered to the 16
preservice agricultural education teachers during
a pre-service agriculturd education course by the
primay author.  After recaving indructions
agricultura education preservice teachers
adminigtered the questionnaire to the secondary
sudents who were enrolled in ten agriscience and
technology education programs while completing
their student teaching experience.

The data were andyzed using SPSSPC+
(Norugis, 1994). Descriptive parameters were
cdculated for each question for each group of
participants. A grand mean and standard deviation
were calculated for each question for all
participants when combined into one group. One-
way anaysis of variance procedures were used to
further examine the differences between the means
of the groups. Least Significant Difference (LSD)
post hoc analysis procedures were used to detect
differences between group means. An dpha leve
of .05 was established a priori.

Findings

Objective 1: Compare the beliefs of sdected
stakeholder groups concerning which agricultura
safety topics associated with livestock should be
taught to youth.

The data in column two of Table 1 indicate

the participants agreed youth should receive
indruction in the use of safe practices when
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Table 1.

Comparison of Means of Stakeholder Bdiefs Concerning the Livestock Safetv Training Needs

of Youth
Stakeholder Groups (M/SD)
Safety Topics Tota  Famers Agriculturad  Pre-Service Non-farm Farm Student F
(n=450) (n=150) Teacher Ag Teachers student (n=128) Value
(=36) (0=16) (0=85)
Horses 292 2.92° 377 3.56 & 2.76 1 270"
1.17 1.17 42 ! 1.23 1.17 ‘
Beef Cattle 268 263 3370k 3.3g 2.46 2.61 e 5 20+
1.21 1.31 54 99 1.24 1.12 '
Dairy Cattle 262 250%  326° 3.252 2471 2.40 " -
121 1.34 .55 97 1.25 1.03 '
Swine 243 223 ° 3.06 & 3.13% 2.320 248"
1.23 1.40 71 99 1.20 1.08 '
Sheep 2.41 2.31° 2.91% 3.00 % 2.29 It 2.60 ¢ 3.11*
1.23 1.36 91 .94 1.17 1.10 '
Exctic Animals 230 184 27 ® 2.63 2.36 268 .,
& Fish 1.05 1.46 80 .86 1.28 .87 '
Poultry 2.15 191 8 2.62°¢ 2.56¢ 2.25 ¢ 2.21°8 3.43*
1.23 1.40 87 86 1.18 1.10 '
M 2.50
SD 23

Notes. Scade: No Opinion=0O, Strongly Agree=4, Agree=3, Disagree=2, Strongly Disagree=1 .
Like superscripts (*>*%°) among means of participant groups indicate significant differences.

'p<= 05

working around and with horses, beef cattle, and
dary catle The groups disagreed there was a
need for indruction relating to the use of safe
practices when working with and around swine,
sheep, poultry, and exotic livestock and fish.

The data from the individud groups of
participants suggest the agricultura teachers and
pre-service agriculture teachers indicated a
dgnificantly dronger levd of agreement for the
need for safety education for livestock than
farmers and students enrolled in agriscience and
technology classes who lived in farm and non-farm
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resdences. They ether strongly agreed or agreed
that youth should receive safety instruction
relating to the care and handling of al types of
livestock. The mean scores of the farmers indicate
they disagreed there was a need for safety
indruction for youth reaing to the care and
handling of swine, sheep, poultry, and the exotic
livestock and fish for youth. Non-farm sudents
agreed there was only a need for ingruction in
the safe handling of horses.

Objective 2: Compare the beiefs of sdected
dtekeholder groups concerning which agriculturd
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safety topics associated with machinery  and
fadilities should be taught to youth.

The data in column two of Table 2 indicate
the respondents as a combined group strongly
agreed or agreed youth should receive ingruction
in the use of safe practices when working around
and with tractors, machinery, eectricity, power-

take-offs, dl terain vehicles, agriculturd facilities,
gran bins and dlos, and augers and eevators.
However, the data indicate there were sgnificant
differences in the levels of agreement regarding the
need for safety training between the groups with
one exception; dl groups strongly agreed youth
should receive indruction for safely operating
tractors.

Table 2 Comparison of the Means of the Bdiefs of Stakeholder Concerning the Machinery and Facilities
SAfety Training Needs of Youth
Stakeholder Groups (M/SD)
Safety Topics Tota Farmers Agricultural  PreService  Non-fam Fam F
(n=450) (p=150) Teacher Ag Teachers Sudent Student Value
(n=36) (n=16) (@=85)  (n=128)
Tractors & Sdfe 3.60 3.69 3.9 4 3.55 3.38 1.14
Tractor Driving A7 68 37 A1 90
Machinery 3.57 3.66 3.89 ¢ 3.940 3.30 @ 3.50 5.28*
81 79 40 24 1.07 70
Electricd Safety  3.47 3.521 3.86" 3.88 ¢ 327 336 473
87 86 35 33 1.01 87
Power Teke Off  3.45 3.67¢ 3.01° 3.94 ¢ 3.0180 2340 1) 68
(PTO) 96 .82 .37 24 1.11 1.40
Augers & 3.39 3.51 ¢ 3.8310 3.94¢ 313 00 3o 57
Elevators 1.02 1.05 45 24 1.14 99
ATV's 3.28 3.59 3.80" 3.81° 280%  303® 1440
1.06 91 40 39 1.28 1.03
Grain Bins & 3.15 3.33 8 3.6D 3.88" 2.80% 206%  ge1*
Slos 1.05 1.07 55 .33 1.14 99
Fadilities 2.81 2.83 8 3.43 3.19 2410 271" 407+
Safety 1.15 1.20 .55 95 1.26 1.10
M 3.34
SD 22

Note: ScaeNo Opinion=0, Strongly Agree=4, Agree=3, Disagree=2, Strongly Disagree=1 . Like superscripts
(*>%¢) among means of participant groups indicate significant differences.

p <= 05
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The mean scores of the farmers and agricultura
and presarvice agriculture teachers reflect they
srongly agreed youth should recelve indruction in
the use of safe practices when operaing and
working around tractors, machinery, eectricity,
power-teke-off shafts, dl terrain vehicles, and
augers and eevators.

Objective 3. Compare the beliefs of sdected
stakeholder groups concerning which agricultura
safety topics associated with rurd-based injuries
should be taught to youth.

The data in column two of Table 3 indicate
the participants agreed youth should receive

indruction in safe practice when working with and
around pesticides, irrigation equipment and cands,
and while sacking hay and condructing and
repairing fences. The mean scores of each group
of paticipants indicate they agreed or strongly
agreed youth should receive indruction in the use
of safe practices for fencing, stacking hay,
pesticides, and when working with and around
irrigation equipment and cands. However, the data
in Table 3 further show the agriculturd educators
and pre-service agriculturd educators indicated a
ggnificantly dronger beief than the farmers, and
secondary  students from farm and non-farm
backgrounds that these topics ofingruction should
be taught to youth ages 5 to 16 years.

Table3. Comparison of the Means of the Bdiegfs of Stakeholders Concerning the Rurd-based
Agricultura Injury Safety Training Needs of Youth
Stakeholder Groups (M/SD)
Safety Topics Totd Farmers Agricultural  Pre-Service Non- Farm EF
(n=450) (n=150) Teacher Ag Teachers fam Sudent  Vdue
(n=36) (n=16) student  (n=128)
(n=85)

Pesticides 3.20  3.39° 3.80% 381 2.1 ® 302 @ 10.6a%
1.06 .98 A7 .39 1.24 1.16

Irrigation & 3153 3.428 3.49 ¢ 3.5 2.0 @ pgp W g g

Cand Safety 1.05 91 .55 1.0 1.28 1.02

Stacking Hay 3.03 3.232 3.57 3.69° 2.67 W 579 A g3
1.09 1.15 .55 .46 1.16 .99

Fencing 2.77 2.772 3.23 & 3.44 % 253 00 27200 400
1.09 1.20 59 .61 1.13 .99

M 3.04

SD 17

Note: Scale: No Opinion=0, Strongly Agree=4, Agree=3, Disagree=2, Strongly Disagree=1 . Like superscripts
(***%) among means of participant groups indicate significant differences.

'p<=.05
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Andyss of the grand means of the tota scores in
Tables 1, 2, and 3 indicate bycategory the
participants in the study believed educators should
place emphasis, in order, on machinery and
fadlities (M 3.34, SD .22); rural-based sources of
inuy (M 3.04, SD 17); and livestock safety
topics (M 2.50, SD .23) when ddivering fam
safety programming for youth.

Conclusions

The farmers, secondary pre-service and
practicing agricultural educators, and secondary
dudent participant groups in this sudy believe
youth should receive fam safety education from
the machinery and facilities, rura-based hazards,
and livestock categories. This prioritization
mirrors the order and percentage of injuries
reported by Joerger and Sommers (1997).

Within the livestock category, the
stakeholders as a group agreed or strongly agreed
youth should receive ingruction in proper use of
safe practices when working with and around
horses, dairy cattle and beef cattle. The machinery
and facilities safety topics they strongly or agreed
should be taught were tractor, machinery,
electrica, pto, augers and eevators, ATVS, gran
bins and slos, and facilities safety. Farm safety
education topics within the rura-based category
that stakeholders agreed should be taught were
pedticides, fencing, stacking hay, and irrigation and
cand sfety.

Stakeholder groups differed in ther levels
of belief concerning the need to teach the youth
different fam safety education topics within each
category. Other than for farm safety topics within
the machinery and facilities category, pre-service
and practicing secondary agriculture teschers
placed the greatest importance of al stakeholder
groups on the need for teaching farm safety topics
to youth.

Secondary students with fam and non-
farm backgrounds consistently indicated the lowest
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priority for teaching farm safety topics to youth.
Their mean scores may reflect their lack of
exposure to hazards in fam and ranch settings,
fam safety education programming, or the belief
they are invulnerable and “bullet proof”.
Consequently, it is important for teachers of farm
safety topics to carefully choose age-appropriate
ingructional  dtrategies.

Recommendations

The findings and conclusons of this study
led the authors to forward several
recommendations for practice and research. Firg,
Utah safety educators should involve members of
these dakeholder populations when sdecting
topics for fam safety education programs. This
dudy indicates their opinions reflect accurate
knowledge of the nature and number of farm
injuries being experienced by youth. Second, farm
safety education programs should prioritize
programming to reflect stakeholder bdiefs and
research findings that indicate emphasis should be
placed, in order, on machinery, rura-based, and
livestock safety topics. Third, secondary students
from fam or non-fam backgrounds who are
enrolled in secondary agriculture classes need
additiona indruction in fam sdfety topics to
heighten their awareness and concern for the
safety hazards that exis on farms and ranches.
Fourth, farm safety educators need to sdlect,
desgn, andlor be provided with qudity age-
gopropriate farm safety indructiond materias and
teaching drategies.

Severd ideas for related research are
offered as a result of completing this study.
Researchers need to investigate the barriers that
prevent, and factors that lead to the adoption and
use of safe practices by different age groups of
children and adults who work in farm and ranch
sttings, The nature, amount, and effectiveness of
current fam safety programming actuadly being
delivered to youth by the agriculturd teachers
needs to be examined. From a relaed and
programmatic perspective, researchers need to
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identify the number and nature of agriculturd
injuries of adults aong with the percaived farm
safety indructiond needs of the adults.
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