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Higtoricaly, the purpose of fam safety and
hedth educationd materiads and programs has been
to persuade, convince or educate farmers, members
of thar families, and hired employees to voluntarily
engage in safe behavior during fam or nonfarm
work activities (Murphy, 1992). Increasingly,
authors have noted that traditiond fam safety
educational programs have been relatively
ineffective (Aherin, Murphy, Westaby, 1992).
According to Elkind (1993) assumptions that
atitudes and behavior change can be accomplished
through providing informetion is rather smplistic
and perhgps invdid. Elkind ( 1993) found that
among farmers who bdlieved farming was the most
hazardous occupation, approximately 90 percent of
them would not discourage ther children from
faming. The genedized knowledge of hazards
does not seem to trandate into persona concern, on
Ehé_a pat of famers for ther own individud wél

ng.

Witte, Peterson, Vadlabhan, Stephenson,
Plugge, Givens, Todd, Becktold, Hyde and Jarrett
(1992) found that in spite of famers bdiefs that
farm equipment accidents were severe, they
believed themsdves to be reativey invulnerable to
such accidents. This fdse level of security is often
transmitted to family members. Aherin and Todd
( 1989) reported that as children become older, their
parents increesngly fed it is safe for the children to
ride on farm tractors. For example, 87 percent of
parents felt that it was safe for 10 to 12 year olds to
ride, 95 percent fet it was safe for 13 to 15 year
oldsto ride.

Wilkinson, Schuler, and Skjolaas (1993),
evaduated the Tractor Certification and Tractor and
Machinery Certification Training Programs in
Wisconsn comparing paticipant work practices
and behaviors before the programs with their
practices and behaviors after the programs. They
concluded that the programs were not effective in
changing unsafe work practices and behavior.
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Robertson ( 1983) identified four assumptions of
safety education that, when not met by a specific
educational program, undermine the potential
effectiveness of the training program. The
assumptions date that:

Persons informed of risk will retain the
information and take recommended action
to reduce the risk.

Persons killed in a given hazardous
endeavor are less likdy to be injured than
those less killed.

The educator has the means available to
teach information or skill, and to cause
behaviora change related to emotions,

atitudes, and vaues.

The training of people to perform a
hazardous activity to the point that any
injury-reducing effect of the training

is more than offset by increased injuries
resulting from use of the new ill

(p. 91-92).

Efforts amed a reducing the levd of risk
associated with farm tractors need to start with farm
tractor operators as active participants, advisors, and
leaders in the endeavor. Witte et d. (1992) noted
that mgor obstacles to the effectiveness of current
intervention drategies include the lack of or little
empiricdl evidence regading what farmers think
about farm equipment accidents and safety issues.
According to Witte et a. (1992) present Srategies
are theoreticd and focus on information exchange
indead of persuasion.

Beginning from childhood, human beings
gan knowledge, skill and undersanding through
education. Planning and developing safety
educational programs should adso begin with an
undersanding of how tractor operators learn and
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what contributes to their learning. Brauer (1990)
summarized a lig of 14 principles of learning which
may be considered when planning a safety
education program. Among these ae identifying
the need for safety education, fitting program
content to individua needs organizing content
logically, stimulating multiple senses, ensuring
participation when performance is the goal,
ensuring that simulations duplicate actual
conditions, providing relearning to sustain
knowledge and skill, and rewarding performance.
Usng a vaiety of approaches for safety training is
essentiad for educating people to formulate safe
decisions and to take safe actions. This is
paticularly crucid because it is through education
and experience tha people learn to minimize errors
that lead to accidents and injuries (Brauer, 1990).

Deveoping an effective fam tractor safety
education program to reduce tractor related injuries
requires an understanding of the tractor operator’'s
persona regard for farm tractor safety and related
issues. Since it is increesingly important to involve
the clientde group in the development of purposeful
education programs, perceptions and bdiefs were
sought from tractor operators regarding life-
thregtening safety issues.

Purpose and Objectives

The primary purpose of this study was to
identify the perceptions of tractor operators by age
groups. The secondary purpose was to identify
implications of these perceptions to educationd
prectice. Data collected was analyzed to establish
descriptive characterigtics of farm tractor operators
and differences that may exis in the perceptions of
aged, middle aged, and young adult tractor
operators. The objectives of the study were as
follows

Identify perceptions of tractor operators in
Pennsylvania regarding fam safety bdiefs
and behaviors.

Identify beliefs of tractor operators
regarding farm tractor safety issues and their
implications to educationd practice.

Procedures
To accomplish the objectives of the sudy, a

sample of 557 tractor operators was randomly
sected from the frame of fam tractor operators
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(adult members of the Pennsylvania Farmers
Asociation) using random numbers generated by
computer. The 557 individuds, who were draified
by age, were composed of a representative sample
of 270 farm tractor operators between ages 18 and
64 and 287 farm tractor operators age 65 and older.
Eligible fam tractor operators for the study were
encouraged to participate voluntarily.

A quedtionnaire was developed and refined
through conaultation with an advisory committee
consisting of land-grant university agricultural
safety specidists, a product safety engineer, a
National Institute for Occupational Safety and
Hedth (NIOSH) safety specididt, and agriculturd
extenson educators. The questionnaire was aso
fidd tested by tractor operators not included in the
sample. Returns from the two mailings of the
survey totaled 288 usable quettionnaires, a 5 1.7
percent overdl return. Cronbach dpha anayss
esablished a minimum dpha coefficdent of .66 and
a maximum of .84 as the reliability of the
subsections of the questionnaire. Twenty percent of
the initial nonrespondents were contacted by
telephone in a follow-up survey using randomly
sdected quedions from the origind questionnaire.
A comparison of the telephone respondents with the
mail respondents indicated no significant
differences between the two groups.

The analysis of variance was used to
evduate differences between aged, middle aged,
and young adult tractor operators. An dpha of .05
was established prior to the andyss of data The
probabilities reported were based on the andysis of
variance.

Results

The respondent groups were agpproximately
equa in sze Thirty-four percent of the respondents
were aged tractor operators, dightly more than 32
percent were middie-aged, and dightly more than
33 percent were young adult tractor operators.
Aged tractor operators had an average age of 70.9
years, 48.8 years of experience operating farm
tractors, and 11.5 years of formal education.
Middle aged tractor operators had an average age of
54.4 years, 385 years of experience operating farm
tractors, and 12.4 years of formal education. Young
adult tractor operators had an average age of 35.3
years, 23.2 years of experience operating tractors,
and 13.8 years of forma education.
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Table 1. Means and Standard Deviations of Tractor Operator Responses Regarding Carrying Extra

Riders by Age Group
All Miadle Young
Respondents Aged Aged Adult
Statement , n Men SD Mean SD Mean SD Mean SD
| dlow extra riders age Ix
years of less 279 1.32 0.56 IL19* 0.42 129 0.55 149 0.65
| dlow extra riders between
the ages of 7 and 13 years 277 1.47 0.60 w40 0.58 138 0.53 1.63" 0.69
| dlow extra riders between
the ages of 14 and 17 years 278 1.56 0.64 1.58 0.67 1.51 0.55 1.62 0.71
| dlow extraridersage 18 and over 275 1.78 0.71 175 074 1700 055 194 0.79

A = Aged, M = Middle Aged, Y = Young Adult. A*Y* = Aged and Young Adult tractor operator
means were dgnificantly (p<.03) different from each other a the dpha = 05 levd of dgnificance
Scde |=Never, 2=0Occasondly, 3=Frequently, 4=Consgently.

In Table 1, tractor operators behavior in the context
of dlowing extra riders on the mogt frequently
operated farm tractor has been summarized in four
categories of children's ages. Tractor operator
respondents indicated a tendency to occasiondly
children to ride on tractors as children became
older. Significant differences were noted by age
groups for dlowing extra riders age 9x years or
less, riders between the ages of 7 to 13, and riders
age 18 and over. No dggnificant difference was
noted by age group for occasondly dlowing extra
riders between the ages of 14 and 17 years. The
differences among tractor operators reating to this
behavior suggest that tractor operators do not
experience the same temptation to dlow extra riders
on farm tractors across the three age groups as may
be expected. Young adult tractor operators have a
much higher temptation to dlow an extra rider on
fam tractors than dl the other age groups. Aged
tractor operators dso have a much higher tendency
to dlow extra riders on farm tractors than middle
aged tractor operators. These results confirmed the
findings of Ahein and Todd (1989) indicating a
Szedble percentage of parents who fdt it was more
acceptable to dlow older children to be on tractors.

Sdected fam tractor sofety features were
asesed to determine whether differences exist in
tractor operators perceptions of ther usefulness
when compared by the responses of the respective
three groups. As indicated in Table 2, the highest
mean score of 3.60 was for the satement, “the
power-teke off (PTO) guard is a useful safety
feature,” for which all age groups were also
gonificantly  (p<0.03) different a the apha=0.05
level of dgnificance. When compared to other age

Journd of Agricultura Education

groups, aged tractor operators had a higher tendency
to indicate that the PTO guard was a useful safety
festure. Mean scores greater than three indicate that
tractor operators perceived that the safety features
indicated were either frequently or oconsgently
useful. The notable finding in Table 2 is that fam
tractor operators had very low mean scores
regarding the use of the tractor seatbelt. This
suggests that tractor operators in dl three age
groups do not perceive the tractor seethet as a
useful safety feeture,

Daa reported in Table 3 shows that dl
tractor operators had a tendency to sdlect the wrong
tractor gear when in a hurry. Aged tractor operators
had a higher tendency than the other two groups to
indicate that locked brake pedas on ther tractors
did not transmit equd force to each rear whed when
pressed. All three groups tended to occasiondly
have problems with the tractor’s levers when
mounting and dismounting. All groups tended to
occasondly have problems seeing the immediae
surroundings of the farm tractor from the operator's
sedt. All of these conditions in criticd Stuations
could pose serious safety hazards to farm tractor
operators.

Data summarized in Table 4 shows that
tractor operators in al groups had a tendency to
repond in a negdive way regarding the retrofitting
of al tractors manufactured between 1970 and 1985
without ROPS. Aged tractor operators had a lesser
tendency to disagree with mandatory retrofitting of
tractors manufactured between 1970 and 1985 than
did the other groups. Tractor operators in dl age
groups had a tendency to be uncertain regarding an
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Table 2. Means and Standard Deviations of Tractor Operator Responses Regarding Tractor Safety

Features by Age Group

ATl Middle Y oung
Respondents Aged Aged Adult
Statement n Mean SD Mean SD Mean SD Mean SD
The roll-over protective sructure
(ROPS) is aruseful sofety festure 141 328 1.02 329 106 334 094 320 1.08
The enclosed cab with ROPS is
a usful sfety festure 139 337 09 340 097 339 100 331 093
The dow moving vehice (SMV)
emblem is a ussful safety device 259 348 087 349 071 338 095 340 0091
The tractor power-take off (PTO)
guard is a useful safety device 244 360 084 3660 052 359 081 340+ 1.07
The work lights are a useful
sofety festure 245 336 086 383 08 337 08 333 091
The amber warning lights are a
ussful safety feature 224 341 088 338 081 343 077 326 1.03
| use the tractor's seatbelt 166 137 072 354 0.80 133 0.68 134 0.70

Notee A*Y* = Aged and Young Adult tractor operaior means are sgnificantly (p<.03) different from

each ‘other at the dpha = 05 levd of dgnificance Scae |=Never, 2=Occasiondly,

4=Conggently.

3=Frequently,

Table 3. Means and Standard Deviations of Tractor Operator Frequency Levels Regarding

Compatibility of Tractor Features

All
Satement n

Respondents

Middle Young

Aged Aged Adult

When brake pedds that are Tocked

together are pressed down, the

brakes transmit an equa

braking force to each rear whed 252
| bump into/brush againg levers

controls when getting on or

off the tractor 264
The immediate surroundings are

hard to see from the operator’s

Seat because of the farm tractor’'s

frame, cab or the rear whedls 236
| mistakenly sdlect the wrong

gear when in a hurry 266

3.44 0.89

1.72 0.69 170

1.69 0.69 171
1.54 0.53 16

340 092 339 091 356 0.82

0.63 164 0.66 183 0.77

0.77 171 0.65

142 0.50

0.78 1.67

0.55 157+ 0.52

Note. A*Y* = Aged and Young Adult tractor operaior means are significantly (p<.03) different from

each ‘other e the dpha = 05 levd of dgnificance. Scale: I1=Never, 2=Occasionaly,

4=Conggtently.

annua safety inspection for tractors. They dso had
a tendency to dtrongly disagree to a government
agency being dlowed to certify tractors as being
safe. Tractor operators adso had a tendency to
disagree regarding the issue of farmers bearing the
maor cost of retrofitting farm tractors if they were
required.
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3=Frequently,

The data in Table 4 shows that aged tractor
operators tended to disagree less srongly with the
datement suggesting that farm  tractor operators
should be required to have a tractor operator's
license to operate a tractor on public roads. The
aged group had a higher tendency to strongly
disagree with being required to renew such a license
every two years.
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Table 4. Means and Standard Deviations with Regards to the Level of Agreement of Respondents
Concerning Perceptions About Tractor Safety |ssues.

All Middle Y oung
Statement n  Respondents Aged Aged Adult
All farm tractors should be given
safety  ingpection 279 280 122 274 120 272 122 2.88 1.24

Tractors should be certified as

being safe before being sold or

traded between farmers 275 298 121 293 127 3.02 118 295 1.20
If certification becomes mandatory,

farmers should be dlowed to

certify their own tractors as being

safe before sdling/trading 276 3.16 118 319 114 3.10 125 3.15 1.17
If required, certification of tractors

as being safe should be done by

someone ese (farm equipment

dedersinsurance persons) 276 263 119 257 113 251 124 2.83 1.20
If required, certification of tractors

as being safe should only be

done by a government agency 274 149 080 156 0.80 141 0.85 1.47 0.79
If cerification of tractors as being

safe becomes mandatory, the

cost should be shared by farmers

and the government 273 254 131 255 120 2.60 137 2.40 1.35
It should be rnandatory that tractors,

except those used in low

clearance sStuations, have ROPS

and seatbelt 279 280 120 28 119 273 119 279 1.25
If a roll-over protective structure

is not dready in place, dl tractors

manufactured between 1970 and

1985 should be retrofitted 279 225 1.05 245" 1.15 213 0.88 216t 1.09
If roll-over protective structures

are required farmers should bear

the maor cogt of retrofitting 276  2.09 1.12 22 1.16 213 111 18* 1.07
If roll-over protective Structures

are required the government or

tractor manufacturer should

bear the mgor cost of rerofitting 272 333 119 320 121 343 117 3.33 1.22
Tractor operators should have a

tractor operator's license, smilar

to an automobile license, to

operate a tractor on public roads 276 192 112 201 108 190 119 1.82 1.10
If the tractor operator’'s license is

required, it should be renewed

every two years for operators

over 65 years of age 274 197 100 187 0.88 200 112 205 102
Notex A*Y* = Aged and Young Adults are sgnificantly (p<.003) different. A*M*Y* = All three
groups are dgnificantly (p<.008) different, & the dpha = .05 levd of gSgnificance. Scde 1=Strongly
disagree, 2=Disagree, 3=Uncertain, 4=Agree, 5=Strongly agree.
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Condusgons

In spite of the efforts of safety specidists
and other concerned groups to encourage farm
families not to dlow extra riders on farm tractors,
tractor operators in this study indicated they
occasondly dlowed extra riders on tractors. This
finding was corroborated by data from Aherin and
Todd (1989) which indicated that parents had an
increased tendency to allow children on farm
tractors as their age increased. The persastent injury
incident gStuation involving extra riders on tractors
and the tendency for fram families to dlow extra
riders calls for a further indepth study of the
behavior other than the current assumptions that
tractor operators are too resstant to change their
unsafe behavior. Literature suggests tha adults
believe they dready ae safety conscious. This
explans why these adults have a mind st about
safety education. Witte et a. (1992) found that
famers beieved themsdves invulnerable to farm
equipment  accidents. In view of the gtuation,
multiple approaches to behavior modification are
imperdtive to penerate the exiging adult mind-set
which continues to be an impediment to the
effectiveness of safety educationd programs.

Of the severa safety features assessed to
identify differences in operator perceptions as to
ther ussfulness as safety devices, the dow moving
vehicle emblem (SMV) dgn and power take off
(PTO) guad were identified pogtivey as useful
safety devices as compared to the other devices.
The tractor seatbelt was perceived as the least useful
of dl the sfety features specified. There have been
dow moving vehide (SMV) emblems and PTO
educationd campaigns to inform famers of ther
benefits. On the contrary, the importance and
usefulness of rollover protective structures (ROPS)
and tractor seatbelts have not been communicated
effectivdy with the same tangible and persuasve
experiences as the SMV emblem and the PTO.

Finaly, dl tractor operators had negative
perceptions of al gpecified tractor safety issues
regarding tractor safety ingpection and certification,
retrofitting tractors with ROPS and tractor operator
licensure to operate tractors on public roads.
However, dl tractor operators responses indicated
that if the retrofitting of tractors with ROPS became
mandatory government or tractor manufacturers
should pay for the major part of the cost of
retrofitting.
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Recommendations

Tractor safety education should involve
tractor operators as active participants, advisors, and
leaders. This is n because their needs and
perceptions  differ and 1t is through such active
participation that the differences may be minimized.
In addition, severa authors suggest that farmers
need to be actively involved in the learning process
to enhance behavior modification regarding farm
tractor safety on their pat (Witte e d, (1992).
According to Drawbaugh and Hull ( 197 1, p. 48-49),
“Forgetting appears to be the result of recently
learned materid interfering with what the individud
dready knows. A person who has had only limited
experience in a given area of work cannot
remember learned details. As the amount of
knowledge increases, the details become logt in
configural storages they become subsumed by
recent information and generdized principles.”

This suggests that older learners may be
having problems with incorporating new knowledge
with experientid knowledge. In view of this fact,
safety educational programming for aged tractor
operators should include opportunities which
enhance knowledge management and encourage
relearning. The educational programs should
include several educational approaches and learning
opportunities to increase the tractor operator's
chances of formulating safe decisons and to take
safe action when required.

Tractors should be routingly inspected to
insure that electronic and other tractor safety
festures have not been bypassed or disabled. The
government, tractor manufacturers, safety
specialists, county extension staff and tractor
operators should work collaboratively in this effort
to make tractor safety a success and Pennsylvania
fams sofe for dl fam families

Implications for Agricultural and
Extenson Education

The results of this study suggest that past
fam ftractor safety education programs have had
limited effectiveness. The job of the agriculturd
extenson educator is to explore dl the educationd
theories avallable when a particular combination of
educational approaches do not work in a given
Stuation. Tractor operators believed that the tractor
power-take-off (PTO) guard and the SMV emblem
ae usful safety features principdly because of
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extensve and varied educational gpproaches in each
of the gtudtions Allowing extra rides on fam
tractors is an issue which still needs to be
confronted with multiple behavior modification
drategies one of which Hill requires educeting the
farming population involved.

Farm tractor manufacturers have in the past
showered educationa materials on users of farm
tractors with the hope that such materids would be
read, unsafe behavior would be modified and their
legd responshility sustaned. The farm tractor
industry needs to take the example of the
automobile industry. Educationd materids should
be desgned to purposefully stimulate more than one
sene to motivate the leaning of the maerids.
Farm tractor operators and extenson educators must
be involved in each dage of the desgn of the
materids to faclitate their adoption.

The god is to have safer farm tractors, safer
fams, and hedthful fam families in Pennsylvania
Agricultural and extension educators can
accomplish this god by incorporating tesching
draegies that activdy involve the leaner and
challenge manufacturers to develop learning
opportunities for aged and other tractor operators.
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