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Increased mechanization characterized the agricultural
sector of our economy during the decade of the 1970s. Each new
model, especially agricultural tractors, featured changes to im-
prove the efficiency and/or effectiveness of the machine. Myers
(1977) stated that in recent years tractors have increased tre-
mendously in size, cost, and complexity. The farmer cannot
afford poor service and long downtimes on a tractor.

As mechanization increases on the farm, instruction in ag-
ricultural mechanization in a vocational agriculture program that
emphasizes agricultural production, should also increase. Such
agricultural mechanization instruction should include the service
of agricultural tractors. Many studies have been conducted to
identify the agricultural mechanics competencies needed by vo-
cational agriculture students. Stull (1969) studied the skills
needed by students who wished to become employed in agricultural
machinery businesses; Webb and Knotts (1970) studied the agri-
cultural mechanics skills needed by farmers in Texas, and Weber
(1972) conducted a similar study in Louisiana. These and other
studies have provided valuable information for curriculum guides,
including one specifically developed for Iowa (Iowa State Uni-
versity, 1973), and competency-based instructional programs, in-
cluding one for tractor mechanics (Carpenter and Iverson, 1977).

Much of the previous research and developmental efforts
have treated agricultural mechanics as a general area or as a
specific area, i.e. skills needed by people preparing for the
occupation of "tractor mechanic." The problem lies in deter-
mining the agricultural tractor service skills which should be
taught in an agricultural production vocational agriculture pro-
gram, the grade levels at which these skills should be taught,
and the degree of competence students should possess. Research
completed at Iowa State University (Johnsen, 1978) focused on
this problem. The study involved vocational agriculture teachers,
agricultural machinery service representatives, and agricultural
mechanics teacher educators in providing data to help solve this
problem. The assumption was made that these groups were in
close contact with people operating agricultural tractors and
should be aware of the service skills needed by operators. The
research was designed to answer three specific questions, as
follows:

1. Which agricultural tractor service skills should be
taught in a secondary school agricultural production
vocational agriculture program?
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3. What level of competence should students develop?

Methodology

A list of 165 égricultural tractor service skills were
identified through a review of the literature. This list wag
presented to a panel of six judges (agricultural mechanics
teacher educators from midwestern universities) who were asked
to identify the skills which should be taught in an agricultural
production vocational agriculture program related to the service
of agricultural tractors. If four of the six judges agreed that
a specific skills should be taught, it was placed on the final
questionnaire. Fifty-one skills met this criteron.

Respondents were instructed to indicate the degree of compe-
tence a student should possess upon completion of a program using
a 1-to-9 scale, where 1 = little competence and 9 = much compe-~
tence. In addition, teachers and teacher educators were asked
to indicate the grade level at which each skill should be taught.
The instrument was pilot tested with ten vocational agriculture
teachers, four agricultural machinery service representatives
and one teacher educator outside the population of this study.

The population for the study was: (1) 1977-78 vocational
agriculture teachers in the 12-state central region of the United
States (Michigan, Indiana, Ohio, Illinois, Wisconsin, Missouri,
Iowa, Nebraska, South Dakota, North Dakota, Kansas, and Minne-
sota); (2) agricultural machinery service representatives in these
12 states from Ford, Massey Ferguson, International Harvester, and
John Deere; and (3) agricultural mechanics teacher educators
within the central region. The research sample included 287
randomly selected teachers, 151 agricultural machinery service
representatives, and 18 agricultural mechanics teacher educators.

A copy of the questionnaire and a cover letter were mailed
to individuals in the sample. A follow-up mailing was made to
non-respondents. These procedures yeilded returns from 66 per-
cent of the teachers, 72 percent of the machinery service repre-
sentatives, and 89 percent of the teacher educators.

Findings

The findings are presented in four skill areas: (1) general
tractor service skills (Table 1), (2) electrical system skills
(Table 2), (3) fuel and cooling systems skills (Table 3), and
(4) engine, power train, and drive skills (Table 4). For each
skill area the competence mean for teachers, teacher educators,
and service representatives are reported, plus a composite mean
for the three groups of respondents. Also reported for each
skill is the grade level at which teachers and teacher educators
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felt the skill should be taught. (The reader should be aware
that all 51 skills named in Tables 1-4 were judged by a panel

of agricultural mechanics teacher educators in the preliminary
stage of this research as ones that should be taught in an agri-
cultural production vocational agriculture program in the cen-

tral region.)

All three groups of respondents rated all 51 skills above
five on a 9-point scale, indicating that they believed students
should possess competence in all of these skills upon completion
of a high school agricultural production vocational agriculture
program. The composite competence mean ratings for the 51 skills
ranged from a high of 7.70 for "setting ignition timing" (Table
2) to a low of 5.69 for "cleaning a tractor with a steam cleaner"
(Table 1). In general, there was a tendency for teacher educa-
tors to rate the competence level needed by high school students
higher than teachers and service representatives.

Table 1 presents twelve tractor service skills that were
judged by the panel to be skills that should be taught in an ag-
ricultural production vocational agriculture program in the cen-
tral region. Teachers, teach educators, and agricultural machin-
ery service representatives indicated that students should have
competence in these areas upon completion of a high school ag-
ricultural production vocational agriculture program. The mean
competence ratings ranged from a high of 8.00 by teacher educa-
tors for "changing an oil filter" to a low of 5.18 by machinery
service respresentatives for "cleaning a tractor with a steam
cleaner." The composite means ranged from a high of 7.19 for
"maintaining a hydraulic cylinder" to a low of 5.69 for "clean-
ing a tractor with a steam cleaner."”

Teachers and teacher educators indicated that seven of the
general tractor service skills should be taught at the ninth
grade level and five at the eleventh grade level, as shown in

Table 1.

The tractor electrical skills, which the panel of judges
said should be taught in an agricultural production vocational
agriculture program, are listed in Table 2. These fourteen skills
had mean competence ratings that ranged from a high of 8.43 by
teacher educators for "setting ignition timing" and "replacing
ignition points and condensers" to a low of 5.50 by machinery
service representatives for "treating battery terminals to pre-
vent corrosion." With the exception of three ratings by agri-
cultural service representatives (skills 7, 10, and 12), skill
competence ratings were above 6.0 on a 9-point scale, indicating
that vocational agriculture students in agricultural production
curriculums should have a rather high level of competence in these
skills upon completion of high school. '"Setting ignition timing,"
"replacing ignition points and condensers,” and "setting ignition
points" have the highest composite means of any of the 51 skills
studied.
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Teachers and teacher educators indicated that ten of the
electrical system skills should be taught at the eleventh-grade
level, one at the tenth-grade level, and three at the ninth-
grade level, as shown in Table 2.

The fourteen fuel and cooling systems skills judged by the
panel as ones that should be taught in an agricultural produc-
tion vocational agriculture program are listed in Table 3. The
level -of competence a student should possess upon graduation
ranged from a high of 8.50 by teacher educators for "adjusting
carburetor air/fuel mixture" to a low of 5.63 by machinery ser-
vice representatives for "replacing a fan belt." Only four
skills (numbers 10, 11, 13, and 14) had mean competence ratings
below 6.0 on a 9-point scale. These ratings were by the agri-
cultural machinery service representatives. The composite comp-
etence means ranged from a high of 7.55 for "bleeding a diesel
fuel system" to a low of 6.56 for "replacing a radiator hose."
The cooling system skill with the highest composite competence
mean (6.91) was "testing radiator coolent with a hydrometer."

Teachers and teacher educators indicated that ten of the
skills should be taught at the eleventh-grade level, three at the
tenth-grade level, and one at the ninth-grade level, as shown in
Table 3.

Table 4 presents the eleven tractor engine, power train,
and drive skills which the panel of judges said should be taught
in an agricultural production vocational agriculture program.
The mean competence ratings show the level of competence voca-
tional agriculture teachers, agricultural mechanics teacher edu-
cators, and agricultural machinery service representatives felt
students should possess upon completion of the program. The
highest competence mean (8.18) by teacher educators was observed
for "adjusting engine idle speed." The lowest competence mean
(5.59) was assigned by service representatives for "draining and
refilling a differential." The composite means ranged from a
high of 7.39 for "valve adjustment" to a low of 6.55 for "manual
adjustment of wheel bearings."

Teachers and teacher educators indicated that nine of the
skills should be taught at the eleventh-grade level, one at the
tenth-grade level, and one at the ninth-grade level, as shown in

Table 4. .

Conclusions and Implications

The study identified 51 agricultural tractor service skills
that should be taught in a high school agricultural production
program in the twelve-state U. S. central region. ‘Vocational
agriculture teachers, agricultural mechanics teacher educators,
and agricultural machinery service representatives for Ford,
Massey Ferguson, International Harvester, and John Deere in the
twelve-state region indicated that students should have a rela-

24



*9peld YIUSAITD = € pUB ‘9peiIB Yual = 7 ‘9peid3 YIUTU = T :Yowa] 03 [IAD] IPpeIdy

98°¢ €6°9 €6°9 96°9 {®%0u ao3jerpex ¥ 3urpderday ¢y
€9°¢ SL°L 91°L 99°9 : mﬁua uey ® 3uyoerday €T
L0°9 €ev°L 16°9 §9°9 ¢1038FpPBl B Jutuea[d pue Burysnyi °Z1
VA3 29°L 91°L €9°9 zIm0q BurT33as e Buyuead “°II
S6°S 18°L 90°L TL°9 gieasomradyl e Bupderday QT
9¢°9 St°L 06°9 €L°9 dund 1on3 ® Bupderdey ‘¢
0v°9 1€°L 68°9 7L°9 gdund 1938M ® Buypoerdey -°g
€9°9 Gl°L %.°9 GL°9 ¢8yeaY 8uyrood 103 Buyisay
9Z°L T€°L L9 8L°9 ¢3utuoriduny

1adoad 103 3e3ysomaayy e Buyisal °9
€L"9 90°8 ST1°¢L 16°9 z1933woapiy

¥ YIFA JueTo0d lo3ejpea Supisal °¢g
85°9 °9°L 80°L %6°9 ¢SRUTT

1°n3 pue juel Tan3 v SuydTAlag 4
70°L SL°L c1°¢L €1°L ¢IB0T3 1032anqaed v Buyienfpy °¢
z0°L 0s°8 £9°L Ly L ¢2INIXTW

1en3y/aye ao3aanqaed Supisnfpy °g
9L°L Z1°8 8e "L gs°L #gWII648 Tony [969Fp ® Juypasatg °1
U9y UB3n usdy uBay
aou9djadumo)
aoud3aduo) 103e0Np3y 9ouailaduo) 9dualadwo) STITAS
doy aotaxag a’yoed] I3Yydeay @378s0dwo)

STIINS SWALSXS ONIT00D ANV T4Nd ¥0d SSASSOd CINOHS SINAAALS TIAT FINALALNOD NVIH

t 31981

25



*3pBa3 YIUdA3[? = ¢ pue ‘dpead yausl - ¢ ‘apea8 YuTu = |

:ydoea3 03 TIA3T 2PpBIANK

VA 0s°L 6S°9 669 mmwcﬂuaaa
I99Yym jo juauasnfpe Tenuey °TT
66°S €L 70° L 96°9 Z1ETIUBIaITP
e SurTTTIex pue Sujuyexq QT
79°S 89°¢L gL 8L°9 {T2A9T Juedtaqny TeFIUId]
|u«v pue uojssjususial SupyOYy ‘6
9L°9 90°¢L 26°9 L8°9 mucaoﬂ TeSIdATUN B SUIDFAIAS °@Q
79°9 13 A 9T L £6°9 guadsds
ofIneapiy e SuplTIyax pue Sujuyeaq °¢
9%°9 SL°L L1°L $6°9 ¢8319IT¥3 o1TnBapAy BupBueyd °9
0S°9 (8°L GT°L €0°L m»:«uaua To9ym Supyoed °G
€1°L cl°8 80°L ST°L ma=«w=m ue 3uylsal uoyssaadwo) °y
9%°9 €6°L 01°¢L (1L ¢Aerd @213 yoanyo Supasnfpy ‘¢
29°9 81°8 €S°L (o A A mvuonm 9TpPT 2uydua Zugisnfpy °7
L L 18°¢L L1°L 6e°L sgIuauisnpe aates 1
ueaxy ueay ueay ueay]
9ouajzaduo)
asua3admo) z03€dNp3 aouajaduwo) aou93zadwo) STTINS
day adyaxag a3yoea] asyoea], 237sodwo)

STIINS FAI¥A ANV “NIVYL ¥AMOd ‘INIONT ¥0d SSISSOd @INOHS SINIANLS TIATT FONALIAWOD NVAR

% 9198}



tively high level of competence (five or above on a nine-point
competence scale) for each of the 51 skills. Teachers and
teacher educators felt that 34 of the skills should be taught
at the eleventh-grade level, five at the tenth-grade level, and
12 at the ninth-grade level,

The findings of this study have implications for agricul-
tural mechanics instruction in high school agricultural produc-
tion programs, for facilities and equipment for programs, and
for preservice and inservice teacher education programs. Voca-
tional agriculture teachers cannot be expected to teach tractor
service skills unless they have the technical competencies them-
selves and the facilities and equipment with which to teach.
Instruction in the service of tractors should not become extinct
in a high school agricultural production vocational agriculture
program. As tractors become more complex, the challenge grows
even greater for students to develop tractor service skills. If
vocational agriculture does not meet the challenge to provide
relevant instruction in this area, some other program will emerge
to meet the need.
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