
An Interdisciplinary Approach To Teaching Agricultural Mechanics 
RICHARD L. HOFFMAN, Chemistry i~ls t ructor  

MILTON RENAUD, Agricultural Illechanics Instructor 
Illinois Ceri tral College - East Peoria, Illinois 61 6 1 1 

The 1968-1969 academic year at Illinois Central College 
saw two frlculty mernhers froni different divisions cooperate in 
developing \\:hat we think is an unusual approach to teacliing 
the technical aspects of agricultural mechanics. In keeping 
with our philosophy of  giving all students tlie mosl conipre- 
licnsive treatment of  subject matter possible, we embarked on  
a trial program of voluntary interdivisional teacher exchange 
between our Agriculture and Science divisions. Our purpose 
was to  supplenieni course material in Welding, Hydraulics, and 
Gas Engines. by allowing a science teacher t o  treat topics of 
pertinence and interest tliat were not normally ernpllasizcd in 
standard technical testbooks. 

We accomplislied [his end by exploiting the cooperritivc 
enthusiarn of tlie instructors in agricultural mecl~anics and 
chemistry. Our chemistry teacher. who also teaches a physical 
science course for non-science majors, wanted to deepen his 
understanding of practical mechariisnis and processes that 
occur in everyday life so tliat lie could beiler explain tliern t o  
his regular classes in chemistry and physics. It became evident 
t o  him that such training possibilities already csisted within 
our institution. 

Sensing an opportunity to learn while teaching, the science 
teacher actitally joined classes of stlrdents in tlic areas t o  be 
supplemented. Tlie agricultural mechanics instrucior intro- 
duced him as a teaclier of physical science who was interested 
in their course of  study and asked tliat the students cooperate 
in helping him along. 

Our teacher-student dressed in coveralls and participated in 
Iilboratory sessions wherein everyone dismaniled and repaired 
engines, overhauled hydraulic devices, and welded metals. All 
tlus was accomplished with tlie watchful participation of  tlie 
agricultural mechanics instructor. As practical realities of the 
work appeared in the laboratory, the science teacher explained 
the hows and whys. Tlius, 1:tboratory and lecture became a 
unified learning experience beneficial t o  all concerned. 

For example, in welding class, students are tauglit to  pay 
heed to electrode polarity when welding with a D. C. unit. Tlic 
sciencc tcachcr explained merallurgically why sucli attention 
is necessary. He did so by  discussing current flow theory and 
the arc temperatures derived therefrom. Laboratory discus- 
sions included other topics such as composition o f  electrode 
coatings and tluxes. Hazards of ultraviolet emissions and of 
vapors from arc decomposition products were pointed out .  
When attention shifted toward oxyacetylene processes, 
students were treated to  demonstratioris of metal combustion. 

In hydraulics class the science teaclier explained the physics 
of hydraulic machinery and the method of  calculating 
mechanical advantage. I-ie discussed tlie chemical and physical 

composition of hydraulic tluids, hoses. and seals. All calcula- 
tions regarding hydraulic devices were performed relative t o  an 
actually available piecc of equipment. 

Tlie  IS engines class provided iimple opportunity to discuss 
oxidation of  hydrocarbons relative to fuels and lubricants. 
Octane numbers wcre treated by comparing ~aso l ine  to exotic 
fitcls such as alcohol and n i t rome~l~ane .  The physics of  
carburetors and superchargers was dealt with as actual devices 
Ivcre dismantled. L.ubricant additi\res. structures. and applica- 
tions werc cxaniined in relation to  the cliemical and pliysical 
stresses placed upon h e m .  

.At every possible opport i~ni ty theoretical liows and whys 
were tied t o  practical observations in [lie laboratory. Students 
benefited from their opporiunity L O  understand each teaclling 
tool from a point of V ~ C M '  that s ~ ~ p p o r t e d  practical with 
rllrorrtical. Our science teacher benefited from his oppor- 
tunity to  supplement his understandings of theory with 
practical experiences. He also discovered tlle stiniuluting 
challenge that comes from teacliing studc.nts with which Ile 
would otherwise liave little encounter. His efforis to put 
sciencc into tlie very practical field of agricultural mechanics 
produced ncw descriptions. approaches, arid teacl~ing 
techniqircs that were helpful to  him in the formal areas ot 
cllemistry and physics. 

The product of our effort was a group of  students with 
increased understanding of  tlieir subject matter arid a teacher 
with an appreciation of anotlier field of endeavor. Perhaps 
even more iniportrlnt werc the attitude changes wrought 
among the participants. Students met a teacher who wanted [ o  
Icarn as well as to  teach and who was appreciative of  tlieir 
cooperation as he learned. Teaching a teaclier was a delightful 
experience that made tlie students eager to  display their 
competence. 

Successes tliat this approach liave enjoyed are doubtless 
related to  having a icacher join classes of sludents as a student. 
While the stitdents and their "classr~iate" came to know each 
other. an atmosphere of free conversation of enlightening 
proportions was stimulated. Tliey recognized that this science 
teacher was intcrcsted in them and in tlie dignity of their 
chose11 field. Their teachers had cooperated with each other in 
an effective way t l ~ a t  surpassed any guest lecturer approach. 

We attempted to unite the apparently different fields of 
agricultural mechanics and physical science in a meaningful 
way. In so doing we found an approach that brings tlie teaclier 
closer to tlie student in a less formal way 10 acliieve greater 
understanding of subject matter. Enthusiastic stitdent a r~d  
teacher response indicates tlie success of our experiment. 
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In this day of  irir~ovative teaching there is an urgent need 
for den~onstration arid laboratory equipment which can be 
used in agriculti~ral engineering courses. The specialized needs 
of this area makes for a lirni~cd market: therefore, very little 
comnlercial equip~ilent is available and tlius it must he built at 
the local campus. This paper will offer a general procedure one 
can follow in order to build effective teacliing equipment. 

The steps in selecting and possibly building effective 
teacliing equipnienL :ire as t'ollows: 

I .  Determine type of eqitipnient needed. 
1. Demonstrations desired. 
3. Ascertain corii~iiercial a~ai labi l i t>~.  
If you elect to  build tlic teachir~g device then the following 

steps are in order: 
4. List components needed. 

a. purchase items. 
b. parts available in department, either as parts of 


