
1. At the University level there must exist a strong international pro- 
gram. Staff members are needed who can handle the many time-con- 
suming jobs that have to be done \vith precision. Directors are needed 
who know how t o  assist a tour leader when trouble arisesat some dis- 
tant location. 

2. A college international tour coordinating program is needed with suf- 
ficient poarer to  acconlplisha number of very difficult tasks. 
A. T o  encourage, assist and enforce if necessary the highquality of  all 

college tours. 
B. T o  enlighten administrators and faculty on  the tremendous advan- 

tage of-a tour as an educational vehicle. Extremely important for 
the continued successof the tour program. 

C. T o  recruit competent tour leaders. 
D. To encourage tours on a regularly scheduled basis for continuity 

and planning purposes. 
E. T o  establishand encourage scholarshipso that needy students may 

also participate. 
3. Specifics on conducting a tour - a lot of which are based onlvon per- . - 

sonal opinion: 
A. Specific o r  general tour - it is much easier t o  recruit students for a 

specific tour and they will be better satisfied with the results and 
the end of  the tour; however,l am not sure which fulfills thcgreat- 
est individual student needs. 

B. Route for successful recruiting of  students: 
(1) Convince faculty advisorsof the tremendous educational bene- 

fits. This can best be accomplished by a strong hard-working 
program. Do not waste tinlc on "non-believers" since student 
feed-back and time are the only possibilitiesof their being con- 
verted. 

( 2 )  Personally explain the tour in detail t o  recommended students 
on a one-to-one basis. 

(3)  Let student in turn explain program to parents. 
(4) h h k e  sure advisor, student and parents are all convinced of the 

progranl's opportunitiesbefore proceeding. 
C. Student faculty ratio -one faculty for 10-15 students. Of course a 

lo\ver ratio would be better but costs make it prohibitive. For a 
specific type tour, larger groups should be subdivided into separate 
tours. 

D. Student age. Slaturity is the important quality butgenerally a Jun- 
ior college level is desirable. 

E. Two universities cooperating or dratving students from other 
schools to participate in a tour - this wil l  work provided the fol- 
lowing arc accomplished: 
( 1  Eductional standardsas outlined are maintained. 
(2) One university should b e  in charge because bi-leadership on a 

tour might be disastrous. 
(3) Thc university supplying the students will need to  be personal- 

ly responsible for screening their participating students. 
(4)  Some system has tobe  worked out  for waivinsout-of-state fees 

since it is to  theadvantage ofboth  universities to have a cooper- 
ative system. Thus could be handled on an individual school 
basis, o r  a regionalbasis by sorne organization such as the Corn- NACTA J .  hlanuscript No. 11/2/74/31 

mittee on Institutional Cooperation (Big  Ten + U. ofChicago) 
or a special coordinating body n n y  be needed. 

(5) It will work much better if coordination is between schoolson 
the same acadernic system (semester vs quarter) and with ap- 
prosimately the same time schedule. 

1.'. Should oncampus and tour portion be separate courses? Froman 
administrative standpoint this ttrould probably be an advantage 
provided the prc-tour preparation is an absolute pre-requisite for 
the tour portion. 

G. Time spent - specific tour type - time spent on  this t o u r a a s a p -  
propriate. I would under no circumstances reduce the pre-tour 
time. If the tour members were younger, I would reduce the time 
on the tour by one week. 

H. Cost - average second class works well \vith some modification for 
individual country vciriations. Pre-payment of  two meals per day is 
desirable t o  relieve tour leader of some of the problems of student 
b~tdgetingand starvation. 

1. Should culture be  included in an Agricultural tour? The answer to 
this appears obvious since the culture has a major influence on  the 
agriculture; however, a few students and many agriculturists are 
not convinced of  the value of a culture exposure. It is probably fair 
to say that academic faculty in Coliegesof Agriculture would rate 
thc culture experiences to be derived from a tour of  this t y p  see 
ond to the academic discipline benefits when they consider time 
limitations. The students a n  be shown the relationship between 
culture and agriculture in the pre-tour preparations but  some facul- 
ty members d o  not  have this advantage. For these reasons, 1 \r.ould 
cxxtainly include cultural opportunitieson a free choice basis after 
the agricultural portion has been completed but  1 would not em- 
phasize this portion of tllc education in the recruitingor post-tour 
seminar phase. 

J. Assistant tour leader - an assistance tour leader should be desig- 
nated (I chose a eraduate student) in a s e  the tour leader becomes 
ill. 

I(. Tour itinerary - areas of the aforld robe  visited should not be too 
great a cultural shock for students involved. For the current,aver- 
age, College of  Agriculture student, I believe Western Europe is 
suitable. Some areas of the world are no t  difiercnt enough and 
many are much too different for a rnasinlum learning experience 
for thc student. 

The agricultural tour  will definitely change student as well as 
faculty outlook and I personally,believe for the better. 

Go ahead and t ry  it -if you don't have enough students t o  fill 
a tour contact other colleges for available slots for your advisees 
- all good Colleges of  Agriculture will one day be  participating 
in this excellent educational vehicle. 

AN ANALYSIS OF STUDENT ATTITUDES AND PERFORMANCES I N  THE USE OF 
COMPUTER ASSISTED INSTRUCTION FOR TEACHING PRODUCTION ECONOMICS 

Glenn C. Hi~nes slid David E. I-Iahn* 

[The use of  Computer Assisted Instruction (CAI) for sup- After consideration o r  a number o f  alternative methods, 
plenienting the traditional classroom and textbook pre- Computer Assisted Instruction was selected as the method for 
sentatiotis of  production econotnic principles and the re- providing supplemental teaching of  production principles. CAI 
lated cost concepts was evaluated. The study indicates met a number o f i m  ortant criteria: 
that the use o f  CAI is an effective supplemental instru- 1. it could proviL tealibtic problem situations that reinforced the 

ment that enhances the learning process of students.] learning process; 
2 .  It provided the opportunily for I he studenr to  schedule 111s oivn 

The beginning course in Agricultural Economics at The Ohio 
Srste University introduces the student to basic econo~ilic prin- 
ciples. It is a required course for most of  the students in the Col- 
lege of  Agriculture and in the School of  Natural Resources, being 
taken during tlie student's freshman or sophomore year. The 
course is taught in sections of  approximately 75 students, meet- 
ing five days per week with llle same instructor. The approxi- 
mate annual enrollment is 1000 students. 

An irnpottant segment of  the course deals with production 
principles and tlie related cost concepts. These concepts are dif- 
ficult for  many of  our students lo  master. hlany students. there- 
fore, need a supplement t o  the test and classroom discussions to  
adequately grasp the material in the alloted time. 

*A.;sociate Prol'essors, 1)epartmenl of .lgricultural Emnomics and Rural 
Sociology,The Ohio State University 

. . 
learning e s p e r i e n i ~ ;  

3. It pcrnlitted the student to proceed through the material at  his 
o\vn pace; 

4. It provided comparable treatment of  subjeci matter topics in a 
multisection course: 

5. The programs muld bc authored by the instructors themselves: 
6 .  The programs and language \\.ere very flexible alloa-ing personal- 

izcd interaction; 
7.  It provided e~tens ive  rccord keeping and evaluative capabilities: 

and 
8. 1 I provided a review tool for s~udents  enrolled in advanmd courses 

in agricultural econonlics. 

The CAI Program 
The instructional material includes four major segments on 

the basic production principles and the related short run cost 
concepts. Wllile these segments are logically sequential. each one 
is self-contained and may be taken independently o f  the others. 



Following each learning experience. the student is ques- 
tioned t o  learn if the concept was comprehended. Eacli answer is 
compared with known correct answers. anticipated wrong an- 
swers and unanticipated answers. 

With a correct response from t l ~ e  student, the program 
branches into the nest unit of  the C.41 materials. For an antici- 
pated wrong answer o r  unanticipated answer, however, addition- 
al touring or  explanatio~i is provided. This amplification of the 
topic allows additional exposure to  the material. The interface 
between the student and the computer is a teletypewriter termi- 
nal. However. tlie degree of  typing skill required o f  a student is 
minimal as his answers are usually single words or  numbers. The 
student may keep tlie typed copy of  the questions . ~ n d  his an- 
svers for review. 

Student Reaction 
A study was conducted t o  evaluate student attitudes toward 

this program during tlie spring quarter of 1971 .The primary ob- 
jective of this study was t o  analyze student reactions and atti- 
tude changes brought about by  exposure t o  the CAI materials 
developed for  the course. The participating class consisted of  59 
students; 5 3  males and 6 females. 

In order that s t ~ ~ d e n t  reactions t o  the use of  CAI could be 
analyzed, an attitude test was administered t o  the sample prior 
to and immediately following CAI exposure. Responses on  a five 
point scale t o  the attitude statements after CAI exposure gener- 
ally eshibited attitudes that were interpreted to  be more favor- 
able toward auto-tutorial instruction. Twelve of  the eighteen 
statenients showed a significant change in attitude at the 95% 
level o r  above (see Table 1). 

Table I .  Attitude Statements and Mean Responses before and 
after CAI with T-Values for Difference in Means 
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The results in Table 1 show that the most significant differ- 
ence in the rneans of  pre-CAI and post-CAI responses occurred in 
attitude statement 11, dealing with the ability of  auto-tutorial 
instruction t o  provide adequate individual attention. Compari- 
son of  the responses showed that thirty of  the fifty-nine students 
in the saniple had shifted toward agreement that auto-tutorial 
instruction does provide adequate individual attention after cx- 
posure t o  CAI. 

After CAI exposure, only two students agreed with state- 
ment 13 indicating tliey felt auto-tutorial instruction was proba- 
bly a waste o f  their time. After CAI exposure. thirty-three stu- 
dents responded that auto-tutorial instruction was a better use 
of their time than they had previously thouglit. 

Statements 1 ,  2, and 9 conipared auto-tutorial methods t o  
standard o r  conventional forms of  education. Responses t o  these 
statenients after CAI exposure sl~owed that the students still ex- 
lubited a preference toward conventional methods, but they 
were significantly more favorable toward auto-tutorial tech- 
niques. 

Responses t o  statements 4 and 5 showed that the students 
agreed that they liked the freedom of auto-tutorial instruction 
and thar most students would use auto-tutorial facilities ~i iuch 
~ n o r e ~ i f  tliey were located in convenient places. They fu~tller 
agreed in statements 10 and 12 that tliey would like being able t o  
go t o  an auto-tutorial facility both t o  learn and t o  review basic 
information for their courses. Also, the students were slightly 
less willing t o  agree that a) tlley liked being able to  go t o  an 
auto-tutorial facility at their convenience rather than being re- 
quired t o  go  t o  a scheduled class or b)  auto-tutorial instruction 
was better than teacher contact in learning routine concepts. 

Responses t o  the  attitude statements after CAI exposure gen- 
erally eshibited attitudes that were interpreted t o  be more fi~vor- 
able toward auto-tutorial instruction. Analyzing these changes 
in attitude in terms of  the face validity of  the items suggested 
that CAI was a useful experience for the students. 

Student Performance 
A major concern with CAI was tlie degree t o  which it assisted 

students in the learning process. It was hypothesized that stu- 
dents utilizing CAI materials would have a better understanding 
of the material than students not having access t o  these materi- 
als. Examination scores were used as the measure of evaluation. 

Tlie four sections of  the Agricultural Economics 100 course 
taught during winter quarter, 1973, were divided into two con- 
trol arid two treatment groups(Table ?). Each section contained 
approximately the same number of students. 

Table 2. Experimental Design for Evaluating Effectiveness of 
CAI. The Ohio State University. 1973 

Time of Class I ~ z t ~ c t o r  T r e a t m e n t  

9 a . m .  il Yo CAI (Contrr~l) 

10 a . m .  B CAI (Trea tment )  

11 a.m. A CAI (Trea tment )  

2 p.m. B N o  CAI (Control) 

The sequence of  the con1101 and tlcatment sectionswere rs- 
versed for each of  tlie t w o  instructors to  eliminate any carry-over 
effect from one section t o  another. The chssrooni format was 
further standardized by  using a conimon course outline and a 
coordinated set o f  lecture notes. A conscious effort was rnadc by 
each instructor lo  oifcr an "identical course" between instruc- 
tors and between assigned control and t reatment sections. 

Higher midterm test scores were acliie\~ed in the sections of 
the course utilizing CAI. The two sections not utilizing CAI had 
a mean test score of  60.6 (from a possible total of 84 points), 
while tlle two sections utilizing CAI had a mean test scote of  
64.9. Thus treatment difference was significant at the 1 percent 
level (Table 3). 

Test scores were also evaluated to  determine if a statistical 
difference existed between instructors. The mean scores for 111- 

structors A and 13 were 61.8 arid 63.5, respectively.This intcr;~c- 
tion effect was insignificant and indicates that the treatlncnt 
effect existed independent of  instructors. Hence. the students 
had a similar learning experience from each of tlie instructors. 

Summary and Conclusions 
The evaluation of student attitudes toward CAI revealed fav- 

orable student acceptance t o  this type of suppleniental teaching 
method. Student performance measured by exam scores was 
higher for sections of  the course utilizi~ig the CAI materials. Be- 
wuse of t l~ese  results. the program continues t o  be  regularly used 
in the course and additional materials are being developed for 
this teaching method. 
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Table 3. Student Perforlnance ;11id I~istructor Differences for 
Control and Treatnienr Sections of Agricultural Economics 

100. The Ohio State University. 1973 

Ins t rdnor  
I n s t ~ c t o r  CA! No CAI To:al R 

Class Size 5 1  66 117 61.8 
A 

Time 11 a.m. 9 a . m .  r l ,  261 
= 1.05 

Class Size 93 6 5 148 63.5 
B 

Tlrne 10 a.m. 2 p . m .  

Treavnent Total 

Ti 
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INCREASED LEARNING AND RELEVANCY I N  A BASIC SOILS COURSE 
FOR TWO-YEAR AGRICULTURAL TECHNOLOGY STUDENTS' 

Terence M. Cooper, Henry D. Fotll, :~nd PIIII E. RiekeZ 

Learning accountability and forms o f  individualized learning 
have stimulated much of  tlie recent research in education. 
Teachers are being challenged to account for the variability o f  
students within their classes. Since learnersvary widely in rate of  
achievenient. interests. and motivation. methods o f  individual- 
ized instruction t o  account for tliese facts have been developed. 
Individualized instruction is not synonymous with providing in- 
dividuali~ed ~naterials, but means "meeting the specific learning 
needs of each student" (3). Bjorkuist states that teaclters are in- 
creasingly becoming managers of the learning process rather 
than dispensers of  knowledge ( 9 ) .  With a properly managed 
individualized learning system. differences in the amount of  
student learning may be  reduced, since students will be allowed 
their own learning pace and activities. 

One o f  the key factors in the success of  individualized instruc- 
tion is the specification of  objectives of  instruction in beliavioral 
terms. The rliost important chaiacteristic o f  a useful objective is 
that it identifies the kind of  perrormance which will be accepted 
as evidence that the learner lias:~cliieved tlie objective. This may 
be especially important in vocational education, in trying to pro- 
duce a graduate who can be  described t o  prospective e~nployers  
in performance terms (4). The ability t o  describe in performance 
terms is directly dependent on behavioral objectives. For mas- 
tery o f  objectives t o  occur it is necessary that the slow learners 
be provided witli more rime to learn since over tlie same period 
of  titlie slow learners will achieve fewer objectives that the high 
aptitudc Icarner (3,).  In most sitt~ations. the amount of  tiliie rc- 
quired for the slow learner to obtain complete mastery is not 
available t o  him arid he thus acliieves less. Therefore, the respon- 
sibility of the vocational teacher is to manage the learning situa- 
tion so that the slow learner can master the learning objectives 
and have some saleable skills at the end o f  a period of  instruc- 
tion. The true evaluation of  a vocational training graduate will 
come wlien he has t o  prove his worth in the world o f  work. 

Recent studies on  the effectivcr~ess of individualized instruc- 
tion for vocational agricultural students in high scllouls (McCar- 
ley, 1969; b1cVey 1970) have reported significant inlprovement 
overt he lecture discussion metl~ods for student acliievcnlent and 

1 .\lichigan Agricultural Experiment Station Journal Article Number 
6893 .  This project \\.as supported in part b y  a grant from the Educa- 
tional Devclopn~ent Program. Xliclligan State University. 

2 Graduate Assistant and Professors, respectively, Department o f  Crop 
and Soil Scientes, Michigan Srate University. East Lansing, X I 1  48874. 

course evaluation. In four-year degree progranls in agriculture, 
favorable results have been obtained for individualized instruc- 
tion in both tlie plant and soil science curricula (Green et al.. 
1973; Foth, 1973). An audio-visual tutorial program for presen- 
tation o f  course content was used in these studies. 

Stutlies in Ohio have shown that the two-year student consid- 
ers plrlcement training and agricultural classes as the two most 
imporrant factors for job placement after graduation (7) .  In the 
two-year agricultilral technology programs at blicliigan State 
University, it is known t11at there are wide fanges in capabilities 
aniong the students along witli differences in psychological and 
motivational factors (5). Thus, many of  [lie classes in tlie two- 
year programs a t  hlSU meet the requirements for some formof 
indi\.idualized instruction. 

Tliis study was conducted to determine the effectiveness of 
an audio-visual tutorial, individualized learning progr;im with a 
niodificd mastery learning format in basic soil science for the 
two-yea1 vocational student. 

Background t o  the Problem 
Soil Science 051 is an introductory class in soil science re- 

quired for the two-year agricultural student at Michigan State 
University in the turfgrass and landscape-nursery programs and 
is an elective for the floriculture majors. The class consists of  ap- 
proxin~ately 100 students each year. Classes have been conven- 
tionally run b y  offering two lectures per week 2nd one  two-hour 
I:~bor:ltory. Students in tllc class have shown a wide range in 
learnil~g capabilities in tliree specific groups. In the past, it lias 
been itnpossible t o  provide those students with slower learning 
capabilities all of  tlie individllalized help that they require to  
complete an understanding of  the course. It has also been diffi- 
cult to  provide well-trained graduate teaching assistants with the 
necessary practical esperiericc t o  be able t o  fulfill the student's 
desires for topical information.The learning facility available for 
the lrtboratories was m ~ i n l y  for a demonstration type of labora- 
tory ratlie] than an indivitlualized learning experience. 

Purpose of the Study 
The main objectives of  this study were to:  1) increase the rel- 

evancy o f  what the student learns in lecture and laboratory t o  
the soil problems he will ultimately face o n  tlie job, 3) increase 
student achievement, 3 )  determine if the two-year agricultural 
technology student can learn effectively through the audio- 
visual tutorial mastery learning system. and 4) determine the 


