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ABSTRACT 

The maj or purpose of the study was to determine the association 

between Extension agents ' effectiveness in conducting an Extension 

dairy educational program and their knowledge in dairying and related 

subjects . A second maj or purpose was to determine the association of 

agents ' effectiveness scores and agents ' knowledge scores with 

selected independent variables wi thin the following four sub-groups : 

( 1) agents ' background and training , ( 2) agents ' county situation , 

(3) agents ' interes t and attitudes , and ( 4) work related factors . 

The s tudy was limited to county Extension workers assigned 

the primary responsibili ty for the Extension dairy educational program 

in counties having at leas t $ 750 , 000 income from dairying and/or at 

least 20 percent of the county farm income derived from dairying . 

Also , the agents mus t  have attended a one-week intensive dairy in­

service training program conducted in 19 70 . A total of 42 county 

Extension agents met this requirement and data from 41 agents were 

included in the s tudy . 

The agents ' effectiveness rating was determined by people 

who were in position to know the quali ty of Extension dairy program 

conducted by each agent . Each agents ' effectiveness was rated by 

a district supervisor , an associate dis trict supervisor and by at 

least three Extension dairy specialists . A high degree of agreement 

among the different j udges was shown by a very high positive correlation 

( ranging from . 61 to . 80) between the scores assigned by each of the 

seven j udges and the average scores for all other j udges . 
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A multiple-choice tes t was used to get a measure of agents ' 

knowledge in dairying and related subj ects. The test was developed 

by Extension specialists personnel and members of the teaching s taff 

in the College of Agriculture of The University of  Tennessee , under 

the direction and guidance of the researcher . The knowledge test 
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was pre- tested to determine reliability. Twenty-six county Extension 

agents were used to pre-test the ins trument. Using the split-half 

procedure the reliability was . 84 .  This was j udged to be adequate 

to achieve purposes of the s tudy . 

A rank order comparison technique was used to measure agents ' 

interes t in dairying and attitude toward working with the dairy 

clientele in the county . This interest and attitude s cale gave a 

measure of agents ' j ob satisfaction , agents ' self-confidence , agents ' 

perception of clientele receptiveness to Extension work , agents ' 

personal interest in dairying, and importance of dairying in the 

county. 

Other data were taken from Extension files , college transcripts 

and from Tennessee Extension Management Information System (TEMIS) 

printouts. 

S tepwise regression was used to analyze the data. The s tatistics 

involved were : ( 1) the coefficient of correlation , r (used to test 

the null hypotheses ) ,  ( 2) the coefficient of multiple correlation, R,  

2 and (3) the coefficient of multiple determination , R ( the last two 

being used to determine the correlation between a dependent variable 

and two or more independent variables simultaneously) . Also , limited 



use was made of crosstabulation analysis to show more clearly the 

nature of some of the above relationships . 

Findings from the testing of hypotheses indicated that: 

( 1) agents ' effectiveness ratings and also agents ' test scores on 

knowledge of dairying were inversely related to agents ' tenure (both 

years in present position and years in Extension; ( 2 )  agents with 

higher effectiveness ratings also tended to have higher knowledge 

scores on dairying and related subj ects; (3) the more effective 

vi 

agents spent more time on group and mass media teaching methods and 

also made more contacts with the dairy clientele than the less 

effective agents; (4) the more effective agents involved dairy 

specialists more in conducting their county dairy educational program; 

(5) agents ' effectiveness ratings were positively associated with 

the amount of time agents spent in the office; (6) all o ther independent 

variab les s tudied failed to be associated at a significant level 

with either agents ' effectiveness ratings or agents ' test scores . 

Findings from the multiple correlation analysis indicated that: 

( 1) the most accurate predictors of agents ' effectiveness ratings 

were number of years in present position (negatively) , undergraduate 

grade point average , man-days devoted to dairy work with group and 

mass media methods , score on multiple-choice tes t and number of men 

Extension agents assigned to the county ; (2)  the mos t accurate predictor 

of agents ' tes t scores were agents ' effectiveness ratings , years in 

present position (negatively) , income from dairying in the county and 

undergraduate grade point average . 
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CHAPTER I 

INTRODUCTION 

County Extension workers compose the largest single group of 

professional educators in the Cooperative Extension Service . Usually 

in the county to which they are assigned , they are in daily contact 

with farm men ,  women, boys , and girls in actual life situations . 

Thus , they are in a unique position as educators to s tudy the needs 

of farm and other people in the county , and to help them learn to 

find solutions to their problems . 

Since Extension is a voluntary , out-of-school form of educa-

tion, its success is determined largely by the degree of confidence 

local people have in the county level workers . A Federal Extension 

Service s tatement regarding agent performance notes that county 

Extension agents 11 • • •  are the extension personnel who have continuous 

and direct contact with the people . Depending upon them, Extension 

succeeds or fails . " 1 

The following similar idea was expressed by Frutchey : "The 

effectiveness of the Cooperative Extension Service depends upon its 

County Extension Agents . A good County Extens ion Agent means a good 

2 program, good methods , and good results . "  

1 Federal Extension Service , "S tudy Plan for the Validation of 
the Missouri County Agent Inventory" (Washington , D . C . : USDA Federal 
Extension Service , n . d . ) ,  p .  1 .  (Mimeographed . )  

2 
Fred P .  Frutchey , The Development of an Aptitude Tes t for the 

Selection of County Agricultural Agents (Washington , ·D . C . : USDA 
Federal Extension Service , 1965) , p .  3. 
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Because the success or failure of Extension depends primarily 

upon the effectiveness of county Extension personnel , one of the 

primary concerns of Extens ion supervis ion and administration needs to 

be improving the level of effectiveness of county Extension workers . 

In this regard , Amend says , "The responsib ility for proper selection , 

orientation, and training res ts with the supervisor whos e ultimate 

goal is the development of an effective productive work force . 113 

The desire to improve the level of effectiveness of county 

Extension workers led early in the development of the Extension 

Service to s tudies of personal characteris tics of s uccessful agents . 

Kelsey and Hearne provide the following account of some of the early 

s tudies : 

In s tudies of successful agents by Director H .  C .  Ramsower 

2 

of Ohio and in personnel record cards kept by the Extension 
Services of various s tates , and again in the list of qualifica­
tions of extension workers drawn up at the Extension Adminis tration 
Workshop in Wisconsin, 1946 , certain personal characteris tics 
are emphasi zed again and again . These are vis ion , ability to 
plan , initiative , resourcefulness ,  integrity , faith , courage , 
j udgment,  perseverance ,  tact ,  and power of expression . These 
qualities are discribed as essential to all extension workers 
in all capacities . 4 

Several s tidies concerning the factors associated with sue-

cess ful county Extension workers have b een conducted in different 

states since that time . Mos t s tudies have approached the prob lem 

from the standpoint of the agent ' s  total j ob .  

3Edwin H .  Amend, "Supervision : 
Journal of Extension, Vol . VIII , No.  4 
Journal, Inc . , Winter, 1970) , p .  20 . 

Motivating Not Controlling , "  
(Madison , Wiscons in : Extension 

4 Lincoln David Kelsey and Cannon Chiles Hearne , Cooperative 
Extension Work (New York : Comstock Publishing Associates , 1949) , 
pp . 65-6 . 



The present s tudy was primarily concerned with Extension 

Dairy work--one important phase of the county Extension agent ' s  

total j ob .  Further , focusing on this one work area permits a rela­

tively detailed characterization of the technical knowledge level 

3 

and activity of county Extension workers in a maj or area of Extension ' s  

agricultural program. It·was also proposed to s tudy how levels of 

subj ect matter competency may relate to agent effectiveness in conducting 

Extension dairy work in a county . Finally , limiting the s tudy to one 

work area also provided opportunity to study the relationship b etween 

worker motivation (as measured by interes t in , self confidence in, 

j ob satisfaction from, and attitude toward a given work or audience 

area) and the level of agent effectiveness . 

Dairy is one of the maj or work areas under the general heading 

of agricultural production , marketing, management ,  and conservation . 

Other work areas under this heading include swine , b eef cattle , forage , 

feed grains , soybeans , cotton ,  tobacco , horticulture , and forestry . 

Each work area comprises a complete unit in the county Extension 

program development cycle . The primary respons ib ility for the Exten­

sion educational program in each work area is usually assigned to a 

specific county s taff member . This makes the dairy work area a very 

appropriate unit for studying the level of effectiveness of county 

agen ts . The s tatements of the problem ,  its definition and hypotheses 

follows . 

Statement of the Problem 

This s tudy was designed to determine the relationship between 

county Extension workers ' effectiveness with the county dairy program 



and their knowledge of dairying and related subj ects in certain 

Tennessee counties . Next , relationships were to be determined between 

the foregoing and twenty-four selected independent variables within 

the following four sub-groups : (1) background and training , (2) 

county situation, ( 3) interes ts and attitudes , and (4) work related . 

Analysis of Major Factors 

The following variables were used in determining relationships : 

Effectiveness factors . 

1 .  Planning the county dairy program 

2 .  Carrying out the annual plan of work 

3 .  Evidence of effective educational work in dairying 

4 .  Working relationships 

5 .  Public relations 

6 .  Office management 

7 .  Professional improvement 

8 .  Personality traits of the agent 

Knowledge factors . (Utilized as a single dependent and inde-

pendent variab le . )  

1. Highes t  degree earned 

2 .  Undergraduate grade point average 

3 .  Number of hours undergraduate credi ts in dairying 

4 .  Number of hours of graduate credits in dairying 

5 .  Number o f  years of experience in Extension 

6 .  Number of years of experience in present pos ition 

7 .  Number of man-days dairy specialis ts spent in county 

4 



County situation factors . (Utilized as separate independent 

variab les .)  

1 .  Percent of farm income received from dairying in county 

where agent was assigned 

2 .  Number of dairy farms in the county 

3 .  Dollars income from dairying 

4 .  Number of Grade A dairy farms in county 

5 .  Number of men Extension agents assigned to the county 

5 

Interes t and attitude factors . (Utilized as a single independent 

variab le . )  

1 .  Self-confidence of  agent in his dairy subj ect-matter 

competency 

2 .  Agent ' s  personal interes t in dairying 

3 .  J ob s atisfaction derived from his feeling of accomplishment 

in the dairy program 

4 .  Agent perception of the ease o f  working with dairymen or 

receptiveness of dairymen to his assis tance 

5 .  Agent perception of the relative importance of dairying 

in the county 

Work related factors . (Utilized as separate independent 

variables . )  

1 .  Total man-days agents devoted to dairy educational work 

2 .  Man-days agents devoted to individual contact methods with 

dairy clientele 

3 .  Man-days agents devoted to group and mass media methods 

with dai ry clientele 



4. Total number of contacts made with dairy clientele 

5 .  Number of individual contacts made by agents with dairy 

clientele 

Basic Assumptions 

The value of the findings rests upon certain assumptions 

which were made for this study . The first assumption was that the 

overall effectiveness of county Extens ion workers can be raised by 

improving their effectiveness as teachers . Extension ' s  primary 

function is education and , therefore , the Extension worker ' s  principal 

role is that of a teacher . 

A second assumption was that the level of effectiveness of 

county Extension workers in conducting dairy educational work can b e  

determined . Anas tasi says , 
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If ratings are ob tained from trained raters under carefully 
controlled conditions , they can provide a valuable source of 
criterion data. It  is generally desirable to secure independent 
ratings from more than one observer,  in order to rule out individual 
bias and idiosyncracy of the rater . S 

In reference to teacher ratings , Sandiford s tates , 

Although no one can define exactly what is meant by successful 
teaching, everyone has a good general idea of what the term means , 
and it  may be assumed that if a sufficient number of informed 
persons select an individual as a successful teacher , then he is 
one . 6 

5Anne Anas tasi ,  Principles of Psychological Testing (2nd ed . , 
New York: The MaCMillan Co., 1968) , p. 144. 

6Peter Sandiford, "Forecasting Teacher Ability , "  Bulletin No . 8, 
Department of Educational Research , University of Toronto , p .  39 , 
( 1937) 0 
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The third assumption was that the relationship of the factors 

involved in this study to county Extension agent effectiveness in 

conducting county Extension dairy educational work can be determined 

and described . 

A fourth� and final,  assumption was that more knowledge about 

the factors associated with effectiveness of county Extension workers 

would be helpful to adminis trators and supervisors in the Tennessee 

Agricultural Extension Service as a basis for: 

1 .  Making better decis ions about the contents and nature of 

pre-service, induction� in-service , and graduate training programs 

2 .  Making wiser personnel decisions about placement ,  motiva­

tion ,  promotions , and transfers of personnel 

3 .  Guiding individual Extension workers in profess ional 

improvement . 

Scope and Limitations 

This s tudy included 42 county Extension workers conducting 

county Extension dairy educational work in Tennessee . All 42 of the 

county Extension agents were assigned primary respons ibility for 

7 

the county Extension dairy program in Tennessee counties where dairying 

was considered important enough to warrant their attendance at a 

week of intensified dairy in-service training . The criteria used for 

selecting these counties were $ 750 , 000 or more income from dairying 

in 1969 and/or 20 percent or more of the county farm income derived 

from dairying . 

All except four of the agents included were county Extension 

leaders . All agents had the rank of Associate Extension Agent or 



Extension Agent . Thus , a total of 42 county Extension agents was 

included in this s tudy . Forty-one of the 42 agents qualifying for 

the s tudy completed all of the questionnaires . One agent was unable 

to complete the necessary ques tionnaire due to s erious illness . The 

numbers of county Extension workers meeting the necessary requirements 

for this s tudy were quite small--41 in all. 

Therefore, the conclusions drawn shall refer only to the 

subj ects which cons titute the population covered by this s tudy . At 

the same time , the results may have some implication for Extens ion 

work in other similar s ituations , though any real relationship would 

need to  be proven . 

As s tated earlier,  the s tudy was limited primarily to county 

Extension worker effectiveness in conducting the Extension dairy 

program. However , an at tempt was made to relate certain factors to 

the level of dairy subj ect-matter competency of the agents . 

The specific factors s tudied are lis ted in the section on 

analysis of maj or factors . 

Definitions of Terms 

For the purpose of this s tudy , the following terms are defined 

in the sense that they were used . 

Cooperative Extension Service .  That organizational entity 
of the Department of Agriculture and the land-grant system created 
under provisions of the Smith-Lever Act and subsequent related 
legislation which conducts educational programs of an informal , 
non-resident ,  problem oriented nature . 7 

7u. s .  Department of Agriculture , Condensation of Report of the 
Join t  USDE-NASULGC S tudy Committee on Cooperative Extension, A People 
and a Spirit (Fort Collins : Colorado S tate University ,  Novemb er ,  
1968) , p .  17 . 

8 



County Extension Worker or Agent . A county Extension worker is 
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a professional Extension s taff member assigned to work at the county 

level with the dairy work area assigned as one of his responsibilities . 

The 
and 

The County Extension Program Development Cycle . This term 
includes the successive processes of five-year Extension planning , 
Extension teaching and Extension evaluation . The cycle is normally 
completed at the end of a f ive-year period , whereupon i t  is 
ready to be s tarted again .B 

Five-Year Extension Planning . It is the process of long­
range (5-year) county Extension program planning undertaken by 
county Extension s taff members , frequently , but not always , 
involving representative county lay people ( referred to as a 
program development committee and/or study commit tees) and 
appropriate resource people . It and the five-year plan (Plan 
of Work Proj ection ,  or POWP) that results serve as a basis for 
other parts of the program development cycle . The process 
includes annual s tudy for the purposes of : (1) updating and 
making other necessary changes in the five-year plan (POWP) ; 
(2) writing of an Annual Revision , and (3) selecting priority 
five-year obj ectives and participation goals for use in annual 
Extension planning . 9 

Five-Year Plan (Plan of Work Proj ection , Projection or POWP) . 
I t  is a written ,  end product of 5-year Extens ion planning , and 
serves as a b asis for the formulation of the county Extension 
annual plan of work (POW) . Maj or elements of the Projection for 
all sections excepting 4-H and other youth include for each work 
area: ( 1) the situation,  including enough information so that 
maj or problems either emerge clearly or are identified; (2)  5-year 
obj ectives , and ( 3) county tasks ( teaching obj ectives ) . Maj or 
elements in the 4-H and other youth section include for each 
audience:  (1) the s ituation;  ( 2) 5-year participation goals , 
and county tasks (adjustments needed in organization , leadership , 
recognition and sponsorship ; and project and activity work) . 
Code numbers for related state purposes , primary subj ects , primary 
audiences and county tasks are keyed into the Proj ection in 
keeping with the Tennessee Extension Management Information 
System (TEMIS) . Revisions are made annually as needed , and an 

8 Glossary of Tennessee Agricultural Extension Terms 
University of Tennessee Agricultural Extension Service 
S tudies , 19 70) , p .  1. 

9Ibid. , p .  3 .  

(Knoxville : 
Training 
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Annual Revision developed . Priority 5-year obj ectives , partici­
pat ion goals and county tasks are then selected from the proj ection 
to serve as a basis for annual Extension planning . lO 

Annual Extension Planning . County Extension annual planning 
is primarily the respons ib ility of the county Extension staff . 
I t  is a process that includes : (1) stating of priority obj ectives 
and goals and related county tasks and allocating man-days ; (2) 
telling why obj ectives and goals listed are importan t ;  (3)  selec­
tion and identification of appropriate items with TEMIS code 
numbers ; (4) deciding on s tarting and completion dates ; (5) 
telling who will be responsible , and (6) indicating how progress 
toward obj ectives will be measured . 11 

Annual Plan of Work (POW) . The written end product of annual 
planning is called the Annual Plan of Work (POW) include : ( 1) 
priority obj ectives and participation goals selected for each 
work area and audience;  (2)  a brief s tatement of facts telling 
why the priority obj ective or goal is important ; (3)  county tasks 
related to each priority obj ective and goal; (4) code numb ers 
identifying related s tate purposes , primary subj ects , primary 
audiences and primary teaching methods ; (5) starting and 
completion dates , and total man-days to be allocated ; (6)  staff 
responsibility (who will do it) , and (7) evaluative methods to 
b e  used in checking progress . l2 

TEMIS . Tennessee Extension Management Information System is 

a modification of SEMIS to serve the specific needs of the Tennessee 

Extension Service . 

Respondent .  A respondent is a county Extension agent who 

completed all of the necessary tes t and ques tionnaire . 

Population or Group . The 41 county Extension workers included 

in the s tudy are considered as the population or group . 

10Ibid . 

11Ibid . 

12Ib id . 



Sub-group or Category . Any defined portion of the group 

s tudied is a sub-group or category . 

11  

Effectiveness . Effectiveness is the level of performance of 

county Extension agents (as j udged by district supervisors , associate 

supervisors and at  leas t three dairy specialists ratings) in developing 

and conduc ting an Extension Dairy Educational Program in the county 

where the agent is assigned the primary responsibility for the county 

dairy program. 

Man-day . Man-day is the equivelant of eight  hours worked by 

one Extension agen t .  

Importance of the S tudy 

As one looks at the nature of the Cooperative Extension Service , 

i t  seems evident that the teaching effectiveness of the county Exten­

sion workers determines to a large exten t the success or failure of 

the entire program. Some research has been done in this area , but 

there is s till a very definite need for addi tional research . 

In general, there are two ways of expanding Extension ' s  educa­

tional services to its clientele . One method is by adding additional 

personnel , which is of ten forbidden due to limited resources availab le. 

The second method is by improving the effectiveness of the present 

personnel , seemingly always a possibility ,  because few organizations 

ever reach a point where it is not possible to improve their efficiency . 

Improving effectiveness can be done through such effort as a better 

organization of time , better placement ,  improved training and motivation. 

If the basic obj ective of an organization is continuing growth 

in either out-put or usefulness , then perhaps there is a continuing 



need for s tudy and research on ways of improving the effectiveness of 

i ts personnel . The Extension Service has been described by several 

people as the greates t educational organization of its kind in the 

world. If Extension is to maintain this image , it must continue to 

have as one of its guiding principles the obj ective of continuing 

growth in educational out-put and usefulness . Which means it mus t 

not rest on its laurels and glory in its past achievements if it is 

to maintain such distinction .  An organization like an individual 

cannot s tand stil l .  Extension mus t continue t o  move forward or i t  

will have a tendency t o  slip backward . 

The problem of this inves tigation has two main aspects which 

may be s tated in the following ques tions : (1) What association , if 

12 

any exis t  between the effectiveness of county Extension agents in 

conduc ting the dairy educational program in selected Tennessee counties 

and their background and training , selected county situation factors , 

indicators of interest and attitude , certain work related factors 

and their knowledge in dairying and related subjects? (2) What 

association, if any , exist between the multiple-choice tes t  scores 

of county Extension agents assigned the primary responsibility of 

conducting the dairy program in selected Tennessee counties and their 

background and training , selected county situation factors , indicators 

of interest and attitude , selected work related factors and their 

effectiveness rating? 

Answers to these ques tions should have at leas t three important 

applications in Extension: (1) Should help those deciding on the 



nature and conten t  of training programs ; ( 2) Should help supervisors 

make wiser decisions about selection placement ,  and motivation of 

personnel; and (3) Should give guidance to individual Extension 

workers as they s trive to improve their teaching . 

Hypotheses 

The null hypothesis used in this s tudy was that : (1)  the 

e(fec tiveness rating of the county Extension workers in conducting 

an Extension dairy educational program was not significantly related 

13 

to the tes t scores made by these agents on a tes t on dairy and related 

subj ec ts , and (2) each of the 24 independent variables (lis ted previously 

in the analysis of maj or factors) was not related significantly to 

the two foregoing dependent variables . The . 05 level of significance 

was established as the required level for rej ecting the null hypothesis 

in this s tudy . 

Organization of the S tudy 

This s tudy includes five chapters and the selected bib liography . 

Chap ter I includes an introduction ,  s tatement of the problem, analysis 

of the problem, basic assump tions , scope and limitations , definition 

of the terms used , importance of the s tudy , hypotheses tested , and 

organization of the s tudy . 

Chapter II  contains a review of selected related literature . 

Chapter III presents the methods and procedures used in con­

duc ting the s tudy . 

Chap ter IV is an analysis of the data . 



Chapter V is a summary of the findings , and conclusions drawn 

from the s tudy and recommendations for further s tudy and research . 

The selected bibliography completes the s tudy . 

An appendix is attached including the tes t  instruments , raw 

data tables , and correspondence.  

14 



CHAPTER II 

REVIEW OF SELECTED RELATED LITERATURE 

This chap ter presents a review of related literature pertaining 

to the criterion of teaching effectiveness , Extension research s tudies 

on teaching effectiveness , interes t and attitudes , and professional 

information and subj ect matter tes t .  

A.  CRITERION OF TEACHING EFFECTIVENESS 

In order to tes t the hypotheses of this s tudy , it was necessary 

to classify the agents on the basis of their teaching effectiveness . 

Teaching effectiveness being a maj or criterion variable the value of 

this s tudy depended on the validity and the reliability of this 

classification . Therefore , it is very important  that the bes t  avail-

able method for making the classification be chosen. 

In discussing the important attributes of criterion measures , 

Mitzel says , 

• • • Teacher effectiveness as a concept has no meaning apart 
from the cri terion measures or operational definitions of success 
as a teacher . These measure should possess four basic attributes : 
(a) relevance , (b ) reliab ility , (c) freedom from b ias , and (d) 
practicality . 

Relevance as a criterion attribute is the product of a 
rational analysis of the j ob functions and the j ob obj ectives . 
In so far as a criterion measure reflects the behaviors required 
in the achievement of j ob obj ectives , it is relevant . For some 
types of production work , such as operating a punch press , the 
j ob obj ectives are fairly easy to specify and often self-defining . 
Indeed, a simple count of the number of units produced by an 
operator during a specified period will often suffice as the 

15 



directly relevant job criterion . On the other hand , analysis 
of tasks such as teaching does not readily yield criteria which 
are directly relevant to the j ob functions . As a consequence 
we have of ten had to depend upon indirect and fragmentary defini­
tions of teaching success . The difficulty s tems , in part , from 
lack of agreement among educators on a hierarchy of goals and 
objectives for teaching . 

• • • Perhaps the most significant statement that can b e  made 
about any proposed criterion variable is that it is a partial 
criterion . Relevance for a particular criterion should be 
defended logically withput undue apology for its lack of compre­
hensiveness ,  s ince it seems unlikely that we shall soon find a 
generally accepted formula for weighing s chool goals according 
to their importance for over-all effectiveness . Relevance , 
whether direct or indirect ,  is the paramount attribute of any 
criterion measure . 

Reliability as an attribute of a criterion measure--like 
reliab ility as a characteris tic of a test--is necessary , but 
not sufficien t .  An es timate of its reliab ility is essential , 
if any use is to b e  made of a criterion measure . Thorndike 
points out that it is more important that the reliab ility of 
a cri terion variab le be known than that it be very high . 

• • • Freedom from bias in a criterion measure is always a 
desirable attribute , even though elimination of bias may lower 
reliability . Bias occurs when some sys tematic effect lowers or 
raises the criterion values for some category of subj ects • 

• • • Practicality is related to convenience and economy , but 
it is probably the leas t essential of the four criterion 
attributes . 13 

More than a half-century of research effort has not yielded 
meaningful ,  measurable criteria around which the maj ority of 
the nation ' s  educators can rally . No s tandards exist which are 
commonly agreed upon as the criteria of teacher effectiveness . l4 

16 

Barr , in discussing methods of evaluating.teacher effectiveness , 

said, 

There are different approaches to evaluation . Some would 
evaluate in terms of the basic prerequisites to teacher effectiveness : 

13 Harold E .  Mitzel , "Teacher Effectiveness , "  Encyclopedia of 
Educational Research , 3rd ed . (New York: The Macmillan Co . , 1960) , 
p .  1482 . 

14Ibid . , p .  1481 . 
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knowledges , skills , and attitudes;  some in terms of the teacher 
performance : behaviors and activities ; some , in terms of the 
personal prerequisites to teacher effectiveness ; and some in 
terms of pupil growth and achievement .  Each approach has its 
advantages and disadvantages . l5 

A review of pas t research and related literature guided the 

researcher in selecting the rating system used in this s tudy . This 

survey of pas t research reveals that four primary methods had b een 

used for determining the success of teachers : { 1) achievement of 

learners ; (2) characteristics and traits of the teacher; ( 3) methods 

or procedures used by the teacher; (4) judgment of qualified people . 

Learner Achievement as a Measure of Successful Teaching 

Since the ultimate obj ective of teaching is to bring about 

changes in the knowledge , attitudes and skills of the learner , this 

appears in theory to be the bes t criterion of teacher effectiveness . 

However , in practice this method has its problems due to the diffi-

culty in measuring these changes and the difficulty in controlling 

all of the outs ide influences . 

Schick says that "while much has been achieved in this area 

it is still quite difficult to control the many factors aside from 

the teacher which influence the learning processes of pupils . No 

highly valid and reliable measures are yet available to measure 

pupil growth . "
16 

17 

15A.  S .  Barr , Wisconsin Studies of the Measurement and Predic­
tion of Teacher Effectiveness (Madison , Wisconsin : Dembar Pub lications , 
Inc . , 1961) , p .  151 .  

16 George Josef Schick, "The Predictive Value of a Teacher 
Judgment Test , " Journal of Experimental Education , Vol . XXII (June , 
1959) '  p .  325 . 
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Because of the informal and complex nature of Extension teaching , 

controlling the outside influences and measuring results is even more 

difficult for an Extension worker than it is for the classroom teacher .  

The County Agent may b e  working at a dozen different j obs ( that is , 

assisting in the development of farm and home plans , advising farmers 

on economic outlook, training youth through 4-H meetings , making soil 

test recommendations , and so forth) at about the same time . The same 

measure of effectiveness cannot be used on each and all of his different 

j ob respons ibilities . Nor can an overall measure such as increase 

in farm income or even increase in milk produc tion per cow be used 

because additional factors are involved besides the activities of the 

County Agent .  Even though the actual produc t of the C ounty Agent ' s  

effor t  is the perfect measure of his effec tiveness , i t  is difficult 

17 to use directly .  

Characteristics and Traits as a Measure of Teaching Effectiveness 

Characteris tics and traits have probab ly been s tudied more 

than any of the others . Mos t of the identifiab le human traits and 

characteris tics have been studied . While a few of these have shown 

high positive correlation with teaching effec tiveness , this technique 

in general has not been successful. 

Hawsam and Fattu both reviewed the research on predictor 

criteria and teacher success and concluded that such research had 

17rvan Nye , The Relationship of Certain Factors to County Agent 
Success , Research Bulletin 498, Agricultural Experiment S tation ,  
University of Missouri , Columbia , 1952,  p. 6 .  
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failed to subs tantiate links for mos t of the traits and characteris tics 

(such as intelligence,  age , experience , cultural background , socio-

economic background , sex,:marital s tatus , scores on aptitude tes ts ,  

job interes t ,  voice quality , and special apti tudes) s tudied . There 

were sligh t  positive correlations shown between scholarship and 

teaching effectiveness , although no particular course or group of 

courses has been shown to be a consis tent predictor . Professional 

knowledge has proven to be a more successful predictor , particularly 

18 of teaching performance .  

Between 1912 and 1950 many tes ts of intelligence were given to 

teachers and related to one measure or another of teaching success . 

Harsh and Wilder reviewed 55 s tudies appearing between 192 7  and 1952 

in which intelligence tes t  scores were related to effectiveness 

measures . In general,  the results were disappointing . Relatively 

high correlations did appear part of the time (in 16 of the 55 s tudies 

reviewed by Marsh and Wilder , the correlation coefficient exceeded . 30) , 

but these are balanced by ins tances in which no positive relationship 

19 was found in at leas t 15 inves tigations . 

Despite its attractiveness as a hypothesis , the proposition 
that very high cognitive ability is a sine gua non of the good 
teacher has relatively little empirical support . The relevance 
of general intellectual ability to success in teaching (within 

18 Robert L .  Ebel , "Teacher Effectiveness , "  
Educational Research , 4th ed . (Toronto , Ontario : 
1969) ' p .  1424 . 

Encyclopedia of 
The Macmillan Co . , 

19N .  L .  Gage , ed . "The Teacher ' s  Personality and Characteris tics , "  
Handbook of Research on Teaching (Chicago : Rand MaNally and Co . , 1963) , 
p .  5 7 1 .  



the range set by those who enter the profess ion) is small at 
best and is certainly of little value for predictive purposes . 
The role played by different types of abilities (e . g . , divergent 
thinking) and by attitudinal correlates of ability has yet to 
be fully explored . If linked to an adequate conceptualization 
of teaching, these two types of inquiry may lead us closer to 
an unders tanding of how intellectual power concributes to the 
teacher's behavior and effectiveness in the classroom. 20 

20 

Sanford and Trump reported that much of the research on teacher 

effec tiveness indicated that the following four factors were of some 

importance in predicting teaching success : intelligence , scholarship , 

personality ,  and scores earned on profess ional information and subj ect-

matter tes ts . The correlation between these factors and teaching 

21 effe�tiveness in mos t cases has been pos itive but low . 

As discussed previously in this report the firs t s tudies of 

successful Extension Agents by Director H. C .  Ramsower of Ohio and 

others were on the personal characteris tics of agents . 

Characteris tics and methods believed to b e  ass ociated with 

effective county Extension work appear to be less defensible than 

the j udgment of qualified people , because it requires three j udgments . 

Firs t it is necessary to classify agents on their effectiveness , 

second to determine what characteris tics possessed were responsible 

for the high level of performance and third , to determine which agents 

possess such characteris tics . 22 

20 Ibid . , p. 574 .  

21 Charles W .  Sanford and Lloyd J .  Trump , "Teacher Education--
IV Preservice S election, "  Encyclopedia of Educational Research ( rev . ed . 
Toronto, Ontario : The Macmillan Co . , 1950) , p . 139 1 .  

22 Nye , op . cit . , p .  6 . 
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Seemingly , one of the short comings that tends to make this 

research invalid is that many times the same people are used to 

es timate both the characteris tics and the teaching success . 

· Methods . or Procedures Used by Teachers as a Measure of Teaching Success 

According to J ohn Schmid , 

Teaching is a complex activity carried on in a complex environ­
ment--the school . It  is directed by complex organisms--human 
beings . The recipients of the teaching activity are complex 
individuals , s tudents , whose characteris tics are undergoing 
continuous and complex change . If we cons ider teaching as a 
sysxem of actions of an agent , the teacher, intended to bring 
about learning in the s tudents , then teaching effectiveness 
is a generic term relating to the teaching role of the teaching­
learning process . That some teachers are better than others is 
unques tioned; but the identification of those elements in the 
teacher or the teaching activity which either characterize or 
are determinants of this ' betterness ' is obscured by the realities 
of the teaching situation and the semantic problems inherent in 
describing this situation . 23 

Teaching method criteria consist of those aspects of teacher 

and s tudents behavior which are b elieved to b e  worthwhile in their 

own righ t . They are not necessarily directly related to the primary 

obj ectives of education, though their presence or absence in the 

classroom is looked for because it is assumed that they will have an 

effect on pupil gains . Method criteria are mos t often described and 

measured in the classroom in terms of condi tions , climates or typical 

situations involving social interactions of s tudents and teacher . 

Method criteria may b e  ob tained by observations of the teacher behavior 

or the students behavior . 

23 John Schmid , Jr . , "Factor Analyses of the Teaching Complex , "  
Wisconsin S tudies o f  the Measurement and Prediction o f  Teacher Effective­
ness (Madison,  Wisconsin: Dembar Publications , Inc . , 1961) , p .  69 . 



In s tudying both teacher behavior and s tudent behavior as a 

process , i t  has become clear that neither of them should b e  s tudied 

in isolation from the other.  The interaction between them appears 

.to be the main aspect of the whole process of learning . However , it 

is this complexity of the teaching-learning situation which high-

lights the bas ic difficulty in employing process criteria for the 

purpose of evaluating teacher competence . Although , it is also 

pointed out that if certain defensab le and observab le educational 

means are clearly b etter than others , then their effects should b e  

discoverab le in measured educational ends . 24 

Flanders points out that, 
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Allen and others (1966) have developed a preservice training 
p rocedure called ' microteaching ' which involves intensive feed­
back and have analyzed the effects of such a program on the sub­
sequent teaching behavior of three or four generations of college 
s tudents who have completed the S tanford Teacher Intern Program. 
The. procedure involves a simulation of teaching in which an intern 
teaches three to five high school pupils for five minutes while 
a magnetic audio and vidio recording is made . This is followed 
by the analysis of the recording in order to set new goals for 
the next session; this leads to another five minutes of teaching 
with different pupils , followed by more analysis , and so on. 
The pupils in each session as well as the s upervisor complete 
a ques tionnaire which provides an assessment of the intern ' s  
performance .  S tatistically significant relationships b etween 
training assessment measures and subsequent ratings of teaching 
performance during the first year indicate that the intense 
b ehavioral training involving frequent and immediate feedback, 
in combination with at tention to ins tructional theory , does 
affect subsequent teaching performance cons tructively . 

In a s tudy in which 20 preservice teachers were taught the 
Flanders sys tem of interaction analysis and a control group took 
a traditional s tudent teaching seminar , Hough and Amidon (1964) 
found that s tudent teachers in the experimental course were given 
significantly higher ratings by their supervisors , made s ignificantly 

24 Mitzel, op. ci t . ,  p .  483-4 . 



more positive response on a teaching-attitudes tes t , and found 
the course significantly more challenging , interes t ing , and 
professionally meaningful than did s tudents in conventional 
sections . 25 

Judgment of Qualified People as a Measure of Teaching Success 

According to Anastas i ,  obj ective performance records alone 

do not always provide the necessary criterion measures . For many 

j obs , obj ective records are inadequate or nonexis tent . Even when 

obj ective records are readily available , informed j udgment is often 

needed to evaluate the effect of extraneous conditions on performance 

indices . Therefore , i t  is generally desirable to include ratings 

among the criterion measures employed in tes t validation . 

Although personnel ratings are usually ob tained from j ob 

supervisors , in certain j ob situations they may also b e  secured from 

coworkers , subordinates , ins tructors , or other personnel . Many 

companies have merit rating programs as part of their normal adminis-

trative procedures . In other companies , ratings may have to b e  

26 ob tained specially for criterion purposes . 

Cronbach indicates that , 

One can raise the reliability of ratings by combining impres­
sions of several j udges . If the reliability of a rating is about 
. 45 ,  the average of two independent j udges is expected to have a 
reliability of . 60 and the average of five j udges a reliability 
of . 80 .  In the average the bias of one j udge tends to cancel 
the b ias of another , and each adds information the other had 

25 Ned A .  Flanders , 11Teacher Effectiveness , 11 Encyclopedia of 
Educational Research , (4 th ed . ;  London : The Macmillan Co . ,  1969) , 
p .  1430-1 .  

26Anne Anas tai , Principles of Psychological Tes ting (3rd ed . ,  
New York:  The Macmillan Co . ,  1970) , p .  419 . 

23 



no opportunity to observe . Reliability may b e  lowered rather 

24 

than raised , however,  when the additional j udges are only remotely 
acquainted with the subj ect . 27 

Good points out that the rating is a form of classification 

based on somewhat subj ective values . If an instrument is used which 

makes the procedure relatively obj ective , the ins trument mus t have 

been calib rated in terms of human j udgment when i t  was constructed . 

He says that although rating is perhaps the leas t s atisfactory of the 

data-gathering techniques from a scien tific point of view ,  there are 

many practical prob lems for which it is the mos t important of all 

research techniques . The more nearly we get to the heart of the 

human prob lems , the less completely we can meet the demands of those 

who emphasize the formal characteris tics of obj ective s cience . Under 

these circums tances one has to choose between loyalty to formalism 

and the desire to do something of practical worth , even though it 

28 is not entirely above criticism. 

Howsan reviewed s tudies using various kinds of rating scales 

and discussed four kinds used mos t commonly in research : (1) self-

ratings , which have proved of little use becaus e there is a consis tent 

bias toward overrating , ( 2) peer ratings by colleagues , which seem to  

be based on marginal evidence , (3)  s tudent ratings , which seem to b e  

more consis tently and favorably treated in the literature than other 

27Lee J .  Cronbach , Essentials of Psychological Tes ting (2nd ed . ;  
New York: Harper and Row, 1960) , p .  510-11 . 

28 Carter V .  Good , A .  S .  Barr and Douglas E .  S cates , The Method-
ology of Educational Research (New York: Appleton-Century-Crofts , Inc . , 
1941) , p .  410 . 



ratings , and (4) supervisor or administrator ratings . Supervisors ' 

29 ratings seem to be highly biased and subj ective . 

Schick points out that teacher ratings by supervisors have 

always been under attack as far as their validity and reliability 

are concerned . It is clearly recognized that different supervisors 

have different criteria on what cons ti tutes teaching efficiency in 

di fferent situations . But as long as they are employed by their 

local board of education or County Agricultural Extension Committee , 

as long as they represen t particular communities , and as long as 

they judge what is acceptable or not acceptable in teaching , their 

ratings should be given serious consideration . 

If teachers are hired , promoted , evaluated and fired by 

supervisors who made judgments on their teaching efficiency , it is 

of little value to the teachers to know that there exis ts a more 

25 

30 valid criterion that would reveal their superior ability in teaching . 

Although ratings may b e  subject to many j udgmental errors , 

when ob tained under carefully controlled conditions they represent 

a valuable source of criterion data . In a survey of published vali-

dation data from indus trial and governmental organizations , Lawshe 

and Blama found ratings to have been used as the criterion in 68 

31 percent of all inves tigations . 

29 Ebel,  op . cit . , p .  1424 . 

30 S chick, op . cit . , p .  325 . 

31 Anas tas i ,  op. cit . , 3rd ed . ,  p .  419 . 
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Methods of Improving Ratings 

Barr , in his observations on teacher evaluation programs , said , 

Some would like to escape evaluation .  This is not , however ,  
very likely . I t  would seem that teachers have always b een evalu­
ated, they are now evaluated , and they will probab ly continue 
to be evaluated as long as there are teachers . The problem is 
how to bring these evaluations in the open and to improve their 
accuracy . 32 

Selection of raters is the firs t way of improving ratings . 

Raters cannot give valid information unless they know the subj ect 

being rated well . Other things b eing equal , those in immediate 

contact with the one being rated can give b etter information that 

33 those who rely on hearsay . 

Increasing the number of raters can greatly increase the 

reliab ility of the rating . This is particularly true when all raters 

are well-acquainted with the subject . The reliability coefficients 

for j udgment bas ed on general acquaintance are frequently . 40 or 

. SO .  S ingle ratings should never be depended upon . Ratings may b e  

34 made more reliab le by combining the opinions of several j udges . 

Rating s cales are often used to reduce impressions to manage-

ab le form. Rating scale results consist of a lis t of traits or be-

haviors to b e  rated , the j udge indicates the extent to which he feels 

35 each b ehavior is characteris tic of the subjec t .  

32 Barr , op. cit . , 550-51 . 

33 Cronbach , op . cit . ,  p .  510-11 . 

34 Lee J .  Cronbach , Essentials of Psychological Tes ting (New 
York: Harper and Brothers , 1949) , p .  402 . 

35Ibid . , p .  39 7 .  



The rating process can be improved by training the raters . 

Research in industrial and military settings have demonstrated the 

effectiveness of training in increasing the validity of ratings 

27 

and in reducing such j udgment errors as halo effect and leniency error . 

Even a relatively s imple orientation session lasting only an hour 

or two will produce measurable results . A training program should 

( 1) explain the aims and purposes of the ratings , (2) provide informa-

. tion on common j udgment errors such as halo effect , (3) s tress the 

importance of obtaining maximal differentiation by avoiding b o th 

leniency and central tendency errors , (4) clarify and illus trate 

the meaning of the traits to be rated , and ( 5) give supervised 

practice in assignment of ratings . 36 

Cronbach s ays that the choice among rating schemes depends 

upon the purpose of the rating, the qualification of the raters , the 

information they have about the subjects and the likelihood of dis­

tortion--delib erate or unconscious . The short , carefully prepared 

descriptive graphic rating scale is probably bes t  when each subj ect 

is rated by different individuals .  Ranking is advantageous when a 

single j udge gives ratings on the entire group or a representative 

sample of the group . 37 

An analysis of 57 devices for rating teachers published in 

1931 showed a total of 199 different items or traits . These traits 

had a range of frequency of appearance on the 57 scales from 1 to 43 . 

36 Anas tas i ,  op . cit . , p .  421 . 

3 7
cronbach , op . cit . ,  p .  587 . 



This is an indication of the disagreement that exists in regard to 

the traits that should b e  included on a rating scale for j udging 

teacher effectiveness .
38 

The above review of literature sugges ts that the two maj or 

difficulties in preparing a score card for j udging teacher effective-

ness are: (1) determining what traits to include on the scale and 

(2) deciding what weigh t to give each trait included on the s cale . 

At the present time , it does not appear that sufficient research 

information is available to make decis ions with complete confidence . 

An alternative approach would be to list the main tasks or responsi-

b ilities of the County Agent as a reminder to the raters , which they 

might otherwise fail to consider . 

B .  RESEARCH ON EXTENSION TEACHING EFFECTIVENESS 

Mos t of the classification sys tems used for Extension research 

on agent effectiveness have been based on the j udgments of others . 

These ratings have been based on direct observation of agents , pas t 

experience with agents , average salary increase or past performance 

reviews of agen ts . 

These ratings are made by adminis trators , supervisors , sub j ect 

mat ter specialis ts , co-workers and/or local people associated with 

the agent . Such judgments of agents ' effectiveness have b een made 

28 

38c .  W .  Kundsen and S tella S tephens , "An Analysis of Fifty-seven 
Devices for Rating Teachers , "  Peabody Journal of Education , 9 : 15-24 , 
1931 ,  cited by A. S .  Barr , Encyclopedia of' Education,  1950 , p .  1446 . 



with and/or without the aid of some type of rating s cale . 

Nye ' s  s tudy of the relationship of five factors {personality 

characteris tics , vocational interes t ,  attitudes , teaching methods , 

and background training) to success of county Extension agents , in 

Missouri ,  used ten raters--three administrative , two colleagues , and 

five local persons . Two ratings were used . One using a rating b lank 

composed of 27 detailed questions and the other an overall rating of 

the agent ' s  effectiveness . In this he was asked to cons ider factors 

other than those on the b lank . 

29 

The ratings resulted in two scores for each agent . One based 

on the 27  point scale and the other on the overall ratings . In each 

case the agent was given a score of one for a 11poor1 1 , two for 11 fair" , 

and three for " good" , four for "superior" , and five for "excellent" . 

The s cores given by the ten raters were averaged for each agent giving 

two numerical scores for each agen t .  One was based on the 27 point 

rating and the other on the overall rating . The overall rating gave 

a higher intercorrelation than the 27  point rating and therefore was 

adopted as the agents ' effectiveness score . 

Nye found that the factors of highes t predictive value were 

combined in a single device ,  the Missouri County Agent Inventory . 

A multiple correlation of 0 . 80 was found between the inventory s core 

and the ratings of supervisors and farmers . 

Using the county agent inventory score alone , it was found that 

the agent could be correctly placed as mos t successful , intermediate , 

or leas t successful,  in approximately three-fourths of the cases . It 

tells the administrator how much the candidate resemb les the characteris­

tics of the mos t successful one-third of the agents . Of the factors 
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s tudied , personality characteris tics were found mos t  important fol­

lowed by b ackground and training , vocational interest ,  and attitudes . 39 

Sundaraj , in his study of the relationship between selected 

background fac tors and j ob performance ratings of Tennessee County 

Agricultural Extension Agent , used for his sys tem of rating agents 

the total average two-year j ob performance ratings . Line graphs 

with s cales of from 1 to 7 were used by Tennessee Extension Dis trict 

Supervisors in making these ratings . The line was also labeled 

beneath--below average , average , and outstanding . In this sys tem 

the rat ing was based on 55 line items in seven different areas of 

responsibility as follows : (1) planning the county program ,  (2)  

carrying out the annual plan of work , (3) evidence of effective 

educational work, ( 4) working relationship , (5) pub lic relations , 

(6)  office management,  and (7)  professional improvement .  

The five mos t significant and frequently occuring factors 

that were positively associated with the total average j ob performance 

ratings are lis ted b elow in decending order of their importance : 

( 1) average undergraduate grade point earned , (2)  credit hours of 

undergraduate educational course work completed , (3) years of Extension 

work served , ( 4) average graduate grade point earned , and (5)  average 

graduate social s tudy grade point earned . 

Sundaraj concluded that  these five factors out of 16 factors 

tes ted could be accepted as predictors of the total two-year average 

39 Nye ,  op . cit . ,  pp . 8-9 . 



performance ratings of county Extension staff members used in the 

40 s tudy . 

Aiken, s tudy on identification of Procedures Associated with 

the Teaching Effectiveness of New York County Extension Agents , and 

Benn, study on Identification of Attitudes and Values Associated with 

the Teaching Effectiveness of New York County Extension Agents , in 

their doctoral research at Cornell (in 1952) used the S tate Supervi-

sory s taff and the subject matter specialis ts to rate the agents ' 

effectiveness . This sys tem placed approximately 25 percent of the 

agents into four groups . Group " 1" was the mos t effective , group "2" 

was above average , group "3" was below average, and group "4" was 

the leas t effective group . No rating scale was used by the raters . 

The ratings were made on the overall teaching effectiveness of the 

agents . 

Benn and Aiken found that the more effective agents were more 

likely to use recommended educational practices , believed in greater 

participation by farm families in planning and executing the county 

Extension program, favored more cooperation among Extension workers 

in a county and with other agencies , were more interes ted in knowing 

more about principles of program building , enj oyed better vocational 
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41 
adjus tment , and had more advanced college training since graduation . 

40 Srinivasulu Madras Sundaraj , "A S tudy of Relationships Between 
Selected Factors and Job Performance Ratings of Tennessee County 
Agricultural Extension Agents" (unpublished Mas ter ' s  thesis , University 
of Tennessee , 1962) . 

41 
Aiken, op . cit . ;  Benn , op . cit .  
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Curry , in his s tudy , compared five more effective agents with 

five less effective agents , using subj ect matter specialis t ratings 

of agents for his research on the ways county Extension agents perform 

their role , at Michigan S tate in 1951 .  The Agents were placed in 

four groups as follows : "A" (Superior) unusual accomplishment ,  

"B" (Good) satis factory or somewhat better than average , "C" (Fair) 

program could definitely be improved , "D" (Poor) progress not at all 

satisfactory . 

Among the characteris tics found to differentiate the f ive 

more effective and the five less effective agents were , the former 

received more reques ts for information , made more attempts to reach 

rural families personally , paid much atten tion to developing partici-

pation in program planning, in local leadership and organization , 

had c loser working relationship with their own s taff members and 

with other agency representatives , had more confidence in their 

abili�ies , were better salesmen of information and ideas and followed 

up on their recommendations to rural families and thereby developed 

42 the families ' confidence in the agent . 

Mus tafa,  in his s tudy of factors associated with effectiveness 

of county Extension agents at Kansas S tate , used a panel of Extension 

administrators and supervisors to group the agents into three more-or-

less equal groups--top third,  med-third , and bottom third . The 

criteria for rating j ob performance included : ( 1) understanding of 

42 Donald Glenn Curry , "A Comparative S tudy of the Way in Which 
Selected County Agricultural Agents Perform Their Role" (unpublished 
Mas ter ' s  thesis , Michigan State College , 1951) , pp .  24-9 . 
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j ob-self-improvement ;  ( 2) developing, carrying out , and reporting 

county programs; ( 3) office management ;  (4) leadership development ; 

(5) personal appearance;  (6)  professional competence; and ( 7 )  com-

munications ability . 

The coefficients of associations between the various background 

characteristics and effectiveness of agents in this s tudy were : 

1 .  There was a perfect positive association between the 
effectiveness of agents and : 

(a) M . S .  degree or agents desire toward an advanced degree . 

(b) Thirteen hours or more Education courses . 

2 . There was a high pos itive association b etween the effec­
tiveness of agents and : 

(a) Previous j ob experience in teaching Vocatiopal Agri­
culture , Extension Service and sales work . 

(b) Agricultural Education ,  Vocational Education , and 
Extension Education maj ors . 

( c) Previous j ob experience in the U . S .  Army and National 
Guard . 

(d) 4 . 1  hours or more (more than one) Sociology courses . 

(e) Education courses (one and more) . 

(f) More than two (3-4) Speech and Journalism courses . 

3 .  There was a very low negative association between the 
effectiveness of agents and tenure on the j ob . 43 

Mat thews in Texas compared the ratings of county extension 
agents which are regularly made in Texas by three or more persons , 
with information on file in the college office . 

43 Nej det Mus tafa, "An Analysis of Factors Associated With the 
Effectiveness of County Extension Agents in the S tate of Kansas" 
(unpublished Mas ter ' s  thesis , Kansas S tate Univers ity , 1965) , pp . 7-8 . 



A low relationship was found between ratings and quality of 
college record,  classroom teaching experiences , graduate courses 
completed , the method of induction into the Extension Service , 
and other agricultural experience .  

A fairly high positive relationship was found between the 
ratings and tenure in Extension and general psychology courses 
taken . 44 

In a s tudy by S tone and others at Michigan S tate College , 
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the country agricultural agents of Michigan were classified 
into two groups , by a panel of experienced extension administra­
tors familiar with the work of all the agents . The panel was 
asked to seiect for Group 1 only those agents throughout the 
s tate who ,  in their opinion , were the mos � outs tanding . Approxi­
mately one-quarter of the county agents were classified as ' Group 
1 agents ' as a result .  For the purposes of this s tudy , all others 
were then considered as ' Group 2 agents ' • 

• • • In comparing the work of Group 1 and Group 2 agents , the 
detailed s tatis tical reports submitted monthly to the s tate 
extension office at Michigan S tate College were used as a primary 
source of data.  Information for the years of  1950 and 1951 was 
compiled from that source . 

• • • The following seem to be the mos t important  facts b rought 
out by the s tudy: It is evident from the results that Group 1 
agents contacted more people in an average month ' s  time than 
Group 2 agents did . 

Group 1 agents managed both their of fice time and time spent 
in the field in such a way that they could contac t ,  individually , 
roughly two times as many people. 

They wrote many more news s tories and circular letters , and 
more radio broadcasts--thus contacting more people through these 
s tandard methods of communication than those in Group 2 .  

Group 1 agents held more method demonstrations , and contacted 
more people in that way . (But while they attended a few more 
meetings of other kinds , public attendance at meetings partici­
pated in by Group 2 agents was slightly greater . )  

44tucinda Crile , "Findings From S tudies Completed--Adminis tra­
tive Organization and Management , "  Review of Extension Research 
(January to December 1953) , p .  4 .  
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The mos t s triking difference between the groups was the greater 
number of people who sought advice from the agents recognized 
as being outstandingly successful extension teachers . By their 
work, that group had created in people ' s  minds a desire to s eek 
the counsel and help of their county agricultural agent . 45 

C .  RESEARCH INVOLVING SUBJECT-MATTER TESTS 

Anastas i s tates that , 

Some occupational achievement tes ts are concerned , not with 
j ob skills , but with technical information . Writ ten tes ts suit­
able for either group or individual adminis tration have been 
developed for this purpose .  The extensive tes ting program con­
ducted by both federal and state civil service agencies rely 
heavily on this type of test . Examples of commercially available 
writ ten trade tests are provided by the series of Purdue Personnel 
Tes ts . These tes ts include , among others , trade information 
tes ts for such occupations as carpentry , welding , sheet metal 
work, and engine lathe operation • 

• The Purdue Trade Information Test in Engine Lathe Operation 
was administered to 60 men, including 30 j ourneymen machinists 
and 30 vocational high school graduates with at leas t one year 
of machine shop ins truction . It is apparent that the tes t dif­
ferentiated sharply between the two groups . All examinees scoring 
above 68 were j ourneymen , as were 93 percent of those s coring 
b etween 63 and 68 .  In contras t ,  only 50 percent of the scores 
between 53 and 62 and only 18 percent of the scores b elow 52 
were obtained by j ourneymen . 46 

In a s tudy of the relationships of certain competencies to 

success in teaching vocational agriculture ,  teacher success was 

determined from ratings given to the vocational agriculture teachers 

by the s tate supervisors of vocational agriculture , principals , five 

pup ils , and five farmers . 

45 J .  T .  S tone and others . Progress Report . Summary of the 
research s tudy "The Differential Characteris tics of More Successful 
Versus Less Successful Informal Extension Teachers" (Eas t  Lansing :  
Michigan S tate College , 1952) , pp . 3 ,  4 ,  12 , 13 . 

46 Anastas i ,  op . cit . , 3rd ed . ,  1970 , pp . 426-7 . 
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Torrence found no s tatis tically significant correlation b etween 

teacher effectiveness as he measured it and the vocat ional agriculture 

teacher ' s  knowledge of technical agriculture , agricultural manipula-

tive skills , knowledge of profess ional education or a combination 

of these . 47 

Anas tas i  sugges ts that , 

Cons iderab le research has been done on the use of t es ts in 
the -s election of prospective teachers at the elementary and 
high school levels for the prediction of performance in teacher 
training courses , the mos t valuable indicators have proved to 
be previous academic grades , general intelligence tests , and 
academic achievement tes ts .  • . • Examinations are availab le 
in many fields , including elementary school education , early 
childhood education , English language and literature , s ocial 
education, industrial arts , physical education ,  bus iness educa­
tion, home economics and music education . All i tems in both 
common and optional examinations emphas ize unders tanding of 
and application of knowledge rather than memory for factual 
details • • • •  

When f irs t introduced , the national teacher examinations 
aroused considerab le controversy . With continued us e ,  they 
have gained wide accep tance . I t  is recognized , of course , that 
the tes ts were des igned to assess only knowledge . Teacher effec­
tiveness depends also upon attitudes , motivation , emotional 
adjus tmen t ,  specific experience in teachinfA 

and o ther factors 
that the tes t  does no t at temp t to measure . 

Hamp ton found that teachers were generally rated h ighes t in 

cooperation and loyalty , courtesy and friendliness ,  and lowes t in 

knowledge of subj ect matter ,  general culture , resourcefulness , and 

speech . Resourcefulness and knowledge of subj ect mat ter s eem to be 

the qualities mos t frequently sought by lower superintendents . 49 

47A .  P .  T orrence ,  "A S tudy of the Relationships of Certain 
Competencies to Success in Teaching Vocational Agriculture , "  Journal 
of Experimental Education , XXV, September , 1956 , p .  31 . 

48 Anas tas i ,  op . ci t . , 2nd ed . ,  pp . 480-2 . 

49Nellie D .  Hampton ,  "An Analysis of Supervisory Ratings of 



Peronto in dus cussing his finding from the Wisconsin s tudies 

concerning the abi li ties and pat terns of behavior of good and poor 

teachers s ays : 

The good teacher is defined here as the t eacher who is rated 
as good by supervisors , adminis trators , or teacher educators , 
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or whose s tudents appear to show substantial gains in the measured 
products of education as measured by the paper and pencil t es ts 
emp loy ed . The poor teacher is one who on the bas is of either 
of these criteria is ranked in some bot tom fract ion of the group 
s tudied • 

• • • Of ' the characteris tics believed to di f ferentiate good and 
poor teachers , only knowledge of subj ect mat ter and pupils and 
profess ional knowledge appear to be definitely es tab lished as 
discriminating b e oween good and poor teachers . Interes t and 
p roficiency in t eacher-pupil relationships appears to b e  related 
to the pers onal growth of pupils but unrelat ed to academdc achieve­
ment . Good teachers s eem to pos sess some minimal degree of physical 
and emotional energy , emotional s tab ility , dominance ,  and f lexib ility . 
• • • The evidence in these s tudies of good and poor teachers on 
pro fess ional motivation is too limited to warrant drawing conclu­
sions . SO 

D .  STUDIES ON INTERESTS AND ATTITUDES 

· cronbach sugges ts that , 

Only a few s tudies have examined whether the usual interes t 
s cores predict j ob performance . The mos t adequate s tudies are 

� S trong ' s  investigation of insurance agents . The S trong scores 
, · predi ct ei ther ratings or records of bus ines s produced , with 

correlations of about . 40 .  Men with A scores in s ales interes t 
wrote , on the average , $169 , 000 per year of new policies , whereas 
C men averaged only $62 , 000 . A few C men , however , were unmis tak­
ab ly success ful.  

Elemen tary Teachers Graduate From Iowa S tate Teachers College , "  Journal 
of Experimental Education ,  XX, Decemb e r ,  195 1 , pp . 179- 216 . 

50Archie L .  Peronto , "The Abilities and Pat terns of Behaviors of 
Good and Poor Teachers., 1 1  Wis consin S tudies of the Measurement and Pre­
diction of Teacher Effectiveness (Madison , Wisconsin : Demar Pub lications , 
Inc . , 1961) , pp . 9 7- 8 .  
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• • • A high interes t s core should b e  interpreted as indicating 
that if a person survives training and enters the occupation , 
he is likely to enj oy his work . Though interes ts imply motiva­
tion t their influence on success is rather small . The Frederiksen­
Melville s tudy explains this in part . They found that grades 
of ' compuls ive ' s tudents depend only on ab ilities , such s tudents 
make an effort whether interested or not , and their interes ts 
have no predic tive value . Among noncompulsive s tudents , however 
interes ts predict achievement with validity . 36- . 55 .  tVhile it 
is dangerous to generalize from this one s tudy , it s eems reasonable 
to conclude that a person with interes t and ab ilities suitab le 
for an occupation can and will do well in it , a p erson with suit­
able abilities but unsuitab le interes t can do well b ut may not ,  
and a person with suitab le interes t and low aptitude will do 
badly . 51 

Attitudes as maj or pers onality factors guide and channel 

percep tion and learning . 

Experimental results demons trate the principle clearly . In 
an interes ting experiment , Levine and Murphy found that of two 
groups equal in learning ab ility as t es ted on neutral material , 
the group with s trongly anti-Soviet atti tudes learned more rapidly 
and rememb ered better a passage ' excitedly anti-Communis t '  than 
one more ' moderately pro-Communis t . ' The other , pro-Commun is t ,  
group learned more rapidly and remembered better the pro-Communis t 
selection . No t a few experiments are reported in the psychological 
j ournals showing s imilar selective perception and learning related 
to attitudes , needs , and frames of reference . 5 2  

Cronb ach s t ates that , 

Much attention has been given to determining how attitudes 
can be changed . One s eries of s tudies inves tigated the influence 
of motion pictures upon atti tudes of youth . A typ ical finding 
was that af ter s eeing a motion picture ' S treet of Chance '  s tudents 
ranked gamb ling a more s erious crime . The effect of seeing ' Birth 
of a Nation ' on atti tudes toward the negro was als o marked . Other 
s tudies of attitudes have proved defini tely that appropriate 
educational procedures produce marked shifts . 53 

51 Cronbach , op . ci t . , 2nd ed . ,  pp . 425 , 427 . 
5� . H .  Remmers and N .  L .  Gage , Educational Measurement and 

and Evaluation ( Rev . ed . ; New York : Harper and Brothers , 19 55) , p .  377 . 
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Clegg sugges ted that there is a definite relationship b etween 

opportunity for well planned subj ect m � ter training and changes in 

behavior and attitudes . 

An Extension worker has to know something . Knowledge does 
not relate j us t  to techniques and methods , sugges ts that agents , 
specialis t ,  supervisors , and adminis trators need to provide 
opportunities for the intellectual growth of the people for whom 
they are respons ible .  Findings from the s tudy of county Extension 
adminis trators sugges t that learning opportuni ties need to b e  
long range and well planned . Apparently , ' fire call ' prob lem 
solving and ' shot gun ' training do not provide the b es t  bas es 
for s t imulating changes in behavior and attitudes . 54 

Determining At titudes and Interests 

Remmers and Gage sugges t that , 

Att i tudes can be evaluated as educational outcomes or , when 
considered as interes ts , as related to vocational and educational 
choices . For the former purpos e ,  the two main approaches are 
( 1) s ingle ques tions and (2) s cales and ques tionnaires . S ingle 
ques tions need to be carefully worded ; their validity can take 
a variety of forms . S cales can be made by Thurs tone ' s  equal­
appearing intervals method or in the form of s traigh tforward 
summa ted ques tionnaires . Gut tman ' s  scale analysis provides a 
way of es timating the degree to which adding weighted responses 
to a series of questions is j ustified by the uni-dimensionality , 
or homogenei ty , of the attitudes measured . Al though much dis­
puted , the results of attitude measurement techniques can have 
significant meaning when properly interp reted . Disguised tech­
niques furnish da ta that are free of some of the limitations 
of the older approaches . Pub lished attitude s cales have been 
less used than those designed for special situations and purposes . 

As educational-vocational interes ts , a t ti·tudes are mos t often 
appraised by means of interes t inventories , although obs ervational 
procedures and informa tion tes ts have also been used . The S tudy 
of Values , the Kuder Preference Record , and S t rong ' s  Vocational 
Interes t Blanks have used dif ferent approaches and formats . 
These devices , and many not so well unders tood , have in one 

54Denzil 0 .  Clegg , "Work as a Mo tivator , "  Journal of Cooperative 
Extension , Vol . I, No . 3 (Madison, Wis consin: Extension Journal , Inc . , 
Fall 1963) , p .  146 . 



sense the same meaning : the sys tematic , quanti tative recording 
of one ' s  values , or likes and dis likes , for various goals and 
activi ties . Like mos t such inventories , these can b e  ' faked ' ; 
accordingly , scores on them have s traightforward s ignificance 
only when individuals respond frankly . 55 

Rank Order and Paired Comparison Methods 

Benn says that , 

The rank order and paired comparison methods are s imilar in 
that s tatements , persons , or obj ects are compared on the bas is 
of relative favor or approval . In the f irs t case the items are 
ranked f rom the mos t approved to the leas t approved ; in the 
s econd a series of j udgments is made as �o the relative approval 
on the basis of a comparison of items two at a time . Either 
results in a measure of the relative importance of the items 
b eing considered . 56 

55 H .  H .  Remmers and N .  L .  Gage , op . ci t . , p .  381 .  
56 Harold William Benn , " Identificat ion of Attitudes and Values 
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Associated with the Teaching Effect iveness of New York County Extension 
Agents" (unpub lished Doc toral dissertation , Cornell Univers ity , I thaca , 
New York , 1952) , p .  62 . 



CHAPTER III 

METHODS AND PROCEDURES 

The purpos e of this chap ter is to s e t  forth the design of the 

s tudy and methods used in conducting the s tudy . A description is _.. 

given of the kinds of dat a ,  methods of collecting data , effective-

ness rating sys tem us ed , cons truc�ion of subj ect-mat ter tes t ,  measuring 

of interes t and attitudes and treatment of the data . 

Kinds and Sources · of Data 

The data needed for this s tudy included those related to the 

dependent variab le ( teaching effec tiveness and dairy subj ect m at ter 

knowledge of agents) and the independent variables (undergraduat e  

grade point average , hours of undergraduate credits i n  dairying , number 

of hours of graduate credit in dairying , man-days dairy specialis t 

spent in the county , number of men Extension agents ass igned to the 

county , number of years of experience in Ext ens ion , number of years 

of experience in present pos ition , percent of farm income received 

from dairying in county where assigned , number of dairy farmers in 

the county , number of Grade A d airies in county , total dollar income 

from dairying in county , number of man-days devo ted by the agent to 

the dairy educational program, numb er of contacts made by the agent 

with dairy clien tele , number of contacts per man-day expended in 

the dairy program ,  amount of time agent spent in office and out- of­

office , and interes ts and at titudes of agents toward dairying) . 

41 
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Data were ob tained from (1) Tenness ee Extension Management 

Information Sys tem (TEMIS ) , (2)  Extension education files , (3) Exten-

s ion personnel files , (4) Dairy Extension records , (5) supervisors , 

.admini� trators , and dairy subj ect matter specialis ts , (6) college 

transcrip t s ,  and ( 7) county Extension workers . Mos t of the data 

used in this s tudy were in numerical form . 

Collection of Data 

The time (man-days) expended on the dairy educational p rogram 

by the county agen t ,  the number of contacts made by the county agent ) 
wi th dairy clientele and the number of man-days dairy specialis ts 

spent in the county were taken from the Tennessee Extension Management 

Information Sys t em (TEMIS) by selection of the appropriate county 

task , s tate subj ects , and s tate purpose codes . 

Data on the percent of farm income in the county received 

from dairying and the numb er of dairy farmers were taken from the 

Tennessee Extension dairy specialis t records . The number of years 

of experience was ob tained from the pers onnel file . The number of 

hours of undergradua te and graduate credit comp leted in dairying 

and undergraduate grade point average were taken from college trans cripts . 

Choosing a Classification Sys tem 

In theory , learner achievement seems to be the perfect measure 

of teaching effectiveness . This appears to be true b ecause one of 

the primary obj ectives of teaching is to effect a change in the 

at titudes , knowledge, and skills of the learner . This cri terion is 

critici zed because it is difficult to measure change in the various 
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aspects of the learner ' s  achievement . Measurement is frequently 

confined to gains in knowledge . Ano ther cri ticism of learner ach ieve­

ment is that it is extremely hard to control all o ther influences 

and measure only those influenced by the teacher . 

The informal , complex ,  and voluntary nature of Extension 

teaching makes the us e of learner achievement as a cri terion measure 

even less practical than for a class room s i tuation . Therefore , this 

method of measuring teacher success was rej ected for this s tudy . 

Nex t ,  consideration was given to methods and procedures used 

by the teacher .  This method has gained some support in recent years 

for classroom teachers . The development of micro-t eaching , inter­

action analys is and o ther techniques has made this a dis tinct possi­

b ility for the classroom teaching situation . Again the nature of 

Extension teaching ( that is , wide variations in age , different fre­

quencies of attending group meetings , different teaching methods , 

variations in the interes t of pupils , and s o  forth) make this method 

invalid as a criterion meas ure . However , the newer techniques ( that 

is , micro- teaching , interac tion analys is , and so forth) may have 

definite utility for future in-service training of Extens ion pers onnel . 

A third poss ibility cons idered was characteris tics and/or 

traits of the teacher .  In this s tudy , the s ection or review of 

selected related literature has shown that much research has been 

done in an attempt to apply these criteria to teaching effect iveness . 

In general , this technique has not been succes s ful , even though , 

some high correlations with certain characteris tics have b een reported . 



The characteris tics and/or traits technique requires three 

judgments as follows : ( 1) classification of agents based on their 

relative effectiveness , (2) determination of agent characteristics 

deemed responsible for high performance ,  and (3) identification of 

agents possessing the desirable characteris tics . 

Finally , another technique , j udgment of qualified people , 

44 

was considered and selected as the bes t  method to use for classifying 

Extension agents on their teaching effectiveness in the present s tudy . 

This technique had a number of weaknesses as pointed out in the 

literature review . However, it appears , based on the review of 

literature , to be the mos t defensible of the methods presently avail­

able £or measuring Extension agent teaching effectiveness . 

As pointed out in the literature review, the more nearly we 

get to the heart of the human problems , the less completely we can 

meet the demands of those who emphasize the formal characteristics 

of objective science.  Under these circums tances one has to choose 

between loyalty to formalism and the desire to do something of 

practical worth even though it is not entirely above criticism. 

After selecting the basic technique to use in measuring the 

teaching success of agents , the next cons ideration was how to make 

i t  as valid and reliable as possible. As s tated in the review of 

literature , there are some very definite steps that can b e  taken 

which will greatly improve ratings of teaching effectiveness . 

The firs t decision was the selection of qualified j udges to 

rate the agents on the effectiveness of their teaching . The district 

and associate supervisors and the dairy subj ect matter specialis ts 



were selected , because it was felt that they mos t nearly met the 

necessary requirements . The requirements were : (1)  to b e  qualified 

to j udge an effective dairy program, (2)  to have had an opportunity 

to observe the agents j udged in a variety of teaching situations , 

and (3) to be familiar with as large a number as possible of the 

agents to be j udged . 

The dis trict and associate supervisors visit the counties 

often and evaluate the agents ' programs at regular intervals . The 

dairy specialis ts assist agents with the planning and implementation 

of their dairy program, often appearing on programs with the agents • 
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.. Research has shown that several independent ratings by people 

who are familiar with the agent program makes a more valid and reliable 

rating . Each agent in this s tudy was rated by at leas t five different 

raters . 

The second decision was to determine what procedure the raters 

should follow in making the ratings . The importan t  question in this 

was whether to use a score card ( composed of specific items to b e  

rated) which many researchers prefer or t o  use an over-all rating 

(with only a lis t of the main responsibilities of agents in conducting 

an effective dairy program and personality traits thought to b e  

important t o  be used a s  a general reminder o r  guide) . The over-all 

method was considered appropriate for the following reasons : ( 1) the 

score card is no guarantee of an obj ective rating because the j udgment 

on the individual items may still be relatively subj ective , ( 2) the 

over-all rating of effectiveness is usually us ed as a basis for 

promotion ,  transfers , and salary adj ustments , even though an annual 
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performance review is usually conducted with each agent , ( 3) sufficient 

res earch information is not available at the present t ime to s elect 

and ass ign weights to each of the important factors in Extension 

teaching effectiveness , and (4) the score card migh t have taken more 

time , for the raters who had to judge a fairly large numb er of agents , 

than was availab le for this purpose .  

The wri ter felt that a lis t o f  maj or respons ibilities would 

give some guidance to the raters , yet give the necessary flexib ility 

the qualified j udges needed to make a valid and reliable rating of 

agent effectiveness in their conduct of county Extension dairy programs . 

The s core card method was cons idered appropriate b ecaus e i t  

seems to be favored by mos t wri ters on this subj ect . Especially , 

where more than one rater was used and where not all subj ects were 

rated by each rater as was the case in this s tudy . I t  was felt 

that it would probab ly give a higher correlation b etween raters , 

because it would require the raters to cons ider the s ame respons i­

b ilities and personality traits in judging the effect iveness of each 

agent . 

Because a valid and re liable rating of agent effectiveness was 

so important to this s tudy , it was decided to have the j udges rate 

each agent ' s  effectiveness by two methods . Agents were rated on 

their effectiveness in conducting the coun ty Extension dairy program 

by the score card rating method and the overall rating method . 

Rating Procedures 

All raters were brought together for ins tructions on rat ing 



procedures . This was done to insure an adequate unders tanding of the 

rating procedure and more uniformity of procedur e .  An explanation 

was given of the nature and purpose of the s tudy . Assurance was 

given the raters that their ratings would be kept confidential and 

would in no way help or hinder the individual agent . The raters 

were asked not to rate an agent unless they had sufficient contac t 

with him to make a comparison with other agents . Brief ins tructions 

· were given on rating procedures , pitfalls to wat ch for in making 

ratings , and explanation of the rating s cal e .  

S core card rating method . In an attemp t to secure the maximum 

uniformity in rating , all raters used the same rating scal e .  The 

score crad was composed of 40 detailed ques tions under eight b road 

areas of agent respons ib ilities and personality trai ts--s even areas 

( composed of 3 1 ques tions) dealing with agents ' res pons ib ilities as 

follows : ( 1) planning the county dairy program ,  ( 2) carrying out 

the annual plan of work , (3)  evidence of effective educat ional work 

4 7  

i n  dairying , ( 4) working relationships , ( 5 )  public relations , (6) office 

management , and ( 7 )  profess ional improvement . And one area (composed 

of nine ques tions) dealing with the personal ch aracteris tics of the 

agent . A four point s cale was used to s core each of the fairly 

detailed ques tions . A copy of the rating scale is included in Appendix B .  

Over-all rating method . The over-all rating procedures us ed 
57 . 58 in this s tudy were s imilar to the one used by Benn and A1ken . 

5 7  Benn , op . cit . , p .  99-10 1 . 
58charles Roy Aiken , " Identification of Pro cedures Associated 



The firs t s tep in the rating procedure was the preparation of a lis t 

of the agents to b e  rated . The names were lis ted in alphabetical 
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order b y  dis tricts . Included on the lis t  was a rater ' s  identification 

number at the top center of the page . Following this was the lis t 

of agents including an agent identification numb er (at the left of 

the page) ,  the agent ' s  name ( las t name firs t) , and the name of the 

county or counties to which he was ass igned . 

Five sheets of p aper with blanks for ins erting the agents ' 

names were prepared and numbered 1 ,  2 ,  3 ,  4 ,  and 5 ( for the names 

of agents no t rated) at the top left hand corner . Thes e  were p laced 

in large envelopes with a copy of the above lis t of agents . Enough 

kits of these were parpared to provide one for each rater . 

The raters were then ins tructed to writ e  the names of approxi-

mately 25 percent of the names of agents rated on each of the sheets 

numb ered 1 ,  2 ,  3, and 4 .  

Sheet "1" was for the most effective agents , sheet "2" for 

those above average , sheet "3" for those somewhat b elow average , 

and sheet "4" for the leas t effective agents . The names of agents 

they did not feel confident in rating were placed on the fifth sheet . 

I t  was explained that the agents rated at the top or bottom did not 

mean good or poor agents , but that those were only relative measures 

of agent effectiveness in the dairy area .  The raters were then asked 

to rank the agents wi thin each of the four groups . 

with the Teaching Effectiveness of N . Y . "  (unpub lished Doctoral diss erta­
tion , Cornell Univers ity , I thaca , New York , 1952) , pp . 84-5 . 
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The final effectiveness s core for each Extens ion agent was 

an average of all the ratings he received from all j udges on the s core 

card rating method . Using the compos ite rating ( an average of all 

judges effectiveness rating for each agent) the 42 agents participating 

in this s tudy were ranked in order of effectiveness from 1 to 42 on 

each of the two rating me thods . The correlation coeffi cient between 

the ranking of agents on the two rating methods was then computed 
59 using - the Kendall Rank Order Correlating Coefficient technique . 

The following formula was used in computing the correlat ion coefficient . 

s 711 7 11 r = 7<����� - -
1 / 2  N (N-1) - 1 / 2  X 42 x 41 - 861 

r = . 83 

S = The value of S is determined by s t arting with the firs t 

number on the left and counting the numb er of ranks to its right which 

are larger . Then sub t ract from this the number of ranks to its right 

which are larger . 

N = The numb er of respondents or subj ects . 

The relatively high correlation ( r  = . 83) between the two 

rating methods indicates that there was a high degree of agreement 

between the judges on the two effectiveness rating methods . Which 

means that one method of rating agents ' effectiveness in this parti-

cular case was prob ab ly about as good as the other method . 

59s idney S iege l ,  Non Parametric S tatis tics for the Behavioral 
Sciences (New York :  McGraw-Hill Book Co . ,  Inc . , 19 56 ) , pp . 213-17 . 
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The score card method of rating agent ' s  effectiveness in 

conducting a county Extension dairy program was chosen as the official 

performance rating for this s tudy for the following reasons : ( 1) This 

method was favored by mos t  writers surveyed on this subj ect . Especially , 

where more than one rater was used and where not all sub j ects were 

rated by each rater as was the case in this s tudy . The score card 

is prob ab ly a more obj ective rating method than the over-all rating 

method because it required each rater to consider the s ame responsi-

bilities and personality traits in judging the effectiveness of each 

agen t ,  (3) the nature of scores ob tained from the score card rating 

method may provide more flexibility in their use than the rankings 

obtained from the over-all rating method , and (4) more nearly quantita-

tive . 

The correlation of each j udge ' s  score with the average of all 

other j udges ' s cores was computed as a further check on the validity 

of the effectiveness rating method used in this s tudy . But before 

the comparisons were made among judges , s tandard scores were computed 

from the raw scores assigned each respondent by the supervisors , 

associate supervisors and each dairy specialist involved in the ratings . 

This was done to make the comparisons among j udges ' s cores more 

60 
meaningful . 

S tandard Score = 
(X - X) 

s 
(10) + 50 

60N .  W .  Downie and R .  W .  Heath , Basic S tatistical Methods 
( 2nd ed . ;  New York : Harper and Row , 1965) , p .  64 . 



Using the s tandard s cores , a correlation was computed between 

each j udge ' s  scores and the average s cores for all other j udges using 

the Pearson Product - Moment Correlation. 61 

Following are the correlations of each j udge ' s  scores with an 

average of all other j udges ' scores . 

Judge Number 1 (Supervisors) (N = 42) r = . 77 

Judge Number 2 (Associate Supervisors) (N = 42) r = . 74 

Judge Number 3 (Dairy Specialist) (N = 42) r = . 80 

Judge Number 4 (Dairy Specialis t) (N = 36) r = . 66 

Judge Number 5 (Dairy Specialis t) (N = 42) r = . 71 

Judge Number 6 (Dairy Specialis t) (N = 22) r = . 71 

Judge Number 7 (Dairy Specialist)  (N  = 19) r = . 61 

The s cores of each of the seven j udges had a positive correla­

tion (ranging from . 61 to . 80) with the average of the scores of all 

other raters . This is an indication that there was a high degree of 

agreement among the different j udges . It  provides further evidence 

of the validity of the rating procedure used in this s tudy . 

Cons truction of Dairy Subj ect Matter Tes t  

A multiple-choice tes t containing 145 questions covering what 

the commit tee (a reading commit tee was formed to ass is t  in making 

51 

decisions on test items . In addition to this researcher , the committee 

61Ibid . ,  p .  85 . 



was composed of : Dr . Tom Miles , Professor and Head of Dairying,  

College of  Agriculture; Dr . William M. Miller, Ass ociate Professor 
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of Dairying, Agricultural Extension Service ; Dr . Cecil E .  Carter , Jr . , 

Associate Professor of Extension Education; Mr . John B .  Brower 

Associate District Supervisor and former Dairy Specialis t ,  Agricul­

tural Extension Service; Dr . Dave Craig,  Assis tant Professor of  

: Agriculture Education, College of Agriculture; and Dr . Ralph Hamilton , 

Professor and Head of Agricultural Communications) felt to b e  an 

adequate s ample of the important phases of dairying and related 

subj ects necessary to cover the content and assess the obj ectives 

of the tes t  was cons tructed. A copy of the tes t instrument is included 

in Appendix B .  This tes t was constructed in close cooperation with 

Extension Dairy Subj ect Matter Specialis ts , other subj ect matter 

specialists closely associated with dairying , and the dairy teaching 

s taff in the College of Agriculture . Approximately 20 percent more 

ques tions than planned for the final ins trument were cons tructed . 

One basis upon which the adequacy of the tes t ( from the stand­

point of subj ect matter coverage) was judged was the sub j ec t  matter 

presented at one week of intensified (included night s ess ions and 

assignments) dairy in-service training in the spring of 1970 . This 

in-service training was planned and the content covered was s elected 

by a committee including members of the Extension dairy department ,  

Extension education department , Extension communications department , 

and members of agricultural economics , and agricultural engineering 

departments . Also , it was based partly on the results of a practice 

check- list survey completed by the county Extension workers with ten 



dairy farmers in each of the 42 counties (see Griffin s tudy) . I t  

was .the feeling o f  this group a t  the time that they were providing 

an adequate coverage of the agents ' dairy subj ect mat ter needs for 

conducting an effective county dairy program . Each agent completed 

a plan of work for a dairy program in his county as a part o f  the 

training . 

53  

Each specialis t involved in the intensified dairy in-service 

training program with the agents was asked to prepare sufficient 

multiple-ch oice tes t ques tions to adequately assess the agents ' 

competency in the area they presented at the dairy in-service training 

in the spring of 1970 . A copy of the letters of reques t and ins truc­

tions to the specialists are in Appendix A.  Other questions were 

prepared by the overall reading committee and others . 

The primary obj ective of the tes t  was to measure the subject 

mat ter competency (factual knowledge , understanding of dairy informa­

tion, application of principles , and interpretation of data) of county 

Extension agents needed to collect , analyze , and interpret the dairy 

situation in the county and based on this , to develop and implement 

an effective Extension dairy educational program with the dairy 

clientele in the county . 

The tes t developing committee , tes t reading committee, and 

others were asked to evaluate the following : 

1 .  Quality o f  individual tes t items (determine if items were 

well constructed) . 

areas . 

2 .  Complete coverage and balance coverage o f  subject matter 



3 .  Determine if tes t i tems were necessary and sufficient to 

assess the obj ective . 
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After the ini tial test items were completed , they were reviewed 

by the test developing committee , test reading commi ttee , and other 

competent critics such as teaching staff of The University of Tennessee 

College of Agriculture . These reviews led to elimination - revis ion , 

and additions to the ques tions . 

This tes t was then reprinted and given to 26 Tennessee County 

Agricultural Extension Agents (representing all five Extension dis tricts ) , 

not included in the s tudy . Each was asked , after he completed the 

test ,  for sugges tions which might aid in improving the tes t  items . 

A record was kept on the time taken by agents to complete the test . 

This information provided a guide to setting time limits on the official 

tes t group . 

The basic item · analysis was made by tabulation of the responses 

that were made to each item on the test . Tabulation was made as 

follows : 

1 .  Number getting each item right 

2 .  Number choosing each of the wrong options 

3 .  Number omitting the item .  

This tabulation provided information on the difficulty of 

each item, the discrimination of each item and on the usefulness of 

each option ( the extent to which the wrong answers were fairly equally 

dis tributed among the wrong options) . The informat ion gained from the 

tryout led to further improvement in the tes t .  



After a final review of the test by the reading committee , 

and memb ers of the development committee , it was reprinted in mimeo­

graph form in sufficient numbers to use with each respondent in this 

s tudy . Also an appropriate answer sheet was prepared . A copy of the 

answer sheet is included in Appendix B .  A correction was made for 

guessing . The common correction formula (score = right  - wrong/N-1) 

was used . 

Validi ty 

The validity of a tes t depends upon the efficiency with which 

it measures what i t  attempts to measure . In order to b e  valid a tes t 

mus t ,  therefore , accomplish the purpose the user had in mind for it . 

The three basic types of validity are : curricular validity (content 

and construct) , s tatis tical validity (subs titutive and predictive) , 

and logical or face validi ty (by assumption or by definition) . 
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As pointed out in the review of li tterature , curricular validity 

is recognized as being the mos t important of the three s ince , in the 

final analysis , any method of tes t  validation mus t  be based on rela­

tively subj ective judgment concerning the degree to which the tes t 

accomplishes the obj ectives . 

As s tated in the previous section of this report on construction 

of the tes t ,  the materials presented to the agents s erved as a bas is 

for this tes t .  An analysis o f  the materials covered in this s ession 

provided evidence of the thinking of qualified Extension educators 

on questions dealing with content , emphasis , and methods , and they 

provide an obj ective basis for building the tes t .  



Another method frequently used in validating tes ts involves 

a s tatis tical technique to determine the correlation between tes t  

scores and some other criteria such as ranking b y  expert j udges , 

scores on o ther type tes ts designed for the same use and measures of 

success on certain types of future outcomes . S ince no outside cri­

terion was available , it was necessary to rely on the other two 

methods of validating the tes t .  

Face validity is based on an introspective analysis o f  the 

content by exp erts in the field . This was done by the committee in 

selecting content for the dairy in-service training session , and 

also by the tes t reading committee in j udging each item as well as 

the adequacy of the total test . 

Reliability 

A test is said to be reliable when it consistently measures 

what it does measure . Reliability is usually expressed by the use 

of the coefficient of correlation . Of the four methods of estimating 

the reliabili ty coefficient , presented in the literature review , the 

"split-half" or "chance-half" procedure was chosen as the method used 

in this s tudy . The tes t  was given to a group of agents and their 

scores were then ob tained for two arbitrarity determined halves of 
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the tes t .  The method used for dividing the tes t into "chance-halves" 

was by ob taining separate scores on the odd-numb ered and even-numb ered 

items . The correlation coefficient (r = 72 . 2) ob tained between the 

two sets of scores indicates the degree of conformance between the 

chance-halves of the tes t .  The reliability coefficient which would b e  

... 
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expected for a tes t  as long as the two halves combined was then found 

by "s tepping up" the correlation by means of the Spearman-Brown 

Prophecy Formula , an arb itrary formula devised for that purpose .  

The following Formula62 was used in computing the reliability 

of the whole tes t :  

nr Reliab ility of lengthened tes t � 1 + (n-l) r 

where n = number of times test is lengthened 

r = original reliability coefficient 

Where the r is between scores on two half tes ts ,  this formula b ecomes : 

Reliability of whole tes t = 
2 (reliab ility of half test) 

1 + (reliability of half test) 

Reliability of whole test = 

Adminis tering of the Ques tionnaires 

2 X 72 . 2  
1 + 72 . 2  

144 . 4  
172 . 2  = . 84 

Respondents were brought together in two separate groups on 

consecutive days in Knoxville and Nashville for orientation regarding 

the nature and purpose of the s tudy and to administer the questionnaires 

( the multiple-choice tes t and interes t and attitude s cale) . A copy of 

the letter from the Associate Dean of Extension and an example of the 

follow-up letter to the agent from an associate supervisor announcing 

these meetings are in Appendix B .  The agents were brought together 

in groups to add as much uniformity as possible to the procedure . 

Emphasis was placed on the anonymous nature of the individual tes t  

score and the individual agent ' s  rating . 

62 Remmers and Gage , op . cit . , p .  134 • .  



All agents except four were availab le on the days s elected . 

The Associate District Supervisors collected the data from the four 

absentees . They followed a similar procedure with the individuals as 

that used with the two groups . 
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A s coring key was used to score the multiple-choice tes t .  One 

point was given for each correct answer. The score was then corrected 

for guessing as discussed earlier in this report . 

Measuring the Interest and Attitudinal Factors 

Selected interest and attitudinal factors (personal interest ,  

self-confidence , perception of ease of working with clientele groups 

or desire of clientele group for agents ' assistance , personal s atis­

faction from j ob accomplishments , and agent perception of the importance 

of work areas in county) were measured using the rank order comparison 

technique. This gave a measure of the relative importance of dairying 

compared with the oth er work areas on each factor . A copy of the 

interest and at titude scale is included in Appendix B . 

In scoring the interes t and attitudinal factors , numbers were 

assigned by the reverse of the ranking . For example , a rank of 1 

would b e  given a score of 8 ( there were 8 work areas to be ranked) , 

a rank of 2 a s core of 7 ,  and so forth , until 8 is reached which would 

have a s core of 1 .  

Treatment of the Data 

This s tudy was concerned with determining the ass ociat ion 

between 24 independent variables ( composed of factors relating to 

background and training , interest and attitudes , expenditure of 
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agents ' time and knowledge of dairy and related subj ect matter) and 

two dependent variables ( teaching effectiveness and sub j ect m tter 

competency) , using county workers ' Extension dairy program in certain 

Tennessee counties . Therefore , it was necessary to determine the 

correlations and multiple correlations between variab les . The stepwise 

regress ion analysis program called STRAP developed by A. R. Colvile 

and L .  S .  Holmes at the University of California at Los Angeles was 

used. 63 

In the STRAP program, each independent variable is entered 

in order of its effect on the variability of the dependent variab le .  

A sequence of multiple linear regress ion equations is computed in a 

stepwise manner . One variable is added at each step to the regression 

equation.  The variab le added is  the one that accounts for the greates t 

64 amount of variation in the independent variable .  

All data was punched on IBM cards . Computations were made 

in The Univers ity of Tennessee Computing Center using the 7040 digital 

computer . 

63 Stepwise Regress ion Analysis , BMD02R (Los Angeles : The 
University of California, November , 1964) , p .  206-13 . 

64 W .  J .  Dixon (ed . ) ,  BMD Biomedical Computer Programs (2nd 
edition; Berkeley and Los Angeles : The University of California 
Press , 1970) , p .  233 . 



CHAPTER IV 

ANALYSIS AND DISCUSSION OF DATA 

A. INTRODUCTION 

The purpose of this chapter is to present , analyze , and discuss 

the data of the s tudy . The results are discussed under two main 

headings which correspond to the two dependent variab les of the s tudy . 

The first section will consider the relationship of selected factors 

with the effectiveness of county Extension workers in conducting an 

Extension dairy program in selected Tennessee counties and the second 

section will consider the relationship of selected factors of know­

ledge in dairy and related subj ec ts of the 41 councy Extension workers 

involved in the s tudy . 

This s tudy was primarily concerned with Extension dairy work . 

All 41 of the county Extension workers studied were assigned primary 

responsibility for the county Extension dairy program in selected 

Tennessee counties where dairying was considered to b e  of maj or 

importance , The criteria used for selecting these counties were 

$750 , 000 or more income from dairying in 1969 and/or dairying accounting 

for 20 percent or more of the county farm income . It should be pointed 

out that dairying was s till only one of the important phases of these 

county Extension workers total j ob .  The reasons for selecting this 

specific popula tion for s tudy was discussed in Chapter I .  

Data in this s tudy was summ �ized and analyzed with the use 

60 
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of observations , coefficient of correlation , 65  multiple correlation , 66 

67 
and cross tabulation techniques . Relationships mus t have achieved 

at least at the . OS level in order to b e  considered s tatistically 

significant in this study . 

S tepwise Regression Program 

The S tepwise Multiple Regression Analysis used in this s tudy 

is a variation of multiple regression which provides a means of 

choosing independent variables which will provide the b es t  prediction 

of the dependent variable possible with the fewest independent variab les . 

The Stepwise Regression Method constructs a prediction equation adding 

one independent variable at each step . The first s tep is to choose 

a single independent variab le which is the bes t  predictor of the 

dependent variab le .  The second independent variable to b e  added to 

· the regression equation is the one which provides the b es t  prediction 

in conjunction with the firs t variab le .  The same process is followed 

step-by-s tep until all variables are added or until no other variable 

68 makes a significant contribution to the equation . In addition to 

the multiple regression the Stepwise Regression Program also provides 

a coefficient of correlation for each variab le with every other variab le .  

65 Downie and Heath , op . cit . , pp . 78-91 .  

66J .  P .  Guilford , Fundamental S tatistics in Psychology and 
Education (4th ed . ;  New York : McGraw-Hill Co . , 1965) , pp . 392-416 . 

67  . 1 Norman Nie , Dale H .  Bent , and C .  Hadlai Hull , S tatistica 
Package for the Social Sciences (S t .  Louis : McGraw-Hill Book Co. , 
19 70) , pp . 116-18 . 

68Ibid . , pp .  180-81 . 



Tes ting the null hypothesis . The hypothesis used in this 
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study was that each independent variable was no t significantly related 

to the effectiveness rating of Extension agents in conducting the 

Extension Dairy educational program in selected Tennessee counties 

and to the multiple-choice tes t scores made by county Extension agents 

on dai� and rela ted subj ects . The zero order coefficient of correla­

tion was used to tes t each null hypotheses . The . OS level of s ignificance 

was established as the required level for rej ecting a null hypothesis . 

Null hypotheses were not tes ted concerning the multiple relations 

between the two dependent variables and specific independent variab les 

in this s tudy . 

Coefficient of Correlation . The Coefficient of Correlation ( r) 

is a summarizing s tatis tic ,  which tells a story though it is only a 

single number .  Correlation is basically a measure of  relationship 

between two variab les . I t  can vary from a value of +1 . 00 ,  which means 

perfect positive correlation , through 0 . 00 ,  which means complete 

independence or no correlation , through -1 . 00 ,  which means perfect 

negative correlation . Coefficient of Correlation then gives an 

indication of two things : (1)  the size of the relationship and (2)  the 

direction of the relationship . The direction of the relationship is 

either positive or negative . When two variables are positively cor­

related , as one increases the other also increases . When variables 

are inversely related , one increases as the other decreases . This 

type of relationship is indicated by a negative correlation coefficient . 

A Matrix of correlation showing the Coefficient of Correlation 

( r) for each of the selected variables with every other variable was 
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included in Appendix C,  Table XXVII . The test of  significance for 

the Coefficient of Correlation (N = 4 1 ,  df 39 ) was ascertained from 

69 a correlation table .  Similar tables are availab le in mos t elementary 

statis tics text books . 

Multiple correlation of coefficient . An important part of 

this study was to determine the combined importance of several inde-

pendent variab les to the effectiveness rating of Extension agents 

and to their knowledge about dairy and related subj ects . It was 

believed that effective performance of agents and their knowledge 

about dairying were associated with or depended upon more than one 

variab le at a time . Jus t as the coefficient of correlation allows 

the researcher to measure the linear relationship between one independent 

variab le and a dependent variable , multiple regression allows one 

to study the linear relationship between a set of independent variables 

and a number of dependent variables while taking into account the 

interrelations among the independent variab les . 

Multiple correlation was used in this s tudy because the 

researcher was interested in the strength of correlation between a 

dependent variable and two or more independent variables s imultaneously . 

The Coefficient of multiple correlation indicates the s trength of 

relationship between one variable and two or more other variab les 

taken together . The multiple correlation is not merely the sum of the 

correlations of the dependent variable and the different independent 

69 Downie and Heath , op. cit . , p .  306 . 
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variables taken s eparately . One reason this is important is that 

independent variables themselves are overlapping ( intercorrelated) 

to some extent . The multiple R is related to the intercorrelation 

of independent variab les as well as to their correlation with the 

dependent variable.  

The multiple R is subj ect to interpretation as to the size 

and importance of the relationship between a dependent variab le and 

two or more independent variables . One interpretation of the multiple 

R is in terms of R2 , which is called the coefficient of multiple 

determination . The proportion of variance (which can b e  expressed 

in percent) in the dependent variable that is dependent upon , associated 

2 
with ,  or predicted by independent variables is indicated by R • 

Tables were developed to show the correlation and multiple 

correlation between dependent and independent variab les . R ' s and 

2 R ' s  were shown for mos t independent variables correlated with each 

dependent variab le .  2 Separate multiple R ' s  and R ' s  were also shown 

for the independent variables correlated with each dependent variable 

within each sub-group (background and training , selected aspects of 

the dairy situation in the county , interest and attitude of agents , 

teaching efforts and knowledge of dairy and related subj ects) s tudied . 

The tes t of s ignificance for each coefficient or multiple 

correlation R was taken from a correlation table. 70 As was indicated 

in the discussion on the analysis of the coefficient of correlation 

70 J .  P .  Guilford , op . cit . , p .  539 (Table D) . 



· (r) , the relation shown in the multiple correlation (R) analysis 

cannot always b e  interpreted as being one of cause and effect . 

Cross tabulation analysis . Cross tabulation analysis was used 

· in this study to aid the researcher in unders �anding and showing 

65 

more clearly the relationship between single variables and to provide 

a measure of association describing the relationship between two 

variab les while controlling for the effects of an additional variab le .  

In cross tabulation the control is accomplished by examining the j oint 

frequency dis tribution of two variables among two or more categories 

of one or more control variables . With crosstabulation the control 

is literal, for example , one simultaneously locates each observation 

according to the values it takes on three or more variab les . For 

this reason, it takes very large numbers of cases to execute even 

relatively simple controls . This was one of the maj or problems in 

using cross tabulation analys is in this s tudy . 

Limited use was made of cross tabulation in this s tudy to aid 

the researcher in unders tanding and clarifying relationship between 

variab les . 

B .  DETERMINING THE RELATIONSHIP BETWEEN SELECTED FACTORS AND 

THE EFFECTIVENESS RATING OF EXTENS ION WORKERS IN 

CONDUCTING THE EXTENSION DAIRY EDUCATIONAL 

PROGRAM IN SELECTED TENNESSEE COUNTIES 

Rating the Effectiveness of County Extension Agents Working with the 

Extension Dairy Program in Certain Tennessee Counties 

Information on the development ,  administration , and testing for validity 



of the agent effectiveness ratings was discussed in detail in Chapter 

III . Because a valid and reliable rating of agents ' effectiveness 
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was so important to this study , j udges rated each agent ' s  effectiveness 

by two me thods . Agents were rated on their effectiveness in conducting 

the county Extension dairy program by the score card rating method 

and the over-all rating method . 

A Correlation Coefficient ( r  = . 83) was obtained between the 

two rating me thods using the Kendall Rank Order Correlation Coefficient 

technique . This indicated a high degree of agreement between the 

two rating me thods . 

The Score Card Method of rating agent ' s  effectiveness was 

chosen ( reasons presented in Chapter III) as the official performance 

rating for this study . The scores of each of the seven sets of j udges 

had a positive correla tion ( ranging from . 61 to . 80) with the average 

of the scores of all other raters . This is an indication that there 

was a high degree of agreement among the different judges . I t  provides 

further evidence of the validity of the rating procedure used in this 

s tudy . 

All of the independent variables tes ted for association with 

agents ' effectiveness by the correlation and multiple regression 

analysis in this study were first divided into five sub-groups . These 

sub-groups were; background and training factors , county situation 

factors , interest and attitude factors , work related factors and 

knowledge factors . The selected factors in each of these sub-groups 

were entered separately into the multiple regression ana�ysis with 

agents ' effec tiveness in conducting the Extension dairy educational 

program in certain Tennessee counties . 
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Relationship of  Selected Background and Training Factors with Effective­

ness Rating of Agents in Conducting the Extension Dairy Educational 

Program in Certain Tennessee Counties 

Findings regarding null hypothesis tes ted with the Coefficient 

of Correlation . Table I shows the Coefficient of Correlation ( r) 

between each of the s even background and training factors and the 

effectiveness rating of Extension agents in conducting the county 

dairy program . The three background and training factors that were 

found to equal or exceed the . 05 level of significance required were : 

( 1) number of years in the present position with the Extension Service , 

significant at the . 001  level;  ( 2) total number of years in Extension , 

significant at the . 01 level ; and (3) number of man-days dairy specialist 

spent in the county in FY 1971 was also found to be significant at 

the . 01 level . 

Therefore , the null hypothesis stating that the number of years 

in present position , total number of years in Extension and number 

of man-days dairy specialis ts spent in the county were not signifi­

cantly related to effectiveness rating of agents were rej ected . 

The factors concerning number of years in present position 

and total number of years in Extension were inversely related to 

effectiveness rating of Extension agents . On the basis of this 

analysis , it would appear that as the length of time in present 

position and total numb er of years in Extension increases the effective­

ness rating score of agents in conducting the county Extension dairy 

educational program in the selected Tennessee counties tended to 

decreas e .  



TABLE I 

.. ... 
INFLUENCE OF SELECTED BACKGROUND AND TRAINING FACTORS ON THE 

EFFECTIVENESS RATING OF AGENTS WORKING WITH THE EXTENSION 
DAIRY EDUCATIONAL PROGRAM IN SELECTED 

TENNESSEE COUNTIES 
N=41 

Effect iveness Rating 

6 8  

Selected Background and 
R2 

% Change 
in R2 Training Factors r R 

No . yrs . present pos i t ion - . 49a . 4 9 b . 24 2 3 . 9  

Undergrad uate grade point average . 20 . 62a . 38 14 . 3  

No . Man-days diary specialists in Co . . 4ob . 68b . 4 7  8 . 6  

No . yrs . in Extension - . 46 b . 7ob . 49 2 . 2  

No . hrs . grad . credits  dairy . 01 . n b . 51 1 . 8  

Highest degree earned . 18 . n b . 51 0 . 5  

No . h rs .  ungrad . c redi t dairy . 06 . nb . 52 0 . 4  

as ignificant at the . 001 level 

bSignificant at the . 01 level 

c signi ficant at the . 05 levP.l 

dsigni f icant at the . 10 level 



The number of man-days Extension dairy specialist spent in 

the county was found to be pos itively associated with the effective­

ness rating of agents . This means that as the number of man-days 

spent by dairy specialist increases the effectiveness rating score 

of agents also increases ( that is , Extension specialists worked a 

larger number of days in counties where the agents were rated higher 

on effectiveness of their dairy program) . 

The four background and training factors that were found not 

69 

to reach the . OS level of significance were : ( 1) undergraduate grade 

point average of agents , ( 2) number of hours of graduate credits in 

dairying, (3)  highes t degree earned by agents , and (4) number of hours 

of undergraduate credits in dairying . 

Therefore , the null hypothesis s tating that undergraduate 

grade point average , number of hours of graduate credits in dairying , 

highest degree earned and number of hours of undergraduate credit 

in dairying were not significantly related to agent effectiveness 

rating could not b e  rej ected at the . OS level . 

In the multiple correlation analysis . All s even of the s elected 

background and training variables were shown to be associated signifi­

cantly at the . 01 level with the effectiveness rating of Extension 

workers in conducting the Extension dairy education program in certain 

Tennessee Counties (Table I) . These seven factors accounted for 52 

percent of the variation i� the effectiveness rating of agents . Three 

of the background and training factors (number of years in position , 

undergraduate grade point average and number of man-days dairy specialis ts 



70 

spent in the county) accounted for 47 percent of the variation in 

teaching effectiveness rating of agents . The remaining four variab les 

collectively accounted for only 5 percent of the variations . 

The number of years in present position and years in Extension 

were the only two of the seven factors found to be inversely related 

to effectiveness . These two variables account for approximately 50 

percent of the total variation in effectiveness of Extension agents . 

As would be expected , these two variables were highly intercorrelated 

with a coeffi cient of correlation of . 84 .  This helps explain why 

in the multiple correlation analysis after the number of years in 

present pos ition come in first accounting for 23 . 9  percent of the 

variation , that years in Extension then accounted for only 2 . 2 percent 

even though both had about equally as high a correlation with effective­

ness (- . 49 and - . 46 ,  respectively) . 

Relationsh ip of Selected County Situation Factors with Effectiveness 

Rating of Agents in Conducting the Extension Dairy Education Program 

in Certain Tennessee Counties 

Findings regarding null hypothes is tes ted with the Coe fficient 

of Correlation . The Coefficients of Correlation (r) between each of 

the county situation factors and the effectiveness rating of Extension 

agents in conducting the county dairy program are shown in Table II . 

The only county situation factor found to be significantly related 

at the . 05 level to agent effectiveness was dollars income from 

dairying in the county . 

Therefore , the null hypothesis stating that dollars of income 

from dairying in the county was not significantly related to the 
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TABLE I T  

INFLUENCE OF SELECTED COUNTY SITUATION FACTORS RELATED TO DAIRY ING 
ON THE EFFECTIVENESS RATING OF AGENTS WORKING WITH 

THF. EXTENS ION DAIRY EDUCATI ONAL PROGRAM 
IN CERTAIN TENNESSEE COUNTIES 

N=41 

Effectiveness Rating 

Selected Co . S ituat ion Factors 

Income from Dai rying 

No . men Ext . agents in County 

No . Grade A dairy farms in Co . 

No . total dairy farms in Co . 

Percent of Co . farm income from Dairy 

asignif icant  at the . 001 leve l 

bsigni fi cant at the . 01 l evel 

CSignificant at the . 05 l evel 

dsignif icant at the . 10 level 

\ .. ::·.;: 

R2 
% Change 

r R in R2 

. 35c . 35C • 12 12 . 3  . 

. 22 . 3ac . 14 2 . 0 

• 23 . . 39 . 15 0 . 8  

. 25 . 39 . 16 0 . 3  

. 13 . 00 . 16 0 . 0 



effectiveness rating of agents was rej ected . The factor was found 

to be pos itively associated with the teaching effectiveness of 

agents . 

The other four county situation factors found not to reach 
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the . 05 level of  s ignificance were : (1) number of men Extension agents 

assigned to the county , (2)  number of Grade A dairy farms in the 

county , (3) total number of dairy farms in the county , and (4)  percent 

of county farm income from dairying . 

Therefore,  the null hypotheses s tating that the number of men 

agents assigned to the county , the number of Grade A dairy farms in 

the county , the total dairy farms in the county and percent of county 

farm income from dairying was not significantly related to effectiveness 

rating of agents could not be rej ected by this analys is . 

In the multiple correlation analysis . Also shown in Table II , 

over three-fourths of the total variation accounted for by the 

selected county situation factors was accounted for by the dollars 

of dairy income in the county . However ,  two factors reached the . OS 

level of s ignificance for Multiple Correlation with the effectiveness 

rating of Extension agents . Dollars of dairy income in the county 

accounted for 12 . 3  percent of the variation , and the remaining two 

factors accounted for 1 . 7 percent of the variation in agent effective­

ness . One variable , percent of county farm income from dairying , 

failed to enter into the computations b ecause of insufficient F level . 

All of the selected county situational factors accounted for 16 percent 

of the variation in agent effectiveness in conducting the Extension 

dairy program in selected counties in Tennessee . 



Relationship of Selected Indicators of the Relative Interes t and 

Attitude of Agents in Dairying with Effectiveness Rating of Agents 

in Conducting the Extension Dairy Program in Certain Tennessee 

Counties 
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Findings regarding null hypothesis tes ted with the Coefficient 

of Correlation . Data in Tab le III reveal that none of the selected 

interes t and attitude factors were significantly related at the . OS 

level to agents teaching effectiveness rating . Also an examination of 

the Correlation Matrix in Appendix C ,  Table XXVII , shows that the 

Coefficient of Correlation between the total score on the interest 

and .attitude s cale and the effectiveness rating s cores of agents 

was not related at the . OS level of significance .  

Therefore, the null hypothesis stating that the interest and 

attitude scale was not significantly related to effectiveness of 

agents could not be rej ected . 

Failure to show a significant association between agents ' 

effectiveness rating and their interes t and attitudes toward dairying 

could have been due to the small variation found among agents in 

regard to their interes t and attitudes toward dairying . 

In the multiple correlation analysis . The agent ' s  feeling 

concerning the receptiveness of dairy clientele to Extension teaching 

efforts and the agents ' estimate of the relative importance of dairying 

in the county were the interest and attitude factors accounting for 

the largest percent of variation in the effective performance of 

Extension agents (Table III) . However , these interests and attitude 



TABLE I II 

INFLUENCE OF SELECTED INTEREST AND ATTITUDE FACTORS ON AGENT ' S  
EFFECTIVENESS IN WORKING WITH THE EXTENSION DAIRY 

EDUCATIONAL PROGRAM IN SELECTED 
TENNESSEE COUNTIES 

N=41 

Ef fectiveness Rating 
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Selected Interest and % Change 
R2 in R2 Attitude Factors r R 

Receptiveness of dairy clientele . 24 . 24 . 06 5 . 9 

Importance of dairying in county . 01 . 31 . 10 3 . 9  

Self-confidence in dairy subj ect matter . 19 . 32 . 10 0 . 6  

Interest i n  dairying . 12 . 35 . 12 1 . 8 

Job satisfaction . 19 . 35 . 12 0 . 0  

aSignificant at the . 001 level 

bsignificant at the . 01 level 

csignificant at the . 05 '  level 

dsignificant at the . 10 level 



factors did not reach the . 05 level of significance for multiple 

correlation with effectiveness rating of agents . Of the 12 percent 

of variation in effectiveness rating, which was accounted for by 
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the receptiveness of dairy clientele variable , 3 . 9  percent was accounted 

for by the importance of dairying variable, and 2 . 2  percent of the 

variation being accounted for by the remaining three factors making 

up the interest and attitude scale used in the s tudy . 

Relationship of Selected Work Related Variables with Effectiveness 

Rating of Agents in Conduc ting the Extension Dairy Educational Program 

in C ertain Tennessee Counties 

Findings regarding null hypothesis tes ted with the Coefficient 

of Correlation . Data in Table IV show that four of the twelve work 

related variables equalled or exceeded the . 05 level of significance . 

The four factors in the sub-group which met the required s ignificance 

were : ( 1) numb er of man-days dairy specialists spent in the county , 

significant at the . 01 level; ( 2) number of man-days agent devoted 

to group and mass media methods in dairying, significant at the . 01 

level; (3)  number of group contacts made with dairy clientele , 

significant at the . 05 level; and (4) number of man-days agents spent 

in the off ice was also significant at the . 05 level . 

Therefore,  the null hypotheses stating that the number of 

man-days dairy specialis t spent in the county ,  number of man-days 

agent devoted to group and ,�ass media methods with dairy clientele , 

numb er of group contacts made with dairy clientele and number of 
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TABLE IV 

INFLUENCE OF SELECTED WORK RELATED FACTORS ON THE EFFECTIVENESS RATING 
OF AGENTS WORKING WITH THE EXTENSION DAIRY EDUCATIONAL 

PROGRAM IN SELECTED TENNESSEE COUNTIES 
N=41 

Selected Work Related Factors 

No . man-days Spec . in Co . 

No . man-days agent in office 

No . group contacts-dairy 

Total No . contacts-dairy 

Percent in- office time is of total 

Man-days dairy individual contacts 

No . man-days agent out- of- office 

Man-days devoted to dairy-other 

Man-days devoted to dairy 

r 

. 30C 

, 34C 

. 23 

. 21 

. 16 

. 04 

. 4ob 

. 24 

Number of individual contacts with dairy . l6 

Total man-days worked . 1 9 

No . contacts per man-day . 1 5 

asignificant at the . 001 level 

bsignificant at the . 01 level 

cs ignificant at the . 05 level 

ds ignificant at the . 10 level 

Effectiveness Rating 

R 

. 16 

. 22 

. 26 

. 28 

. ssb . 30 

. 31 

. S]C . 33 

. sac . 34 

. 00 . oo 

. 00 . 00 

. oo . 00 

. sac . 33 

% Ch�ge 
in R 

15 . 6  

S . 8  

4 . 3 

1 . 7  

2 . 9 

0 . 9  

1 . 3  

0 . 3  

0 . 0  

0 . 0  

0 . 0 

0 . 6  



man-days agent spent in the office were not significantly related 

to the effectiveness rating scores of agents were rej ected . 
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Each of  the above factors was positively associated with 

effectiveness of agents . This means that as each of these independent 

variables increase the effectiveness score of agents also increases . 

S tated more specifically , agents j udged to have more effective dairy 

programs in their counties tended to devote more time to group work 

and mass media, spent more time in the office , made more group contacts 

with dairymen and made more use of Extension specialis ts . 

The other eigh t  work related factors not reaching the required 

. OS level of significance were : (1) total number of dairy contacts 

made with dairy clientele in the county , (2) percent in-office time 

is of total time worked by the agent,  (3) man-days spent in dairy 

education with the individual contact method , (4)  man-days agent spent 

out-of-off ice , ( S) number of contatcs agent made per man-day devoted 

to dairy , (6)  total man-days devoted to dairy work, ( 7 ) number of 

individual contacts m Qe with dairy clientele , and (8) total man-days 

worked by agen t .  

Therefore , the null hypothesis s tating that the total number 

of contacts made with dairy clientele , percent in-office time is of 

the total time worked , man-days spent with dairy clientele on individual 

contact methods , man-days agent spent out-of-office , number of contacts 

agent made per man-day worked with dairy clientele , total man-days 

worked by agent ,  number of individual contacts made wi th dairy clientele , 

and total man-days worked by agent were not significantly related to 

agents effectiveness rating score at the . OS level could not be rej ected . 
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In the multiple correlation analysis . Data in Table IV, page 75 , 

also revealed that the twelve work related factors accounted for 34 

percent of the variation in agent effectiveness . Approximately 90 

percent of the variation in agent effectiveness accounted for by this 

group of variables was due to only five of the work related variables . 

The number of man-days specialis ts spent in the county accounting 

for 15 . 6  percent , number of man-days agent spent in the office accounted 

for 5 . 8  percen t ,  number of group contacts with dairy clientele accounted 

for 4 . 3  percent , total number of contacts with dairy clientele accounted 

for 1 . 7 percent , percent in-office time is of total accounted for 

2 . 9  percent of the variation in agent effectiveness . The remaining 

four factors which entered into the computation accounted for 4 percent 

of the variation in effectiveness of agents in conducting the Extension 

dairy educational program in selected Tennessee counties . The three 

variab les whieh failed to enter into computation due to insufficient 

F level were : total man-days devoted to dairy work , number of individual 

contacts with dairy clientele and total man-days worked by agents . 

Nine of the twelve work related variables reached the . 05 level of 

significanc e .  

Relationship of Mul tiple- Choice Tes t  with Effectiveness Rating of 

Agents in Conducting the Extension Dairy Educational Program in 

Selected Tennessee Counties 

Findings regarding null hypothesis tested with the Coefficient 

Correlation . The Coefficient of Correlation between the s cores on 



the multiple-choice tes t and the effectiveness rating s cores of 

agents was associated at the . 05 level of significance (Appendix C ,  

Tab le XXVII) . 

Therefore , the null hypothesis s tating that the knowledge of 

dairy and related subj ects was not significantly related to the 

effectiveness rating of agents in conducting the dairy education 

program was rej ected . 

This factor was positively associated with effectiveness of 

Extension agents at the . 01 level of significance which indicated 
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that knowledge about dairy and related subj ects was related to teaching 

effectiveness of agents in the county Extens ion dairy program in 

selected Tennessee counties . 

Data in Table V show that the Coefficient of Correlation 

between the s cores on three sections of the multiple-choice tes t  

(records and record keeping, abnormal milk, and building and farm­

s tead planning) were s ignificantly related to effectiveness rating 

scores at the . 05 level or below.  Three other sections of the tes t  

were related t o  effectiveness a t  the . 10 level of s ignificance . 

In the multiple correlation analysis . Data in Tab le V show 

that all twelve sections of the multiple-choice tes t  had a signifi­

cant ( . 01 level) multiple correlation with effectiveness of agents . 

Of the 45 percent variation in effectiveness rating scores accounted 

for by the multiple-choice tes t ,  21 , 7  percent was accounted for by 

the record and record keeping section of the tes t ,  10 . 7  percent was 

accounted for by the abnormal milk section of the tes t ,  3 . 8  percent 
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TABLE V 

INFLUENCE OF SELECTED TEST FACTORS ON EFFECTIVENESS RATING OF AGENTS 
WORKING WITH THE EXTENSION DAIRY EDUCATIONAL PROGRAM 

IN SELECTED TENNESSEE COUNTIES 
N=41 

Effect iveness Rating 
% Change 

r .R R2 in R2 

Record keeping . 46b . 46b . 22 21 . 7  

Abnormal mi l k  . 46b . s 1b • 32 10 . 7  

Building Planning . 33c . Gob . 36 3 . 8  

Art ificial Breeding and Genetics . 26d . 6lb . 38 1 . 6  

Waste  Disposal . OS . 62b . 39 0 . 9 

Extension Communicat ions . 1 2 . 63b .40  1 . 3  

General Dairying . 06 . 64b . 41 0 . 4  

Quality Feed Product ion . 26d . 64b . 41 0 . 3  

Nutrition and Feeding . 28d . 64b . 41 0 . 4  

Farm Planning . 1 1  . 64b . 4 2  0 . 4 

Extension Program Development . 1 6  . 65b . 4 2  0 . 3  

Milking Management . 01 . 6sb . 42 0 . 0  

as ignificant at the . 001  level 

h significant at the . 0 1  level 

csignificant at the . 05 level 

ds ignificant at the . 10 level 
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was accounted for by the building and farms tead planning section of 

the tes t , 1 . 6  percent was accounted for by the artificial breeding , 

sire selection, and genetic section of the tes t ,  1 . 3  percent was 

accounted for by the Extension communication s ection of the tes t ,  

and 3 percent of the variation being accounted for by the remaining 

seven sections of the subject matter tes t .  All twelve s ections of 

the tes t were positively correlated with effectiveness ratings , there-

fore , each section added to the validity of the tes t .  

Fourteen of the independent variables accounting for the largest ' . 

percent of variation in agent effectiveness were selected from the 

multiple correlation analysis (Tables I ,  II , III , IV , and V ,  pages 68 , 

71 ,  74 ,  76 , and 80 , respectively) on the five sub- groups of independent 

variab les . The 14 selected factors were then entered as a total 

group into a multiple correlation analysis with agent effectiveness . 

Relationship of 14 selected factors with the effectiveness 

rating of Extension agents in conducting an Extension dairy educational 

program in certain Tennessee counties . Each of the 14 variables entered 

in the multiple regress ion analysis had a significant multiple cor­

relation ( . 01 level) with the effectiveness rati�g of county Extension 

agents (Tab le VI) . Number of years in present position was the only 
� 

variab le which was inversely related to the effectiveness rating of 

agents . Five of the 14 selected factors accounted for 65 percent of 

the variation in effectiveness of the county Extension wrokers . The 

percent of variance in agent effectiveness accounted for by each of 

the five factors were : number of years in the present position , 23 . 9  
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TABLE VI 

INFLUENCE OF SELECTED FACTORS ON THE EFFECTIVENESS RATING OF 
EXTENS ION AGENTS WORK ING WITH THE DAIRY EXTENS ION . 

PROGRAM IN SELECTED TENNESSEE COUNTIES 
N=41 

Selec ted Var iables 

No . yrs . present pos i t i on 

Undergrad . grade point average 

Man-days devoted t o  dai ry work-group 
and mass media met hods 

Total score on mul t iple-choice test 

No . of men Ext . agents in the county 

No . man-days agent in office 

No . of contacts per man-day 

No , hrs . grad . credits in dairying 

Interest and att itude scale 

No . of  man-days dai ry spec . in co . 

No . individual contacts  dai ry 

No . hrs . ungrad . cred its i n  dairying 

H ighest degree earned 

No . of  dairy farms in the county 

aSignificant at . 001 level 

bsignificant at . 01 level 

cs ignificant at . 05 l evel 

dsignificant at . 10 level 

r 

. 20 

. 22 

• JOC 

. 1 5 

. 02 

. 1 7  

. 4ob 

. 09 

. 06 

. 1 8 

. 25 

Effect iveness Rat in g  
% Change 

R R2 in R2 

. 74b 

. soh 

. 82b 

. 83b 

. 84b 

. ash 

. a6h 

. a6b 

. 86b 

. a6b 

. 86b 

. 24 

. 38 

. 50 

. 55 

. 65 

. 68 

. 70 

. 7 1 

. 73 

. 74 

. 74 

. 74 

. 75 

. 75 

2 3 . 9  

14 . 3 

11 . 5  

5 . 6  

9 . 5 
. 

2 . 9 

1 . 9 

1 . 6  

0 . 6 

0 . 9  

0 . 8 

0 . 5  

0 . 4 

0 . 3 
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percent;  undergraduate grade point average , 14 . 3  percent ; man-days 

devoted to dairy work with group and mass media methods , 11 . 5  percent ; 

score on multiple-choice tes t ,  5 . 6  percent ; and number of men Extension 

agents assigned to the county , 9 . 5  percent . The other nine factors 

entered into the multiple correlation accounted for only 10 percent 

of the variation in effectiveness . The 14 factors entered into the 

correlation analysis accounted for 75 percent of the variation in 

agents ' effectiveness . 

These data indicate that the five bes t  predictors of agents ' 

effectiveness in conducting the Extension dairy program were : 

( 1) numbers of years in present position, ( 2) undergraduate grade 

point average , ( 3) man-days devoted to dairy work with group and 

mass media method, (4) score on multiple-choice tes t on dairying and 

related subjects , and ( 5) number of men Extension agents assigned 

to the county . 

Crosstabulation analysis was made with selected variab les to 

aid the researcher in further clarifying the relationship between 

these variab les . 

Comparing the relationship of effectiveness with years in 

Extension . The cross tabulation analysis shows some additional details 

of the relationship between years in Extension and teaching effective­

ness of agents not revealed by the correlation or multiple correlation 

analysis presented earlier in the report . 

Data in Table VII reveal three dis tinct categories of years in 

Extension with effectiveness rating of agents . In the firs t  category 



TABLE VII 

RELATIONSHIP OF EFFECTIVENESS RATING OF AGENTS 
WITH YEARS IN  EXTENSION 

N=41 

Effect iveness Years in Extension 
Rating S cores 5-1 2 13-31 32-4 3 

Number of Agents 

Below the Mean 0 12 8 

Above the Mean 6 15 0 

Column Total 6 27 8 
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Row Total 

20 

21 

4 1  



( 5  to 12 years in Extension) all six agents were rated above average 

in their effectiveness rating . Contrast this with the category 

(32 to 43 years in Extension) of agents at the other end of the s cale 

where all eight agents were rated below average in effectiveness . 

In the middle category ( 13 to 31 years in Extension) s lightly over 
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half of the agents , 15 out of 27 were rated above average in effectiveness . 

These data clearly show that the greates t difference in effec­

tiveness rating of agents in conducting the county Extension dairy 

educational program in selected Tennessee counties was among the 

younges t category (5 to 12 years in Extension) and the oldes t category 

(32 to 43 years in Extension) . 

S cattergram Showing Agents ' Effectiveness Rating Scores in Relation 

to Number of Years in Extension 

The scattergram (Figure 1 ,  Appendix C) shows some additional 

information regarding the association of agents ' effectiveness rating 

with years in Extension . The three primary observations from the 

s cattergram providing additional information were : 

( 1) Only one agent in the 5 to 12 years in Extension category 

had an effectiveness rating score exceeding 130 , even though all 

s ix of these agents rated above average for the group . The agent in 

this category with an effectiveness rating score over 130 had s erved 

12 years in Extension . 

( 2) Eight of the agents in the 13 to 31 years in Extension 

category rated above 130 in effectiveness . These eight agents had 

served from 17 to 31 years with the Extension Service . 



(3) Five of the eight agents with an effectiveness rating 

score below 90 were in the 32 to 43 years in Extens ion category . 

Comparing the relationship of effectiveness with years in 

Extension while controlling for highest degree earned . The cross­

tabulation data in Tab le VIII show that all six agents in the 5 to 12 

years in Extension category have ob tained Master ' s  Degrees and were 

rated above average in effectiveness . While in the 32 to 43 years 

in Extension category only 2 out of eight agents had ob tained a 
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Master ' s  Degree and all eight were rated below average in effective­

ness . The 2 7  agents in the middle category ( 13 to 31 years in Extension) 

were about equally dis tributed between those with B . S .  Degrees ( 13 

agents) and those with M. S .  Degrees ( 14 agents ) . Also the breakdown 

of agents rated above average was approximately equal ( 7  of 13 agents 

with a B . S . Degree and 8 of 14 with a M. S .  Degree) . 

This would indicate that years in Extension was highly related 

to effectiveness rating of agents ;  while highes t degree earned was 

only slightly related to effectiveness . Also that controlling for 

highest degree earned had little effect on the relationship of effective­

ness and years in Extension . 

Comparing the relationship of effectiveness with years in 

Extension while controlling for undergraduate grade point average . 

Four of the s ix agents in the firs t category ( 5  to 12 years in 

Extension) were below average on undergraduate grade point average 

(Tab le IX) . However all six of these agents were rated above average in 

effectiveness . This shows that the maj ority of the agents in this 



TABLE VIII 

RELATIONSHIP OF EFFECTIVENESS RATING OF AGENTS · .BY YEARS 
IN EXTENSION CONTROLLING FOR HIGHEST 

DEGREE EARNED 
N=41 

Effectiveness Years in Extension 
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Rating Scores 5-12 13-31 32-43 · Row Total 

Number of agents (19) with B . S .  DegJ;ee 

Below the M�an 0 6 6 12 

Above the Mean 0 7 0 7 

Numb.er of agents (�2) with M . S .  Degree 

�elow the Mean 0 6 2 .  8 

Above the Mean 6 8 0 14 

Column . Total 6 27 8 41 
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category were below average in undergraduate grade point average , 

but were rated above average in performance . 

In the s econd category ( 13 to 3 1  years in Extension) a few 
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more of the agents (8  of 15) in the below the mean grade point average 

were also rated below average in effectiveness ;  while cons iderably 

fewer of the agents ( 4  of 12) who had above the mean grade point 

averages were rated below average in effect iveness . This shows the 

positive relationship between undergraduate grade point average and 

effectiveness . 

Five of the eight agents in the third category ( 32 to 4 3  years 

in Extension) were above the mean 1n undergraduat e  grade point average . 

However ,  all eight were rated b elow average in effectiveness . 

These data show that all more recently employed agents ( 5  to 

12 years) were rated above average in effectiveness , even though a 

maj ority of them were below the mean in undergraduate grade point 

average . Contrast this with agents who had worked 32 years and 

over where all eigh t  agents rated below average in effectiveness , 

while the maj ority of this category were above the mean in under­

graduate grade point average . 

Comparing the relationship of effectiveness with years in 

Extension while controlling for knowledge in dairy and related sub j ects . 

The data in Tab le X show that three of the six agents in the 12 to 

15 years in Extension category scored above average on the multiple­

choice tes t in dairying and related subjects . It  also shows that 

all six of these agents rated above average in effectiveness . 



TABLE X 

RELATIONSHIP OF EFFECTIVENESS RATING OF AGENTS BY YEARS IN 
EXT.ENS ION CONTROLLING FOR SCORES ON THE 

MULTIPLE- CHOICE TEST 
N=41 

Effectiveness Years in Extension 

90 

Rating S core 5-12 1 3-31 32-4 3  Row Total · 

Number of agents below average on test scores 

Below the Mean 0 4 8 12 

Above the Mean 3 5 0 8 

Number agents above average on test scores 

Below the Mean 0 8 0 8 

Above the Mean 3 10 0 1 3  

Column Total 6 2 7 8 41 
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Eighteen o f  the 24 agents in the middle category ( 13 t o  3 1  years in 

Extension) scored above average on the multiple-choice tes t . Fifty-six 

percent of the agents in both categories (s coring below and above 

average on the tes t) rated above average in effectiveness . In the 

third category ( 32 to 43 years in Extens ion) , all eight agents scored 

below average on the multiple-cho1ce tes t  and also rated b elow 

average on effectiveness . 

These find ings show that a maj ority of the agents ( 8  of 12) 

in the first two categories (5  to 12 and 13 to 31 years in Extension) 

who s cored b elow average on the tes t  rated above average on effective­

ness . In contras t to this , none of the 8 agents in the 32 to 43 

years in Extension category scoring below average on the tes t was 

rated above average on effectiveness . 

Comparing the relationship of effectiveness with years in 

Extension while controlling for time spent in the county by dairy 

specialist .  Three out of the six agents in the 5 to 12 years in 

Extension category were located in counties with below average time 

spent by dairy specialis t (Table XI) . Yet , all six of these agents 

rated above average in effectiveness . Contras t this with the third 

category (32 to 43 years in Extension) where six out of the eight  

agents were located in  counties with below average time spent by 

dairy specialis t and all eigh t  of these agents rated b elow average 

in effectiveness . In the middle category ( 13 to 31 years in Extension) 

eight out of the nine agents located in the counties with more than 

average time spent by dairy specialis t were rated above average in 



TABLE XI 

RELATIONSHIP  OF EFFECTIVENESS  RATING OF AGENTS BY YEARS 
IN EXTENSION CONTROLLING FOR TIME SPENT BY 

DAIRY SPECIALIST IN THE COUNTY 
N=41 

Effectiveness Years in Extension 
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Rat ing S core 5-1 2 13-31 32-43  Row Total 

No . Co . with Below Ave . Time 
Spent by Spec . 

Below the Mean 0 11 6 1 7  

Above the Mean 3 7 0 10 

No . Co . with Above Ave . Time 
Spent by Spec . 

Below the Mean 0 1 2 3 

Above the .Mean 3 8 0 11 

Column Total 6 2 7  8 41 



effectivenes s ;  compared to only seven out of 18 agents in this cate­

gory located in counties with less than average time spent by dairy 

specialis ts who were above average in effectivenes s . 

Comparing the relationship of effectiveness with years in 

Extension while controlling for dollars income from dairying in the 

county .  The data in Table X I I  show that four o f  the s ix agents in 
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the f irs t category ( 5  to 12 years in Extension) were located i n  counties 

where income from dairying was below average . Even s o ,  all s ix of  

these rated above average in  effectiveness .  

The third category (32 to 43 years in Extension) had five of  

the eight  agents located in  counties where the income from dairying 

was below average . All of these agents were rated below average in 

effectiveness . 

Some Other Obs ervations Regarding the Relationship of Significantly 

Related Independent Variables 

The correlation matrix in Table XXVII , Appendix C shows the 

inter-correlation of each variab le with every other variab le . An 

examination of these coeff icient of correlation shows that the two 

independent variables significantly associated with years in present 

pos ition and years in Extension were : ( 1) highes t  degree earned 

(significant  at the . 01 level) and ( 2) undergraduate grade point 

average (significant at the . 01 level) .  

H ighest degree earned was inversely related to number of years 

in present position and to number of years in Extension . This indicates 



TABLE XII 

RELATIONSHIP OF EFFECTIVENESS RATING OF AGENTS BY YEARS 
IN EXTENSION CONTROLLING FOR DOLLARS INCOME 

N=41 

Effectiveness Years in Extension 
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Rating Score 5-12 13-31 32-43  Row Total 

No . Co . Below Ave . in Income from Dairy 

Below the Mean 0 8 5 13 

Above the Mean 4 8 0 12 

No . Co . Above Ave . in Income from Dairy 

Below the Mean 0 4 3 7 

Above the Mean 2 7 0 9 

Column Total 6 27 8 41 



that agents who had worked fewer years tended to have M. S .  degrees ; 

and , conversely agents who had worked a greater number of years 

tended to have only a B . S .  degree . 
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Undergraduate grade point average was positively associated 

(significant at .01  level) with number of years in present position . 

This would indicate that "younger" agents had lower grade point averages 

and conversely that "older" agents tended to have higher undergraduate 

grade point averages . 

The number of undergraduate credits in dairy was found to b e  

related , a t  the . 05 level o f  significance ,  t o  number of Grade A 

dairy farms in the county . Surprisingly perhaps , this would indicate 

that agents who had completed fewer undergraduate credits in 

dairy were located in counties with a larger number of Grade A dairymen . 

However , the total numb er of dairy farms in counties was positively 

associated , at the . 05 level of significance , with number of hours 

of graduate credits in dairying . Agents located in counties with 

larger number of dairymen tended to take courses in dairying during 

their graduate training . 

Factors that were found to be associated at the . 05 level of 

s ignificance or below with number of man-days dairy specialis ts spent 

in the county were : ( 1) number of man-days devoted to dairy work-

group and mass media methods (significant at the . 001 level) , (2)  total 

man-days devoted to dairy work in the county (significant at the . 001 

level) , (3)  number of Grade A farms in the county associated (significant 

at the . 01 level) , (4) dollars income from dairy ing in the county 

(significant at the . 01 level) , (5 )  total contacts with dairy clientele 



(significant at the . 0 1  level) , and ( 6) s core on the interest and 

attitude s cale (significant to the . 05 level) . All of these factors 

were positively associated with number of man-days dairy specialist 

spent in the county . 

This indicated that dairy specialists tended to spend more 
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time in counties where : ( 1) the Extension agent tended also to work 

more with groups of dairymen, ( 2) there were larger numbers of Grade A 

dairymen, and ( 3) agents had relatively higher interes t and attitude 

toward dairying . 

Summary of Findings Related to Effectiveness Rating 

Summary of correlation analysis on the 25 selected variab les 

with effectiveness . As shown in Tables I ,  II , III , IV, and V ,  pages 

6 8 ,  71, 74 , 7 6 ,  and 80 , respectively , and Appendix C ,  Tab le XXVII , 

8 of the 25 independent variab les were found to b e  related to effective­

ness at or below the . 0 5  level of significance . The 8 factors found 

to equal or exceed the . 05 level required to rej ect the null hypotheses 

were : 

1 .  Number o f  years in the present position (significant at 

the . 001  level) ; 

2 .  Number of years in Extension (significant at the . 0 1  level) ; 

3 .  Number of man-days dairy specialis t spent in the county 

(significant at the . 01 level) ;  

4 .  Dollars income from dairying in the county (significant at 

the .01  level) ; 



5 .  Number of days agent spent in the office (signif icant at 

the . 05 level) ; 

6 .  Number of group contacts with dairy clientele (significant 

at the . 05 level) ; 

7 .  Numb er of man-days devoted to dairy through group and 

mass media methods (significant at the . 01 level) ; 

a .  Knowledge of dairying and related subj ects (significant 

at the . 01 level) . 

Of the eigh t  fac tors reaching the . 05 level of significanc e ,  

years in present position and total years i n  Extension , were the 

only factors that were inversely related to the effectiveness rating 

of agents .  The other six factors were positively associated with 

agent effectiveness . 

Factors not reaching the required level of s ignificance for 

rej ecting the null  hypotheses were: 

1 .  Extension agents undergraduate grade point average 

2 .  Number of hours of graduate credits in dairying completed 

by agents 

3 .  Highes t degree earned by agents 
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4 .  Number of hours of undergraduate credits in dairying completed 

by agents 

5 .  Number of  men Extension agents ass igned to the county 

6 .  Number of Grade A dairy farms in the county 

7 .  Total number of dairy farms in the county 

a .  Percent of county farm income from dairying 

9 .  Interest and attitude s core of agents 



10 . Total number of contacts agents had with dairy clientele 

11.  Percent in-of fice time was of total time spent by agents 

in dairying 
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12 . Man-days agents devoted to dairy through individual contact 

methods 

13 . Number of man-days agents spent out-of-office 

14 . Number of contacts per man-day spent by agents in dairying 

15 . Total man-days agents devoted to dairying 

16 . Number of individual contacts by agents with dairy clientele 

17 . Total man-days worked by agent 

The interes t and attitude sub-group was the only sub-group 

not having at leas t one factor to reach or exceed the . 05 level of 

as sociation required to rej ect the null hypotheses . 

Summary of multiple correlation on the sub-groups of  variables 

with effectiveness . Multiple correlation between agent ' s  effectiveness 

score and selected groups of variables of the background and training , 

(in the agent ' s  background and training , county situation , agent ' s  

interest and a ttitude , and agent ' s  knowledge o f  dairy and related 

subj ects) were shown in Tables I ,  II , III , IV, and V ,  pages 6 8 ,  7 1 ,  

74 , 76 ,  and 80 , respectively . All sub-groups except interest and 

attitude had at leas t one variable which was significantly related 

(at the . 05 level) to agent effectiveness . Numb er of years in Extension , 

number of years in present pos ition and man-days agents worked out­

of- the-office were the only variables which were inversely related 

to effectiveness ratings of agents . 
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The variation in agent effectiveness accounted for by all 

independent variab les , for each sub-group was as follows : ( 1) back­

ground and training factors , 52 percent ; (2)  county situation factors , 

16 percent ; (3) interest and attitude factors , 12 percent ; (4) work 

related factors , 34 percent ; and (5) multiple-choice tes t sections , 

42 percent . Independent variables accounting for the larges t percent 

of variation in effective performance of agents for each sub-group of 

factors were as follows : 

Background and training of agents . Number of years in the 

present position ,  undergraduate grade point average , number of man-days 

dairy specialist spent in county , and number of years in Extension 

accounted for the largest percent of variation in agent effectiveness . 

Two of these variab les , years in present position and years in Exten­

s ion, accounting for over half of this variation were inversely 

related to effectiveness . 

County s ituation related to dairying . Numb er of dollars income 

from dairying in the county and number of men Extension agents assigned 

to the county were the factors in this sub-group accounting for the 

larges t percent of variation in agent ' s  effectiveness rating . 

Relative interes t and attitude of agents concerning dairying 

and dairy clientele . Receptiveness of dairy clientele to Extension 

teaching efforts and agents estimate of the relative importance of 

dairying in the county accounted for mos t of the variation in agent 

effectiveness which was accounted for by this sub-group of factors . 

However, neither of these factors was significant at the . 05 level . 



Work related factors . Number of man-days dairy specialis ts 

were in each county , number of man-days agents spent in the of fice , 

and number of group contacts with dairy clientele accounted for mos t 

of the variation in agent effectiveness which was accounted for by 

the variables in this sub-group . 

Knowledge of dairy and related sub j ects . The section on 

dairy records and record keeping , the section on abnormal milk , and 

the section on dairy building and farms tead planning accounted for 

mos t of the variation in agent effectiveness which was accounted for 

by all 12 sections of the multiple-choice tes t .  

Summary of crosstabulation analysis of selected variables . 
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Analysis of data using the crosstabulations , showed that the greates t 

contrast in agent effectiveness and years in Extension was b etween 

the groups of agents at the two extreme ends of the scale of years 

in Extension. As shown in Tab le VII , page 84 , all six agents in the 

youngest category ( 5  to 12 years in Extension) were rated above 

average in effectiveness . Whereas , all eight agents in the oldes t 

category (32 to 43 years in Extension) rated below average in 

effectiveness . 

Data in Tables VIII,  IX, X, XI , and XII , pages 87 , 88 , 90 , 

9 2 ,  and 9 4 ,  respectively , help describe more clearly the relationship 

between agent effectiveness and years in Extension while controlling 

for selected background and training , knowledge in dairy and related 

subjects , county situation, and work related factors . 



The characteris tics of the agents in the younges t group (5  to 

12 years in Extension) were as follows : 
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1 .  Highes t degree earned (Table VII I ,  page 87) --all s ix agents 

had ob tained a Mas ter ' s  Degree. 

2 .  Undergraduate grade point average (Tab le IX, page 88) -­

four agents were below the mean and two agents were above the mean . 

3 .  Scores on the multiple-choice tes t in dairy and related 

subjec ts (Table X,  page 90)--three agents scored b elow the mean and 

three agents scored above the mean , 

4 .  Number of man-days dairy specialis t spent in the county 

(Table XI , page 92) --three agents were located in counties b elow 

the mean and three agents were located in counties above the mean . 

5 .  Dollars income from dairying in the county where agent 

was assigned (Table XII , page 94) --four agents located in counties 

b elow the mean and two agents located in counties above the mean . 

As revealed above , all agents in this group had a Mas ter ' s  

Degree , however ,  only one-third of these agents were above the mean 

in undergraduate grade point average and one-third were located in 

counties where dairying was above average in importance . 

Three out of six agents in the category s cored above average 

on the knowledge tes t  and one-half were located in counties with 

above average time spent by dairy specialis t .  

The characteris tics of the eight agents in the oldes t category 

(32 to 43 years in Extension) were as follows : 

l .  Highes t degree earned (Table VII I ,  page 87) --two agents 

had a Mas ter ' s  Degree and six agents had a B . S .  Degree . 
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2 .  Undergraduate grade point average (Table IX, page 88) -­

three agents were below the mean and five agents were above the mean . 

3 .  Scores on multiple-choice tes t  on dairy and related subjects 

(Tab le X, page 90) --all eight  agents were b elow the mean . 

4 .  Number of man-days dairy specialists spent in the county 

where agent was ass igned (Table XI , page 9 2) --six agents were located 

in counties below the mean and two agents were located in counties 

above the mean . 

5 .  Dollars income from dairying in the county where agent was 

assigned (Tab le XII ,  page 94) --five agents were located in counties 

below the mean and three agents were located in counties above the 

mean. 

As shown above , all eight  of the agents in this category scored 

b elow average on knowledge of dairying as measured by the multiple­

choice tes t , even though five out of eight  were above the mean in 

undergraduate grade point average . Twenty-five percent of these 

agents had a Master ' s  Degree and were located in counties where t ime 

spent by dairy specialis t was above average .  Three o f  the eight  

agents s coring below the mean on the knowledge tes t were located in 

counties where dairying was above average in importance . 

C .  DETERMINING THE RELATIONSHIP BETWEEN SELECTED FACTORS AND THE 

SCORE MADE ON A MULTIPLE-CHOICE TEST IN DAIRYING AND 

RELATED SUBJECTS BY EXTENSION WORKERS FROM 

SELECTED TENNESSEE COUNTIES 

The effectiveness ratings of county Extension agents in conducting 

the dairy educational program in selected Tennessee counties in relation 



to selected factors were discussed in the previous section . This 

section will presen t  findings from analyses of data concerning the 

relation between selected independent variables and the scores made 

by these agents on a multiple-choice tes t concerning dairying and 

related subj ects (dependent variable) . 
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Tes ting the Competency , in Dairying and Related Subj ects , of Extension 

Agents Working wi th the Extension Dairy Program in Selected Tennessee 

Counties 

Detailed information on the development ,  adminis tration and 

testing for reliability and validity of the multiple-choice tes t ,  

on dairying and related subj ects , was discussed in Chapter III . A 

great deal of effort was exerted by a large number of individuals 

in the development of this ins trument .  An at tempt was made to make 

it a valid and reliable tes t of the Extension agent ' s  competency in 

developing and conducting an effective dairy educational program in 

the county . 

The validity of a tes t depends upon the degree to which it 

measures what it attempts to measure . 

The validity of this comprehensive multiple-choice tes t ,  in 

measuring the competency of Extension agents in dairying and related 

subjects , was determined in part by specialis ts ( college teaching 

staff and agricultural Extension s taff) in the areas b eing tes ted . 

The highly significant correlation (r � . 48) found between 

the scores of agents on this tes t and the effectiveness rating of 

these agents in conducting the Extension dairy educational program 



in selected Tennessee counties , provides further evidence of the 

validity of this tes t in measuring agent ' s  competency in developing 

and conducting an effective dairy program. 

A tes t is said to be reliable when it consis tently measures 

what  it does measure . Using the split-half procedure , explained 

earlier in this report ,  the reliability of the whole tes t was . 84 .  

This is considered to b e  adequate by most writers on this subject . 

Guilford said , " in practice we except reliability coefficients to 

be in the upper b racketts of r values , usually . 80 to . 9 8 . " 71 
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In order to minimize the effects of guess ing on the final tes t 

scores , a common correction factor was used . The correction formula 

used was as follows : final score equals right  answers minus wrong 

answers divided by the number of options minus one . 

Since the individual sections of the tes t  were developed 

separately by specialis ts in the dif ferent areas , an over-all reading 

commit tee ( representing the different subj ect mat ter areas) was 

selected to help improve the continuity and consis tency of the whole 

tes t .  As a result of the common ins tructions given t o  specialis ts on 

developing the tes t ,  the week of intensified in-service training cover­

ing much of the subj ect matter used in the tes t ,  and the over-all 

reading committee ' s  review and input into the tes t ,  the various 

sections of the tes t were assumed to have approximately equal diffi­

culty and equal basic unders tanding requirements . 

71 Guilford , op. cit . ,  p .  146 . 
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However ,  the data in Table XIII showing the low individual 

percentage s core , mean percentage score , and high individual per­

centage scores (percentage derived by dividing the number of ques tions 

in each section by the score made after correction factor applied) 

made by agents on the 12 sections of the multiple-choice tes t  indicates 

that there were considerable differences among agents ' scores b etween 

the different sections of the tes t .  

The highes t  individual percentage score made on a section of 

the multiple-choice tes t was 100 , made on the following four areas : 

p roduction of quality feed , dairy building and farms tead planning , 

Extension communication , and principles of farm planning . These four 

areas also had the highes t mean percentage scores for all agents . 

The mean percentage scores in these four areas were : dairy building 

and farms tead planning 76 , Extension communication 75 , production of 

quali ty feed 70 , and principles of farm planning 57 . 

The lowest individual percentage score on a s ection of the test 

was 0 ,  made on four sections of the tes t .  These four areas were : 

milking management , abnormal milk, general dairy ing , and artificial 

b reeding and genetics . These four sections of the tes t also had the 

lowest mean percentage scores . The mean percentage scores on these 

areas were : milking management 25 , abnormal milk 29 , general dairying 

33 , and artificial b reeding and genetics 40 . 

Other mean percentage scores on sections of the test from 

highes t to lowes t were : Extension program development 55 , waste 

disposal 51,  feeding and nutrition 48 , and records and record keeping 45 . 



TABLE XIII 

LOW INDIVIDUAL PERCENTAGE SCORE , MEAN PERCENTAGE SCORE AND HIGH 
INDIVIDUAL PERCENTAGE SCORE MADE ON THE TWELVE SECTIONS 

OF THE MULTIPLE-CHOICE TEST AND ON THE TOTAL TEST 
BY EXTENS ION AGENTS WORKING WITH THE DAIRY 

PROGRAM IN SELECTED TENNESSEE COUNTIES 

Sect ions of  the test Low Mean High 

Dai ry Building and Farms tead 
Planning 

Extension Communications 

Product ion of Quality Feed 

Farm Planning 

Extension Program Development 

Waste Disposal 

Feeding and Nutrit ion 

Records and Record Keeping 

Artific ial Breeding and Genet ics 

General Dairying 

Abnormal Milk 

Milking Management 

Total Test 

Percent age scores after 
correc ting for guessing 

27 76 

38 75 

44 70 

12 5 7  

20 55 

2 7  5 1  

6 48 

8 45 

0 40 

0 33 

0 29  

0 25 

30 50 

100 

100 

100 

100 

90 

80 

81 

69 

85 

62 

75 

70 

68 

106 
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The lowes t individual percentage s core on the total multiple­

choice test was 30 . The mean percentage score of all agents on the 

tes t was 50 , and the highest individual percentage score on the total 

tes t was 6 8 .  

Relationship of Selected Background and Training Factors with the 

Multiple-Choice Test Scores of Agents Working with the Extension 

Dairy Program in Selected Tennessee Counties 

Findings regarding null hypotheses tes ted . The coefficient 

of correlation between the multiple-choice tes t  s cores of agents 

working wi th the dairy program in selected Tennessee counties and 

each of the seven b ackground and training factors s elected for s tudy 

were shown in Table XIV. The two background and training factors 

found to be significantly associated ( . 05 level) with agents ' tes t  

scores were : (1) total number of years in Extension , and (2) number 

of years in the present Extension position . 

Therefore , the null hypothesis s tating that the number of years 

in Extension and the number of years in present position were not 

significantly related to scores of Extension agents on the multiple­

choice tes t were rej ected . 

Both of these factors (years in Extension and years in present 

position) were inversely related to the multiple-choice tes t  scores 

of Extension agents . This means that as the length of time in 

Extension and/or years in present posi tion increased their scores on 

the test tended to decrease .  
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TABLE XIV 

INFLUENCE OF SELECTED BACKGROUND AND TRAINING FACTORS ON THE MUTIPLE­
CHOICE TEST SCORES OF AGENTS WORKING WITH THE EXTENS ION 

DAIRY PROGRAM IN SELECTED TENNESSEE COUNTIES 
N=41 

Selected Background and 
Training Factors 

No . of years in Extension 

Undergrad . grade point average 

r 

. 11 

Hrs . undergrad . credits in dairying - . 11 

Man-days dairy specialist in the 
county . 1 3 

Years in present posit ion - . 33c 

Highest degree earned . 24 

Hrs . graduate credit s in dai rying . 13 

asignificant at the . 001 level 

hsignificant at the . 01 level 

cs ignif icant at the .05  level 

ds ignificant at the . 10 level 

Mul t iple-Choice Test S cores 
Increase 

R R2 in R2 

. 1 3 1 3 . 4  

. 18 5 . 1 

. 21 2 . 0 

. 22 1 . 7  

. 23 0 . 8  

• 48 . 23 . 0 . 0  

. 48 . 23 o . o  



Of the b ackground and training variab les , highest degree 

earned had the highes t  positive correlation with agents ' knowledge 

tes t scores , however , it was not significantly associated at the 

. OS level . 
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The five background and training factors that were found not 

to reach the . OS level of significance were : (1) undergraduate grade 

point average , ( 2) hours of undergraduate credits in dairying , 

(3) man-days dairy specialis t spent in the county , (4)  highes t degree 

earned by agents , and (S)  hours of graduate credits in dairying . 

Therefore , the null hypothesis s tating that undergraduate 

grade point average,  hours of undergraduate credits in dairying, 

man-days dairy specialis t spent in the county , highes t degree earned 

and hours of graduate credits in dairying were not s ignificantly 

related at the . 05 level would not be rej ected . 

In the multiple correlation analysis . Five of the seven selected 

background and training factors were shown to be associated s ignifi­

cantly at the . OS level with scores made by agents on the mult iple­

choice tes t (Table XIV) . These five factors accounted for 2 3  percent 

of the variation in test scores of agents . The five factors and the 

amount of variance accounted for by each were : years in Extension , 

13 . 4  percent ; undergraduate grade point average , 5 . 1 percent ; hours 

of undergraduate credits in dairying , 2 . 0  percent ; man-days dairy 

specialist spent in the county , 1 . 7 percent;  and , years in present 

position, 0 . 8  percent . 

The two remaining factors failing to account for any additional 

variation in agents ' tes t scores were : highes t degree earned by 
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agents , and hours of graduate credits in dairying . These two fac tors 

failed to reach the . 05 level of association with the agents ' tes t 

scores in the multiple correlation analysis . 

Three of the seven background and training factors (years in 

Extension, years in present position ,  and hours of undergraduate 

credits in dairying) were inversely related to agents ' scores on the 

multiple-choice test in dairying and related subj ects . 

Relationship of Selected County Situation Factors with the Multiple­

Choice Test Scores of Agents Working with the Extension Dairy Program 

in Selected Tennessee Counties 

Findings regarding the null hypothesis tes ted by the coefficient 

of correlation. The data in Table XV show that all five of the county 

situation factors failed to reach the .05 level of association with 

agents ' tes t scores in the correlation analysis . However , number of 

men agents assigned to the county and dollars income from dairying 

in the county were found to be significantly associated with tes t 

scores at the . 10 level . 

Therefore , the null hypothesis s tating that the number of 

men agents assigned to the county , dollars of income from dairying 

in the county , number of Grade A dairy farms in the county , and 

percent dairy income is of the total farm income in the county were 

not significantly related at the . 05 level would not b e  rej ected . 

The number of men agents assigned to the county was inversely 

related to tes t scores . All other county situation factors were 

positively associated with agents ' scores . 
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TABLE XV 

INFLUENCE OF SELECTED COUNTY S ITUATION FACTORS ON THE MULTIPLE-CHOICE 
TEST SCORE OF AGENTS WORKING WITH THE EXTENS ION DAIRY PROGRAM 

IN SELECTED TENNESSEE COUNTIES 
N=41 

Mul t iple-Choice Test S cores 
Select ed Coun ty Situation Increa�e 

Factors r R R2 in R 

Number o f  men agents ass igned 
to county - . 27d . 2 7 . 0 7  7 . 3  

Income from dairying . 27d . 44c . 19 11 . 6  

No . o f  Grade A dairy farms in 
county . 25 . 44c . 19 0 . 4 

Tot al no . o f  dai.ry farms in county . 20 . 44 . 20 0 . 2 

% dairy income is o f  total income . 1 7 . 44 . 20 o . o 

asignificant at the . 001 level 

b Significant at t he . 01 l evel 

csigni ficant at t he . 05 l evel 

d S ignificant at the . 10 level 



In the multiple correlation analysis . Table XV shows that 
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20 percent of the variation in agents ' tes t scores were accounted for 

by the five county situation factors . Number of men agents ass igned 

to the county and dollars income from dairying in the county accounted 

for 19 percent of the variation in test scores on the mul tiple-

choice tes t ( that is , knowledge of dairying and related subj ects) . 

The remaining three variables (number of Grade A dairy farms , 

total number of dairy farms , and percent dairy income is of total farm 

income in the county) accounted for only 1 percent of  the variation 

in the tes t scores . 

Only two of the county situation factors , dollars income from 

dairying and number of Grade A dairy farms , showed a s ignificant 

multiple correlation with tes t scores . One of these factors , number 

of Grade A dairy farms appeared to be relatively "unimportant" in 

accounting for the variation in test scores . Most of its s ignificance 

may be attributed to the carryover effect of the preceding variable , 

dollars of income from dairying, which entered the multiple correlation 

analysis . 

Bas ed on the data in Table XV ,  dollars income from dairying 

was the mos t accurate of the county s ituation factors in predicting 

agents ' test s cores on the multiple-choice tes t .  This variable 

accounted for approximately 60 percent of the variation in tes t scores 

which was accounted for by all county situation f actors . 
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Relationship of Selected Indicators of Agent ' s  Interest and Attitude 

Concerning Dairying with the Multiple-Choice Tes t Scores of Agent 

Working with the Extens ion Dairy Program in Selected Tennessee Counties 

Findings regarding the null hypotheses tes ted with the coefficient 

of correlation . The rank order comparison technique was used to 

measure agent interest in dairying and attitude towards working with 

the dairy clientele in the county . This interes t and attitude s cale 

gave a measure of the relative feeling of agents about their Extension 

dairy work when compared with other Extension work areas on each of 

the five factors selected as indicators of agents interes t and attitude . 

Data in Tab le XVI shows the inter-correlation of each of these 

factors wi th agents ' scores on the multiple-choice tes t .  All five of 

these factors were positively associated with agents ' s cores on the 

multiple-choice tes t ,  however , none of the five were s ignificantly 

correlated at the . 05 level . The combined score from all five factors , 

also,  failed to reach the . OS level of significance (Appendix C ,  

Tab le XXVII) . 

Therefore , the null hypo thesis stating that the s core on the 

interest and attitude s cale was not significantly associated with 

the score on the multiple-choice tes t could not be rej ected . 

This means that interest and attitude of these agents , as 

measured by this scale , was not significantly related to knowledge 

(as measured by the multiple-choice test)  of agents in dairying and 

related subjects . 

This , however ,  was not the case with the interes t and attitude 

s cores and tes t scores of the 26 agents pre-tes ting the ques tionnaires . 
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TABLE XVI 

INFLUENCE OF SELECTED INTEREST AND ATTITUDE FACTORS ON THE MULTIPLE­
CHOICE TEST SCORES OF AGENTS WORKING WITH THE EXTENSION DAIRY 

PROGRAM IN SELECTED TENNESSEE COUNTIES 
N=41 

Selected Interest and 
Attitude Factors 

Job satisfaction in dairy work 

Personal interest in dairy work 

Self-confidenct in dairy work 

Relative importance of dairying 
in county 

Recept iveness of dairy clientele 
to Extension assistance 

a 
. 001 level Significant at the 

bs ignificant at the . 01 level 

cs ignificant at the . 05 level 

dsignificant at the . 10 level 

r 

. 21 

. 19 

. 05 

. 08 

. 13 

MultiEle-Choice Test Scores 
Increase 

R R2 in R2 

. 21 . 04 4 . 4 

. 23 . 05 0 . 7  

. 31 . 09 4 . 2  

. 32 . 11 1 . 2  

. 34 . 11 o .  7 



The correlation of s cores on the interes t and attitude scale with 

s cores on the multiple-choice tes t of the pre-test group of agents 

was s ignificant at the . 001 level . This can perhaps b e  explained 

by the greater range in s core on the interes t and attitude scale 

of these agents . From the standpoint of scores on the interes t and 

- attitude scale, the agents involved in the s tudy were much more 

homogeneous than those of the agents in the pre-test group . 

Perhaps the interest and attitude scale used in this s tudy 

was not adequate to measure the real differences in the interes t and 

attitude of this homogenous group of agents . 

115 

In the multiple correlation analysis . All f ive of the selected 

interes t and attitude factors accounted for only 11  percent of the 

variation in agents ' scores on the multiple-choice tes t (Tab le XVI) . 

Job satisfaction and self-confidence accounted for 78 p ercent of 

this variation . However, none of the factors was found to be s ignifi­

cantly ass ociated in the multiple correlation analysis with tes t scores 

of agents .  The three remaining factors : interes t ,  importance , and 

receptiveness accounted for only about 22 percent of the variation in 

test scores accounted for by all of the selected interest and at titude 

factors . 

According to these data , the agents ' feeling of j ob s atisfaction 

and his feeling of self-confidence in the dairy work area was the 

mos t accurate of the interes t and attitude factors in predicting agents ' 

s�ores on the multiple-choice tes t . These two factors accounted for 

about an equal amount of the variance in agents ' knowledge of dairying . 
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Relationship of Selected Work Related Factors with the Multiple­

Choice Tes t Scores of Agents Working with the Extension Dairy Program 

in S elec ted Tennessee Counties 

Findings regarding null hypotheses test with the coefficient 

of correlation . The coefficient of correlation for each of the 12 

work related factors with mul tiple-choice tes t scores of agents are 

shown in Table XVII . All 12 of these factors failed to reach the . 05 

level of s ignificance required in this study to rej ect the null 

hypotheses . 

Therefore , the null hypotheses s tating that the man-days 

devoted to individual contact methods , number of individual contacts 

with dairy clientele, number of contacts per man-day worked , total 

man-days agents worked , man-days devoted to group and mass media 

contact methods with dairy clientele , man-days dairy specialis t spent 

in county , percent office time is of total time worked , man-days 

agent worked out-of-office , man-days agent worked in-office , total 

contacts made with dairy clientele, total man-days devoted to dairy 

work, and numb er of group contacts made with dairy clientele by the 

agent were not significantly associated could not be rej ected . 

Ten of the 12 work related variables were pos itively associated 

with agents ' tes t scores , although not reaching the . OS level required 

for significance . 

In the multiple correlation analysis . Data in Tab le XVII also 

show that the 12 s elec ted work related factors accounted for 21 percent 

of the variation in tes t scores of agents . However ,  none of these 
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TABLE XVII 

INFLUENCE OF SELECTED WORK RELATED FACTORS ON THE MULTIPLE-CHOICE 
TEST SCORES OF AGENTS WORKING WITH THE EXTENSiON DAIRY 

PROGRAM IN SELECTED TENNESSEE COUNTIES 

Selected Work Related 
Factors 

Man·-days devoted to individual 
contact metho4s wi�h dairy 

N=41 

r 

clientele . 17 

No . of contac�s with dairy 
clientele .06  

No . of  dairy contacts per 
man-day worked . 12 

Total man-days agent worked . 09 

Man-days devoted to group and 
mass media contacts . 06 

Man-days dairy specialist in county . 13 

% in-off ice time is of 
total time worked - . 07 

Man-days agent ou t-of-office . 09 

Man-days age-p_t in-office - . 02 

Total contacts with dairy clientele . 11 

Man-days devoted to dairy . 16 

Group contacts with dairy clientele . 15 

a Significant at the , 001 level 

b 
Significant at the . 01 level 

cSignificant at the , 05 level 

dSignificant at the . 10 level 

Multiple-Choice Test Scores 
% Increa�e 

R R2 in R 

. 17 . 03 2 . 9  

. 25 . 06 3 . 5 

. 34 . 11 5 . 0  

. 35 . 12 1 . 0 

. 37 . 14 1 . 2  

. 40 . 16 2 . 2  

. 40 . 16 0 . 3  

. 4 5  . 20 3 . 8  

. 46 . 21 1 . 0  

. 46 • 21 0 . 0  

. 4 6  . 21 o . o 

. 21 0 . 0  



factors was found to be significantly associated in the multiple 

correlation analysis with agents ' scores on the multiple-choice tes t 

in dairy and related subj ects . 
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·Five of these factors accounted for 17 . 4  percent of the 2 1  

percent variation i n  tes t scores accounted for b y  all of the work 

related factors . The five factors and percent of variation accounted 

for were: ( 1) number of contacts with dairy clientele per man-day 

devoted to dairy work, 5 percent ; (2) man-days agent spent out-of­

office , 3 . 8  percent ; (3) number of individual contacts with dairy 

clientele, 3 . 5  percent ; (4) man-days agent devoted to individual 

contact methods with dairy clientele , 2 . 9  percent ; and (5)  man-days 

dairy specialis t spent in county , 2 . 2  percent . 

The seven remaining variables accounted for only 3 . 6  percent 

of the variance in test scores of agents . 

Relationship of the 12 Sections of the Mul tiple-Choice Tes t  with the 

Total Multiple-Choice Test Scores of Agents Working with the Extension 

Dairy Program in Selected Tennessee Counties 

Scores on each of the 12 sections of the multiple-choice test 

were found to b e  associated ( . 05 level) with the scores on the total 

multiple-choice tes t (Table XVIII) . 

In the multiple correlation analysis--all 12 s ections of the 

multiple-choice test were found to equal or exceed the . OS  level of 

significance in association with the total multiple-choice tes t .  Each 

section of the test accounted for some increase in the variation 

accounted for in the total tes t .  However, the Extension program 
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TABLE XVIII 

INFLUENCE OF SELECTED SECTIONS OF THE TEST ON THE TOTAL MULTIPLE­
CHOICE TEST SCORES OF AGENTS WORKING WITH THE EXTENSION 

DAIRY PROGRAM IN SELECTED TENNESSEE COUNTIES 

Sections of the Multiple­
Choice Tes t 

Aritificial Breeding and 
Genetics 

Waste Disposal 

Records and Record Keeping 

Nutrition and Feeding 

Building and Farmstead Planning 

General Dairying 

Abnormal Milk 

Extension Communication 

Production of Quality Feed 

Extension Program Development 

Milking Management 

Principles of Farm Planning 

aSignificant at the . 001 

b 
the . 01 Significant at 

cSignificant at the . os 

d 
the . 10 Significant at 

N=41 

r 

. 67a 

Mult iple-Choice Tes t Scores 

R 

. 67b . 45 

% Increase 
in R2 

44 . 7  

. ssa 
. sob . 64 19 . 3  

• 57 a 
. ssb 0 78 14 . 2  

. s2a . 9l
b • 84 5 . 3  

. 48b . 93
b 

. 87 3 . 5  

. 46b . 9sb . 90 3 . 5  

. 36b . 97b . 94 3 . 6  

. 46b . 98b . 96 2 . 0  

. 4lb . 99b 
. 97 1 . 2 

c 
. 99b . 98 0 . 4  . 30 

. 33c . 99b . 98 0 , 6  

. 37c L oob . 99 0 . 9  

level 

level 

level 

level 
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development , milking management ,  and farm planning sections accounted 

for less than 2 percent of the variation in the total tes t .  This 

means that these three sections could have been eliminated without 

much effect on the validity of the tes t ,  because the other nine sections 

of the tes t accounted for 98 percent of the variation in the total 

tes t .  

Certain fac tors were selected from each of the sub-groups 

s tudied and combined in a multiple correlation analysis with agents ' 

test scores . 

Relationship of Selected Factors from Each of the Sub-groups S tudied 

with the Scores on the Multiple-Choice Tes t  b y  Extension Agents from 

Selected Tennessee Counties 

Thirteen independent variables were selected from the four 

sub-groups (background and training , county situation , interes t and 

attitude,  and work related factors) for a multiple correlation analysis 

with agents ' tes t s cores . These 13 factors account for 35  percent of 

the variation in the multiple-choice tes t scores of Extension agents 

(Tab le XIX) . Three of these factors accounted for 62 percent of this 

variance . The three factors and percent variation in tes t  scores 

accounted for by each were: years in present position in Extension , 

11 . 1  percent;  dollars income from dairying in the county , 7 percen t ;  

and undergraduate grade point average ,  3 . 5  percent . The other 10 

factors accounted for about 13 percent of the variance .  Each factor 

accounted for about equal amounts of the variance .  

In a multiple correlation analysis with tes t scores as the 

dependent variable , 15 other independent variables were added to 
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TABLE XIX 

INFLUENCE OF SELECTED FACTORS ON THE MULTIPLE-CHOICE TEST SCORES OF 
EXTENSION AGENTS WORKING WITH THE EXTENS ION DAIRY PROGRAM IN 

SELECTED TENNESSEE COUNTIES 

Selected Variables 

Years in present posit ion 

Dollars from dairying in county 

Undergrad . grade point average 

Hrs .  of undergrad . . credits in 
dairy 

Interest and at t itude scale 

No . individual contacts with 
dairy clientele 

Total man-days agent worked per 
year 

Highest degree earned 

Man-days devoted t o  dairy work 
with ind . methods 

Man-days devoted to dairy work 
with group and mass media 
methods 

Hrs . of grad . credits in dairy 

Man-days spec ialist spent in 
county 

·No . of contacts per man-days 
worked 

N=41 

Scores 

r 

- . 33 c 

. 27d 

. 1 1  

- . 11 

. 14 

. 06 

. 09 

. 24 

. 1 7  

. 06 

. 1 3  

. 1 3  

. 12 

aSignificant at the . 001 level 

hs ign i f i cant at t he . 01 level 

cSignificant at the . 05 level 

d S i gni f i c ant  at  the . 10 level 

on Mult iple-Choice Test 

R R2 
Increa�e 

in R 

. 33c . u  11 . 1  

. 42 c . 18 7 . 0 

. 4 6c . 22 3 . 5  

, 48c . 2 3 1 . 7  

. soc . 25 1 . 6  

. 52
c . 2 7 2 . 1 

. 53c . 29 1 . 5  

. sse . 30 1 . 5  

. 56 . 31 1 . 2  

. 5 7  . 33 1 . 4  

. 58 . 34 1 . 5  

. 5 9  . 35 0 , 5  

. 59 . 35 0 , 2  
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the 13 above . The mos t notable of these variables , from the s tand­

point of variation accounted for in test score , was agents ' effectiveness 

rating scores . In the multiple correlation analysis agents ' effective­

ness rating accounted for 23 percent of the 71 percent variation in 

test scores accounted for by the 28 variables . 

These data indicate that the mos t accurate predictors of 

agents ' tes t scores on the multiple-choice tes t  were : ( 1) effectiveness 

rating s core of agents , ( 2) years in present position , (3)  dollars 

income from dairying in the county , and (4) undergraduate grade point 

average.  

Years in present position was inversely associated with agents ' 

tes t scores . This means , the longer the agent had b een in his present 

position the lower score he tended to make on the multiple-choice tes t .  

Effectiveness rating, dollars income from dairying, and under­

graduate grade point average were positively associated with s cores 

on the mu�tiple-choice tes t .  This means , as one increases the other 

tended also to increas e . 

Summary of Findings Related to Multiple-Choice Tes t  S cores of Agents 

Summary of the correlation analysis on the 24 selected variables 

with agents ' scores on the multiple-choice tes t .  Data in Tab les XIV, 

XV ,  XVI ,  XVII , and XVIII , pages 108 ,  111 , 114 , 117 , and 119 , respectively , 

and Appendix C ,  Tab le XXVII reveal the coefficient of correlation for 

each of the 24 independent variab les with the multiple-choice tes t 

scores of agents working with the Extension dairy program in selected 

Tennessee counties . 



Only two of the 24 independent variables were found to equal 

or exceed the . OS level of association with the agents ' s cores on 

the multiple-choice test in dairy and related subj ects . The two 

factors found to be related at required significance level ( .O S) in 

order to rej ect the null hypotheses ·were : ( 1) number of years in 

Extension, and ( 2) number of years in present position in Extension . 
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Each of these independent variables was inversely associated 

with scores on the multiple-choice tes t .  This means as the years in 

Extension and/or years in the present position increase the agents ' 

score on the multiple-choice test tneded to decrease ( that is , agents 

with long tenure tended to score lower on knowledge test scores than 

did agents who had fewer years tenure) . 

Factors not reaching the required . 05 level of significance 

for rej ecting the null hypotheses were : (1) highes t degree earned , 

(2)  undergraduate grade point average ,  (3) number of hours under­

graduate credits in dairying , (4) number of hours of graduate credits 

in dairying , (5) number of man-days dairy specialists spent in county , 

(6)  percent of farm income in county where assigned received from 

dairying , ( 7) number of dairy farms in the coun ty ,  ( 8) income from 

dairying , (9) numb er of Grade A dairy farms in county , ( 10) number of 

men Extension agents assigned to the county , ( 11) total score on 

interes t and attitude scale , (12) total man-days agents devoted to 

dairy educational work , (13)  man-days agents devoted to individual 

contact methods with dairy clientele , ( 14) man-days agents devoted 

to group and mass media methods with dairy clientele , ( 15 )  total 

number of contacts made with dairy clientele , (16) number of individual 
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contacts made by agents with dairy clientele , (17) number of group 

contacts made by agents wi th dairy clientele , ( 18) number of contacts 

per man-days devoted to dairy work , (19) total man-days worked by agent , 

(20) total man-days worked by agent out-of-office , (21) total man-

days worked by agent in-office , and (22) percent in-office time was 

of the total time worked by each agent . 

The background and training sub-group was the only sub-group 

having an independent variable to reach or exceed the . 05 level of 

significance required to rej ect the null hypothesis . 

Summary of findings from the multiple correlation analysis on 

the sub-groups of independent variables with the multiple-choice test 

scores of agents . The results of multiple correlation analysis of 

factors in the five sub-groups were shown in Tables XIV, XV, XVI , 

XVII , and XVIII ,  pages 108 ,  111 , 114 , 117 , and 119 , respectively . 

The five sub-groups and percent variation in the mult iple-choice test 

s cores accounted for by each sub-group of factors were : ( 1) s ections 

of the multiple-choice tes t ,  99 percent ; (2) background and training 

factors , 23 percent ; ( 3) work related factors , 21 percent ; (4) county ·· 

situation factors , 20 percent ; and (5) interes t and attitude factors , 

11 percent . All except two of the sub-groups ( interest and atti tude , 

and work related) had at leas t one factor significantly associated 

with tes t scores in the multiple correlation analysis . 

Independent variables accounting for the larges t percent of 

the variation in agents ' test  scores within each sub-group of factors 

were as follows : 
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1 .  Background and training of agents--two factors (years in 

Extension and undergraduate grade point average) accounted for 18 per­

cent of the 23 percent variation in the multiple-choice tes t s cores 

which was accounted for by all seven background and training factors . 

Years in Extension, which accounted for 64 percent of the variation 

accounted for by all factors in this sub-group , was inversely associated 

with scores made by agents on the multiple-choice tes t .  This means , as 

the years in Extension increased the scores agents made on the tes t 

tended to decrease . 

2 .  County situation factors--the county situation factors 

accounted for 20 percent of the variation in tes t s cores . Dollars 

income from dairying in the county and number of men agents assigned 

to the county accounted for 19 percent of this variance .  The other 

three variables accounted for only 1 percent of the variation in tes t 

scores . 

3 .  Interes t and attitude factors--the greates t par t  of the varia­

tion in tes t scores accounted for by interes t and attitude factors was 

accounted for by two factors (job satisfaction and s elf confidence) . 

However ,  each of the five interes t and attitude factors failed to reach 

the . OS level of significance . Only 11 percent of variation in tes t 

score was accounted for by the five interes ts and attitude variab les . 

4 .  Work related factors--the 12 work related factors accounted 

for 21 percent of the variation in tes t  scores . However , none of the 

factors were found to be significant at the . OS level in the multiple 

correlation analysis . Number of man-days worked accounted for more of 

the variation (5  percent) in tes t scores than any other work related 

factor . 



CHAPTER V 

SUMMARY , CONCLUSIONS , AND RECOMMENDATIONS 

A. INTRODUCTION 

County Extension workers compose the larges t s ingle group of 

educators in the Cooperative Extension Service . Therefore , the 

success or failure of Extension depends primarily upon the effective-

ness of county Extension personnel . The desire of the investigator 

to help improve the effec tiveness of county Extension workers led 

to this research . It has been said that the responsibility for proper 

selection, orientation , training, and continued motivation of employees 

res ts wi th the supervisor whose ultimate goal is the development 

72 of an effective produ ctive work force . The importance of this 

s tudy res ts with the implications it provides for b etter unders tanding 

of and improvements in the foregoing areas . 

To determine why some individual staff members func tion effectively 

and others remain only marginally productive has challenged the 

skills and efforts of researchers and practitioners in the field of 

adminis tration and supervision since the b eginning of organizations . 

This s tudy is a continuation of those endeavors , concentrating its 

inquiries on determining agents ' effectiveness in planning and conducting 

the county Extension dairy program and their knowledge in dairying 

72 Amend, op . cit . ,  p .  20 . 
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and related subjects and the relationship of these variables to 

each other and to  selected independent variab les . The independent 

variables were class ified into the following four sub-groups : 

( 1) background and training factors , (2) county situation factors , 

(3)  interest and attitude factors , and ( 4) work related factors . 

B .  SUMMARY OF METHODS AND PROCEDURES USED 

Limitations of the S tudy 
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This s tudy was composed of 41 county Extension workers assigned 

the primary responsib ility for the Extension dairy educational program 

in s elected Tennessee counties . To be included in the s tudy , the 

agent mus t  have attended a week of intensive in-service training in 

dairying and related subj ects in the 1970 calendar year . In order 

to be eligib le to a ttend this in-service training , the agent mus t 

have been assigned to a county with at least $ 750 , 000 from dairying 

and/or at least 20 percent of the county farm income derived from 

dairying . 

Effectiveness Rating Used 

The effectiveness ratings of agents in this s tudy were based 

on the j udgment of qualified people.  Each agent ' s  effectiveness was 

rated by a District Supervisor, an Associate Dis trict Supervisor , 

and from three to five Extension Dairy Specialists who had had the 

opportunity to observe the agent in a variety of teaching s ituations 

with the dairy educational program in the county during the past year . 

In an attempt to maximize the accuracy and uniformity of the 

ratings , all raters used the same rating scale or s core card . The 
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score card was composed of eigh t  broad areas of agents ' responsibilities 

and personality traits . Seven areas on the score card ( including a 

total of 31 questions) dealt with agents ' responsibilities in planning 

and conducting an Extens ion dairy program in the county and one area 

on the score card ( compos ed of nine questions) dealt with agents ' 

personali ty traits , felt by the researcher after reviewing the 

literature to be related to effectiveness . 

Raters were b rought together in groups for ins truction on 

rating procedures . Pitfalls to watch for in making ratings and 

explanation of the rating scale were discussed . Assurance was given 

the raters that their ratings would be kept confidential and would 

in no way help or hinder the individual agent . 

Development and Use of the Multiple-Choice Tes t  

A comprehensive multiple-choice tes t ( 145 questions) was used 

to determine agents ' knowledge in dairying and related subj ects . This 

tes t was developed by Extension personnel and members of the teaching 

s taff in the College of Agriculture,  Univers ity of Tennessee , under 

the direction and guidance of the researcher . The obj ectives of the 

test and procedures for developing the multiple-choice tes t were 

provided in wri ting and discussed verbally with all those involved 

in developing and critequing the tes t .  

In addition to the critique of the tes t by the developing and 

reading committee, a basic item analysis was made by tabulation of 

the responses that were made to each item on the preliminary tes t  

taken by the 2 6  county Extension agents used to pre-tes t the instrument . 
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These 26 agents represented the five Extension dis tricts in the 

s tate . The information gained from the pre-tes t  and the item analysis 

helped the researcher and the developing committee make further 

improvements in the tes t .  

The use of an answer sheet and a scoring key aided the researcher 

greatly in improving the speed and accuracy of the s coring procedure . 

A common correction formula was used for correcting for guessing on 

the tes t .  

Interes t and Attitude Scale Used 

The rank order comparison technique was used to measure agents ' 

interes t in dairying and attitude toward working with the dairy 

clientele in the county . This interes t and attitude s cale gave a 

measure of the relative feeling of agents about the Extension dairy 

work in the county when compared with other Extension work areas on 

five factors ( agents ' j ob satisfaction, agents ' self-confidence , 

agents ' perception of clientele receptiveness to Extension ' s  ass is tance , 

personal interes t ,  and importance in the county) selected as indicators 

of agents ' interest and attitude . 

Data Collection 

Information regarding knowledge in dairying and related subj ects , 

and data concerning interes t and attitudes of agents toward dairying 

were collected from the 41 agents enrolled in the s tudy . Agents were 

brought together in two groups to complete the multiple-choice tes t  

and the interes t and attitude scale . 
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Data on the background and training of agents were taken 

from the file and college transcripts . Data on the county situation 

were taken from materials prepared by the Extension Agricultural 

Economic Department and the Extension Dairy Department . Work related 

data were taken from TEMIS . 

Analysis of Data Used 

The s ta tistical problem in this inves tigation was to determine 

the association of agents ' effectiveness with the county Extension 

dairy program and agents ' knowledge in dairying and related subj ects 

with each other and with the independent variab les . The 24 independent 

variables classified into four sub-groups were as follows : 

Background and training factors . 

1 .  Highes t degree earned 

2 .  Undergraduate grade point average 

3 .  Number of hours undergraduate credit in dairying 

4 .  Number of hours of graduate credits in dairying 

5 .  Number of years of experience in Extension 

6 .  Number of years of experience in present position 

7 .  Number of man-days dairy specialis ts spent in county 

County situation factors . 

8 .  Percent of farm income in county where assigned received 

from dairying 

9 .  Number of dairy farms in the county 

10 . Income from dairying 



11 .  Number of  Grade A dairy farms in county 

12 . Number of men Extension agents assigned to the county 

Interes t and attitude factors . 

13 . Total s core on interes t and attitude s cale 

Work related factors . 

14 . Total man-days agents devoted to dairy educational work 

15 . Man-days agents devoted to individual contact methods 

with dairy clientele 

16 . Man-days devoted to group and mass media methods with 

dairy clientele 

17 . Total number of contacts made wi th dairy clientele 

18 . Number of individual contacts made by agents with dairy 

clientele 
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19 0 Numb er of group contacts made by agents with dairy clientele 

20 . Number of contacts per man-days devoted to dairy work 

2 1 .  Total man-days worked by agent 

22 . Total man-days worked by agent out-of-office 

23 . Total man-days worked by agent in-office 

2 4 .  Percent in-office time was of total time worked by the 

agent 

The null hypotheses used in this s tudy were that the relation­

ships s tated above were not s ignificant at the . 05 level . The coeffi­

c ient of correlation (r) was used to tes t the association of each of 

the independent variab les with each of the dependent variables listed 

above and also to tes t the relationship between effectiveness ratings 

and tes t scores . 



S tepwise regression was used to further analyze the dat a .  

The s tatis tics involved were : (1) the coefficient of correlation , 
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r (used to tes t the null hypotheses) , (2) the coefficient of multiple 

correlation, R, and (3) the coefficient of multiple determination , 

2 
R ( the las t two were used to determine the correlation between the 

dependent variable and two or more independent variab les s imultaneously) . 

Also,  limited use was made of crosstabulation analysis to  help show 

more clearly the exact nature of some of the above relationships . 

C .  SUMMARY OF FINDINGS 

Findings were summarized under two main headings corresponding 

with the dependent variab les of the study . The first s ection summarizes 

the findings regarding the association of agents ' effectiveness with 

selected background and training , county situation , interest and 

at titude, work related and knowledge factors . The second section 

summari zes the findings regarding the association of agents ' know-

ledge with the above mentioned groups of independent variables . 

Association between agents ' effectiveness and s elected independent 

variables were determined by use of coefficients of correlation and 

multiple correlation and through crosstabulation analysis . Therefore , 

this section of the summary was divided into three sub-sections 

corresponding to the methods used to analyze the data . 

Results Regarding Agents ' Effectiveness 

Null hypotheses tes ting regarding the ass ociation between 

agents '  effectiveness and selected independent variab les . The null 



hypotheses s tated that there was no significant association between 

agents ' effectiveness rating scores and each independent variab le 

s tudied . Eight out of the 25 factors analyzed for association with 

agents ' effectiveness were found to equal or exceed the . OS level 
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of significance required to rej ect the null hypotheses . These factors 

were : 

( 1) Number of years in present position--effectiveness ratings 

of agents tended to decrease as years in Extension increased . Agents 

judged to b e  more effective in terms of their dairy program had fewer 

years of service in their present position . 

( 2) Number of years in Extension--the s tatis tical analysis 

revealed that agents with fewer years in Extension had significan tly 

higher effectiveness rating scores than agents with a greater number 

of years in Extension . Tenure of agents (both years in position 

and years in Extension) was inversely related to agents ' effectiveness 

rating in this s tudy . 

(3) Number of man-days dairy specialis t spent in the county-­

agents ' effectiveness rating was positively ass ociated with the amount 

of time specialis t spent in their counties . The most effective agents 

tended to involve dairy specialists more in conducting their county 

dairy program .  

(4) Number of man-days devoted to dairy work with group and 

mass media ·methods--agents ' effectiveness tended to increase as the 

amount of time agents spent on group and mass media teaching methods 

increased . 
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(5)  Knowledge about dairying and related subjects--the more 

effective agents scored higher on the multiple-choice tes t  on dairying 

and related subj ects than the less effec tive agents . 

(6)  Income from dairying in the county where agent was assigned-­

agents ' effectiveness increased as the income from dairying in the 

county increased . Agents j udged to be more effective were located 

in counties where income from dairying was also high . 

( 7) Number of man-days agent spent in the office--effectiveness 

rating of agents increased as time spent in the office increased . 

Agents j udged to be more effective spent more time in their office 

than did the less effective agents . 

(8) Number of contacts with dairy clientele--the more effective 

agents made more contacts with dairy clientele than less effective 

agents . 

Therefore , the null hypotheses s tating that there were no 

significant association between agents ' effectiveness and years in 

present position, years in Extension, time spent by dairy specialists 

in their county , time spent in the office , time devoted to dairy work 

with group and mass media, scores on dairy tes t ,  income from dairying 

in the county , and numb er of contacts with dairy clientele were 

rej ected . 

All of the other independent variables s tudied except one 

(man-days agents were out-of-office) showed a positive correlation 

coefficient with agents ' effectiveness ratings , however , all failed 

to reach the . 05 level of significance required to rej ect the null 

hypotheses . The 17 independent variables which did not achieve the 
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. OS level of significance were: (1) highes t degree earned , (2)  under­

graduate grade point average, (3) hours undergraduate credits in 

dairying, (4) hours of graduate credits in dairying , ( 5) percent of 

county farm income received from dairying , (6)  number of dairy farms 

in the county , ( 7) number of Grade A dairy farms in county ,  (8) number 

of men Extension agents ass igned to the county , (9)  total score on 

interes t and attitude scales , (10) total man-days agents devoted to 

dairy educational work, (11) man-days agents devoted to  individual 

contact methods with dairy clientele , (12) number of individual contacts 

agents made with dairy clientele, (13) number of group contacts agents 

made with dairy clientele, ( 14) number of contacts per man-days 

agents devoted to  dairy work , (15) total man-days worked by agent , 

( 16)  total man-days agents worked out-of-office , and ( 17 )  percent 

agents ' in-office time was of total time worked . 

Therefore, the null hypotheses s tating that there was no 

significant association between agents ' effectiveness and each of 

the above 17 independent variables was not rej ected . 

Findings from the multiple correlation analysis between agents ' 

effectiveness ratings and two or more of the selected independent 

variables simultaneous ly . The percent of variation in agents ' effective­

ness accounted for by all independent variables in each sub-group 

and the independent variables accounting for the larges t percent of 

the variation in agents ' effectiveness within each sub-group of 

independent variables are given b elow :  

( 1) Background and training factors accounted for 52 percent 

of the variation in agents ' effectiveness ratings . Years in present 
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position ,  undergraduate grade point average and man-days dairy 

specialists spent in the county accounted for 90 percent of the 

variation in agents ' effectiveness accounted for by all seven factors 

in this sub-group . Years in present position accounting for almos t 

one-half of this variation in agents ' effectiveness and it was inversely 

related to effectiveness . 

(2) Scores on the 12 sections of the multiple-choice tes t 

in dairying and related subj ects accounted for 42 percent of the 

variation in agents ' effectiveness ratings . Scores on the sections 

on dairy records , abnormal milk and building and farms tead planning 

accounted for approximately 86 percent of the variation in agents ' 

effectiveness accounted for by all 12 sections of the tes t .  

( 3) Work related factors accounted for the third larges t 

percent (34) of variation in agents ' effectiveness ratings . Man-days 

dairy specialis ts spent in the county , man-days agent spent in-office 

and number of contacts with dairy clientele accounted for approximat ely 

80 percent of the variation in agents ' effectiveness accounted for 

by all 11 of the work related variables . 

(4)  County situation factors accounted for 16 percent of the 

variation in agents ' effectiveness ratings . Income from dairying 

accounted for approximately 80 percent of the variation in agents ' 

effectiveness accounted for by all five county situation factors . 

(5)  Scores on the five sections of the interes t and attitude 

scale accounted for 12 percent of the variation in agents ' effective­

ness ratings . Agents feelings concerning the receptiveness of dairy 

clientele to Extension ' s  assistance and relative importance of dairying 



in the county accounted for the larges t percent of the variation in 

agents ' effectiveness accounted for by all five factors in this 

sub-group . 
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The independent variables lis ted above by sub-groups accounted 

for the larges t percent of the variation in agents ' effectiveness . 

Therefore, within each sub-group the above ment ioned variables were 

the b es t  predictors of the agents ' effectiveness rating . 

Fourteen of the above mentioned independent variables were 

selected for further multiple regression analysis . The 14 variab les 

were analyzed to determine which were the best predictors of agents ' 

effectiveness . The 14 variab les accounted for 75 percent of the 

variation in agents ' effectiveness . Five of these variables accounted 

for 65 percent of the variation in effectiveness of the county Exten­

s ion workers s tudied . The five factors and the percent of variation 

accounted for by each were : number of years in the present position , 

23 . 9  percent; undergraduate grade point average , 14 . 3  percent ; man­

days devoted to dairy work with group and mass media methods , 11 . 5  

percent ; score on multiple-choice tes t ,  5 . 6  percent ; and number of 

men Extension agents ass igned to the county , 9 . 5  percent . 

The remaining nine variables accounted for only 10 percent of 

the variance in agents ' effectiveness . 

Findings from the crosstabulation analysis with agents ' effective­

ness ratings , years in Extension and other selected variables . The 

cross tabulation analysis provided a breakdown of the agents (below 

and above average for the group) on each of the s elected factors . 



Findings from the b reakdown of agents into three sub-groups based 

on years in Extension compared with other selected factors are 

presented below .  
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As was shown previously in the section of the report on null 

hypotheses tes ting , there was the relatively high negative correlation 

between agents ' effectiveness rating scores and tenure (both number 

of years in Extension and also number of years in present position) . 

The cross tabulation analysis further showed that there were three 

dis tinct categories of years in Extension with agents ' effectiveness 

rating scores . These categories , some observations and implications 

for each were as follows : 

(1)  The younges t category , from the s tandpoint of tenur e ,  

were those agents with from 5 to 1 2  years in Extension. All six 

of the agents in this category rated above average in effectiveness . 

This indicates that perhaps some common factor or factors such as 

proximity to college training , desire to prove self and/or other 

motivational factors were probably operating to influence agents ' 

j ob performance during this s tage of their career . 

All six of the agents in this category had completed their 

Mas ter ' s  degree . However ,  only one-half of these agents s cored above 

average for the group on the multiple-choice tes t . Also they were 

average for the group on undergraduate grade point average . 

( 2) Fifteen of the 27  agents in the 13 to 31 years in Extension 

category had an effectiveness rating above the mean for the total 

group . Eight of these agents exceeded an effectiveness rating of 130 

as compared to only one in the previous category . The agents with an 
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effectiveness rating s core over 130 had a range in tenure from 17 

to 31 years , which indicates that agents who remain properly motivated 

may continue to improve in effectiveness for many years . Als o ,  

complacency and/or other factors probably b egin t o  exert an important 

influence on many agents ' effectiveness during this s tage in their 

career .  Fif ty-five percent of the agents in this category had 

received a Mas ter ' s  degree . Likewise , about 55 percent scored above 

the group average on the tes t . Only 44 percent of these agents had 

above the group mean undergraduate grade point average . 

(3 )  All eight agents in this category ( 32 to 43 years in 

Extension) were rated below average in effectiveness . Five of the 

eight agents with effectiveness ratings below 90 were in the 32 to 

43 years in Extension category , which indicates that failure to 

maintain the necessary competencies , complacency , and/or other 

factors prob ab ly had a s trong influence on agents ' effectiveness 

during this s tage of their career . All of the agents in this category 

made below the group average or the multiple-choice test in dairying 

and related subj ects . Yet ,  over 62 percent of these agents had above 

the group mean undergraduates grade point average . Only 25 percent 

had earned a Mas ter ' s  degre e .  

Results Regarding Agents' Knowledge 

Hypotheses tes ting regarding the association b etween agents ' 

knowledge in dairying and related subjects and the selected independent 

variab les . The null hypotheses s tated that there was no significant 

association b etween agents ' knowledge in dairying and related subj ects 



and each independent variable s tudied . Only three out of the 25 

factors analyzed for association with agents ' tes t  s cores were found 

to equal or exceed the . OS level of significance required to rej ect 

the null hypotheses . The findings concerning these factors were : 

( 1) Number of years in Extension--test scores of agents 

decreased as years in Extension increased . 

( 2) Number of years in present position--agents ' tes t  scores 

were inversely related to years in present position in Extens ion . 

Agents ' tes t scores tended to decrease as tenure (both years in 

Extension and years in position) increased . 
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(3)  Effectiveness ratings of agents--agents ' tes t  scores 

tended to increase as effectiveness rating increased . Stated another 

way , the mos t effective agents made higher scores on the the multiple­

choice test in dairying and related subj ects . 

Therefore , the null hypotheses s tating that there were no 

significant association between agents ' knowledge in dairying and 

related subj ects and years in Extension ,  years in present position 

and effectiveness ratings of agents were rej ected . 

All other independent variables studied except one (hours of 

undergraduate credits in dairying) were relat ed positively to agents ' 

tes t scores . However ,  all failed to reach the . OS level of s ignificance 

required to rej ect the null hypotheses . Therefore , all other null 

hypotheses tes ted for association with agents ' tes t scores were not 

rej ected . 

The 22 factors found not reaching the . OS level of significance 

were : (1) highest degree earned , (2)  undergraduate grade point average , 
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(3) hours of undergraduate credits in dairying , (4) hours of graduate 

credits in dairying , (5)  man-days dairy specialis ts spent in county , 

(6) percent of farm income in county where assigned received from 

dairying, (7)  number of dairy farms in the county , (8) number of 

Grade A dairy farms in county , (9) income from dairying , ( 10)  number 

of men Extension agents assigned to the county , ( 11) total score 

on interes t and at titude scale , (12) total man-days agents devoted 

to dairy educational work , ( 13) man-days agents devoted to individual 

contact methods with dairy clientele, (14) man-days agents devoted 

to group and mass media methods with dairy clientele , (15) total 

number of contacts made with dairy clientele , ( 16) number of individual 

contacts made by agents with dairy clientele , ( 17) number of group 

contacts made by agents with dairy clientele , ( 18) total man-days 

worked by agen t ,  ( 19) total man-days worked by agent out-of-offi ce , 

( 20) number of contacts per man-days devoted to dairy work , (21) total 

man-days worked by agent in-office , and (22) percent in-office time 

was of total time worked by the agent . 

Therefore , the null hypotheses s tating that there was no 

significant association between agents ' knowledge in dairying and 

related subjects and each of the above 22 factors were not rej ected . 

Findings from the multiple correlation analysis on the correla­

tion between agents ' knowledge and two or more of the selected 

independent variab les simultaneously.  The percent of variation in 

agents ' knowledge accounted for by all variab les in each sub-group 

and the independent variables accounting for the larges t percent of 



the variation in agents ' knowledge within each sub-group of factors 

were : 

( 1) Background and training factors accounted for 23 percent 

of the variation in agents ' tes t  scores . Two factors , years in 

Extension and undergraduate grade point average , accounted for 18 

percent of this variation . Years in Extension , accounted for almos t 

60 percent of the variation accounted for by all s even factors in 

this sub-group , was inversely related to agents ' s cores on the 

multiple-choice tes t .  
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( 2) Work related factors accounted for the second largest 

percent ( 21) of variation in agents ' tes t  scores . Number of contacts 

with dairymen per man-day worked, man-days agents out-of-office , 

total number of contacts with dairy clientele, man-days devoted to 

individual contact methods with dairymen and man-days dairy specialists 

spent in the county accounted for 17 . 4  percent of the variation 

accounted for by all 12 work related factors . 

( 3) County situation factors accounted for 20 percent of the 

variation in agents ' tes t scores . Income from dairying in the county 

and number of men Extension agents assigned to the county accounted 

for 19 percent of this variation . The other three factors accounted 

for only 1 percent of the variation in agents ' tes t s cores . 

(4)  S cores on the five sections of the interes t and attitude 

s cale accounted for 11 percent of the variation in agents ' scores 

on multiple-choice tes t ,  j ob satisfaction and s elf-confidence accounted 

for 9 percent of this variation . However , each of these factors failed 

to reach the . 05 level in the multiple correlation analys is . 



The factors listed above accounted for the larges t percent of 

the variation in agents ' tes t  scores accounted for by all factors 

in each sub-group . Therefore , within each sub-group these factors 

were the b es t  predictors of the agents ' knowledge in dairying and 

related subj ects . 
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Thirteen factors were selected on the b asis of the multiple 

regression and analysis from the four sub-groups . These factors were 

analyzed .with the multiple regress ion analysis to determine their 

association with agents ' tes t scores . All 14 factors accounted for 

35 percen t  of the variation in agents ' tes t  scores . The mos t accurate 

predictors of agents ' scores on the multiple-choice tes t  were : 

{1) agents ' effectiveness rating scores , (2) years in present position , 

(3)  income from dairying in the county , and (4) undergraduate grade 

point average . 

D .  CONCLUSIONS 

Based on the findings of this s tudy the following conclus ions 

have b een drawn: 

1 .  There is a positive relationship between agents ' effective­

ness in conducting the county Extension dairy program and these 

agents ' knowledge in dairying and related subj ects . 

2 .  There is a negative relationship between agents ' effective­

ness ratings and also agen ts ' scores on the dairy subj ect-matter tes t  

and t o  these agents ' tenure (both years in present posi tion and years 

in Extension) . 
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3 .  There is a positive relationship between agents ' effective­

ness and the amount of time these agents spent on group and mass 

media teaching methods . 

4 .  There is a positive relationship between agents ' effec tive­

ness and the amount of time dairy specialis t spent in the county where 

agent was assigned . 

5 .  There is a positive relationship between agents ' effective­

ness and the amount of time these agents spent in their offices . 

6 .  The mos t accurate predictors of agents ' effectiveness 

ratings are number of years in present position (negative association) , 

undergraduate grade point average , man-days devoted to dairy work 

with group and mass media methods , scores on multiple-choice tes t 

and number of men Extension agents assigned to the county . 

7 .  The mos t accurate predictors of agents ' tes t scores are 

agents ' effectiveness ratings , years in present position (negative 

association) , income from dairying in the county and undergraduate 

grade point average . 

E .  RECOMMENDATIONS 

These recommendations were derived from the findings of the 

s tudy , the review of related literature , and the judgment and experience 

of the researcher . 

1 .  The Tennessee Agricultural Extension Service should consider 

es tablishing and maintaining an up-to-date testing program in connec­

tion with the dairy and similar in-service training programs . This 

should help improve the quality of training as well as help evaluate 

• .  



competency levels of agents . Further this should help those respon­

sib le for training make wiser decisions concerning training needs . 

It  also should help them evaluate progress made toward training 

obj ectives . 
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2 .  District supervisors should s tay informed ( through observa­

tion and routine s tudy of TEMIS print-outs) about the uses being 

made of subject mat ter specialis ts in each county , and also about 

allocations of county s taff time through different teaching methods 

in the various work areas . This situational information should be 

reviewed regularly with county personnel in an a ttempt to insure 

the mos t effec tive possible allocations of county s taff and specialis t 

time in the counties . 

3 .  S ince this s tudy shows that the effectiveness of agents 

tended to decrease with tenure , every consideration should be given 

by Extension adminis trators and supervisors to find methods of 

preventing this from happening in the future and to revers ing this 

trend . 

The recently estab lished procedure for allowing county Extension 

workers to move through progress ive steps (Assistant Extension worker, 

Associate Extension worker , and Extension worker) in rank and title 

may provide a motivational tool to help prevent this leveling off in 

performance .  In order that title changes may function as a motivator 

of high performance, careful consideration should be given to not 

making agents ' title or rank changes automatic with tenure , but 

relating them, as s tated in present policy , to the performance of the 
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individual and also accompanied with appropriate financial rewards . 

Proper use of the meri t reward sys tem should help keep agents motivated 

and performing at a more effective level . 

4 .  Dis trict supervisors should study the local situation 

carefully with county Extens ion s taffs and with groups of county s taff 

members with common problems and interes t in search of appropriate 

and timely areas for program emphasis . Assis tance in making and 

encouragement in carrying out appropriate and timely changes in 

program emphasis can help provide the needed challenge to motivate 

an agent to maintain or improve his effectiveness . 

5 .  The University of Tennessee and Agricultural Extension 

Service Adminis tration should continue to review and change their 

retirement policies when warranted based on availab le information . 

6 .  Further research should be encouraged to further clarify 

the following conditions which were indicated in this s tudy : 

a .  The negative association between tenure and agents ' 

effectiveness and agents ' test scores . 

b .  The relation of the leveling off or drop in agents '  dairy 

knowledge and effectiveness to motivation . 

c .  The use of tes ting as a tool for improving in-service 

training programs ( tes ting before training s tarts and at different 

time periods after training) . 

d .  Tes ting as a tool in motivating agents to remain alert 

during in-service training . 

e .  The relationship of time expenditure , via different teaching 

methods , and agent effectiveness . 



f .  The different methods o f  evaluating agents ' performance . 

g .  The us e of different interest and at titude s cales in 

determining the degree of agents ' motivation . 
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APPENDIX A 

To: All persons participating in the ins truction phase of the one 

week of dairy in-service training presented to agents in certain 

Tennessee counties in 1970 

Subject : Request for assis tance in preparing multiple-choice questions 

designed to assess the Dairy Subject Matter Competency of the 

Tennessee County Extension Agents participating in the week of 

In-service Training in 1970 . 

Dear Co-workers : 

As many of you know, I am doing a s tudy of certain factors 

(dairy subject mat ter competency , background and training , attitudes 

and interests , and teaching efforts) associated with county Extension 

workers effectiveness in the conduct of Extension dairy educational 

work in certain T ennessee counties . I need your help in preparing a 

multiple-choice tes t that will assess the dairy subj ect matter competency 

of county Extension agents involved in the s tudy . Enclosed is a section 

from the methods and procedures and from the literature review that 

will help you better understand what I am attempt ing to do and also 

give you some guidance in preparing the test items for the part of the 

training you presented at the in-service training . 

It would b e  greatly appreciated if you would prepare sufficient 

multiple-choice i tems to adequately assess the agent ' s  competency in 

the area you presented at the Dairy In-service Training in 19 70 . I 
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would very much like to have these items by July 26 � 1971 . Let me 

thank you in advance for your cooperation in this endeavor . 

Sincerely , 

Rural A .  Peace 
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Construction of the Dairy Subj ect Matter Tes t 

A multiple-choice test containing ---------- ques tions covering 

what was felt to be an adequate sample of the important phases of 

dairy subject matter necessary to cover the content and ass ess the 

obj ectives of the tes t was cons tructed . This tes t was constructed 

in close cooperation with Extension Dairy Subj ect Matter Specialists , 

other subj ect m £ter specialis t clos ely associated with dairying , 

and the dairy teaching s taff in the College of Agriculture . Approxi­

mately 20 percent more ques tions than planned for the final ins trument 

were cons tructed . 

One basis upon which the adequacy of the tes t ( from the s tand­

point of subj ect matter coverage) was j udged was the subj ect matter 

presented at one week of intensified (included night s ess ions and 

assignments) dairy in-service training in 1970 . This in-service 

training was planned and the content covered was selected by a committee 

including members of the Extension dairy departmen t ,  Extension education 

department , Extension communications department , and members of the 

Extension agronomy , agricultural economic , and agricultural engineering 

departments . Als o ,  it was based partly on the results of a practice 

check lis t survey completed by the county Extension worker with 30 

dairy farmers in each of the 42 counties . I t  was the feeling of this 

group at the time that they were providing an adequate coverage of 

the agents ' dairy subject matter needs for conducting an effective 

county dairy program . Each agent completed a plan of work for a 

dairy program in his county as a part of the training . 
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The prima!I objective of the tes t was to measure the Sub1 ect 

mat ter competency (factual knowledge , understanding of dairy informa­

tion, application of principles . and interpretation of data) of 

county Extension agents needed to collect . analyze , and interpret 

the dairy situation in the county and based on this . to develop and 

implement an effective Extension daixy educational program with the 

daity clientele in the county . 

The committee assisting with the tes t  will b e  asked to j udge 

the following : 

1 .  Quality of individual tes t items (determine if items are 

well constructed) 

areas 

2 .  Complete coverage and balance coverage of subj ect matter 

3 .  Determine if tes t items are necessary and sufficient to 

assess the obj ective . 

After the initial test items were completed , they were reviewed 

by the test reading committee and other competent critics such as 

Extension administrators , supervisors , specialists , and members of 

the teaching s taff of The University of Tenness ee College of Agriculture . 

These reviews led to elimination , revision , and additions to the questions . 

This tes t was then reprinted and given to ____ Tennessee County 

Agricultural Extension Agents not included in the s tudy . Each of 

these agents were asked , af ter he completed the test for sugges tions 

which might aid in improving the tes t items . A record was kept on 

time taken by different portions of the agents to complete the tes t .  

This information provided a guide to setting time limits on the official 

tes t group . 
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The basic i tem analysis was made by tabulation of the responses 

that were made to each item on the test . Tabulation was made as 

follows : 

1 .  Number getting each item right 

2.  Number choosing each of the wrong options 

3 .  Number omitting the item 

4 .  The dis tribution of the above in the upper and lower 

fractions of the group 

This tabulation provided information on the difficulty of each 

item, the discrimination of each item and on the usefulness of each 

option (are the wrong answers fairly equally dis tributed among the 

wrong options ) . 

The information gain from the tryout led to further improvement 

of the tes t .  

Aft er a f inal review of the tes t  b y  the reading committee , it 

was reprinted in mimeograph form in sufficient copies to use with 

each respondent in this s tudy . 

Preparing Multiple-Choice Tes ts 

Ross and S tanley recommend the following rules and sugges tions 

for cons tructing a multiple-choice tes ts :  

1 .  Make all optional responses grammatically consistent . 

2 .  As a rule, use direct ques tions rather than incomplete 

statements .  

3 .  Avoid making the correct response consistently longer or 

shorter than the others . 
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4 .  Avoid using in the correct response the same words or 

phrases that occur in the question or incomplete s tatement .  

5 .  Make all responses plausible . 

6 .  At leas t four choices should be presented whenever possible . 

7 .  In testing for the understanding of a term or concept , 

the term should usually be presented firs t ,  followed by a series of 

definitions or descriptions from which the choice is to be made . 

8 .  To measure the higher levels of understanding , increase 

the homogeneity of the options provided . 

S tanley lis ts 14 question-types which may serve as a guide 

in formulating mul tiple-choice tes t  ques tions . 

1 .  Definition 

a .  What means the same as • • •  ? 
b .  What conclusion can be drawn from • • •  ? 
c .  Which of the following s tatements expresses this 

concept in different form? 

2 .  Purpose 

a .  What purpose is served by • • •  ? 
b .  What principle is exemplified by . • •  ? 
c .  Why is this done? 
d .  What is the most important reason for • • •  ? 

3 .  Cause 

a. What is the cause of • • •  ? 
b .  Under which of the following conditions is this true? 

4 .  Effect 

a .  What is the effect of • • •  ? 
b .  If this is done , what will happen? 
c .  Which of the following should be done ( to achieve a 

given purpose) ? 



5 .  Association 

What tends to occur in connection (temporal (same time) , 
casual (one causes the other) , or concommitant (varying 
together) ) with • • •  ? 

6 .  Recognition of Error 

Which of the following cons titutes an error (with respect 
to a given s ituation) ? 

7 .  Identification of Error 

a .  What kind of error is this ? 
b .  What is the name of this error? 
c .  What recognized principle is violated? 

8 .  Evaluation 

What is the best evaluation of • • •  (for a given purpose) 
and for what reason? 

9 .  Difference 

What is the important difference between • • •  ? 

10 . Similarity 

What is the important similarity between • • •  ? 

11 .  Arrangement 

In the proper order (to achieve a given purpose or to 
follow a given rule) , which of the following comes first 
(or last ,  or follows a given item) ? 

12 . Incomplete Arrangement 

In the proper order , which of the following should be 
inserted here to complete the series ? 

13 . Common Principle 

All of the following items except one are related by a 
common principle : 
a .  What is the principle? 
b .  Which item does not belong? 
c .  Which of the following items should be substituted? 
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14 . Controversial Subj ects 

Although not everyone agrees on the desirability of 
------�-- ' those who support its des irab ility do so 
primarily for the reason that ----------

Many obj ective type tests tend to emphasize facts , because 

i t  is easier to construct ques tions tes ting factual knowledge than 

those that measure understanding , application of principles or 

interpretation of data . Although there is a positive relationship 

between factual knowledge and unders tanding ,  the relationship is not 

perfect . In order for a person to unders tand a principle , he mus t 
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have the relevant facts and basic skills . But the mere possession of 

facts does not assure that the one being tes ted really understands 

the material . 

Obj ective test ques tions do not divide into dis tinct groups , 

those that measure factual knowledge , unders tanding , application or 

interpretation . Many items may involve two or more of these at various 

levels . Multiple-choice items in particular lend themselves to tes ting 

the understanding and application of principle with certain material . 

The multiple-choice question also works well with the interpretive 

type i tem. This type of item consists of an introductory section of 

material , giving the necessary background and setting the problem , 

followed by a series of questions checking for interpretation of the 

materials . The introductory materials may be text , graphs , tables , 

maps , charts or any similar materials . The introductory material can b e  

complete in itself , providing all of the information needed for under-

s tanding, or it can be incomplete so that the person being tes ted must 

know certain things in addition to those given . 



To the following : 

Clyde K.  Chappell 
William M.  Miller 
V .  D .  Parsons 
T .  Ray Spann 
Herbert c .  Holt 
Joe D. Burns 

Dear Co-workers : 

Kenneth E .  DeBusk 
Hugh 0 .  Vaigneur 
Ralph L .  Hamilton 
Frank M. DeFriese 
Robert S .  Dotson 
Cecil E .  Carter , Jr . 
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I would like to take this opportunity to express my sincere appreciation 
to you for your excellent response to my recent request for help in 
designing a dairy tes t .  I received approximately 160 ques tions in 
response to this reques t .  

These questions were mimeographed and given to a reading committee 
composed of persons representing--Extension supervis ion and adminis­
tration, Extension Agriculture economics , Extension education , Extension 
communication ,  Extension dairying , dairy teaching and research , and 
education . In addition to the editing of individual items which 
helped to clarify many ques tions , the maj or criticism of the tes t 
was concerning the fact that most ques tions presented were factual 
and highly technical . Mos t members of the reading commi ttee indicated 
that it was a thorough tes t of the factual knowledge needed in conducting 
a dairy program . 

Many members of the reading committee recommended that some problem 
solving ques tions that would test the unders tanding and/or reasoning 
ability of agents were badly needed to improve the tes t .  

I t  would b e  greatly appreciated if you would write me at leas t one 
problem solving type question that would test the unders tanding and/or 
reasoning ability of agents in planning and conducting an Extension 
dairy program in the county . Hopefully the tes t can b e  completed 
within the next ten days to two weeks . Thanks again for your most 
valuab le assis tance on this proj ect . 

Sincerely , 

Rural A .  Peace 
Associate District Supervisor 



To: Associate Dis trict Supervisors (Agriculture) 

Gentlemen: 

The dairy meetings of agents have been scheduled as follows : 

Wednesday , November 10 , in Knoxville--128 Plant Sciences 
Building 

Thursday , November 11 , in Nashville--Ellington Agricultural 
Center Auditorium 

You ,  of course ,  realize that Mr . Rural Peace will b e  in attendance 
and will conduct a dairy survey questionnaire during the morning 
and possib ly part of the afternoon . 
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After that , Mr. Clyde Chappell or another member of the Dairy Depart­
ment will discuss with the agents answers to ques tions contained in 
the questionnaire and , in general , discuss the dairy educational 
program for the s tate . The meeting will begin at 9 : 30 a .m .  and will 
end at 3 : 30 p .m .  

We are mos t interested in the outcome o f  this s tudy as it may provide 
some information on which future decisions might be made relative 
to inservice training programs . 

cc Clyde Chappell 
V .  W. Darter 
Dis trict Supervisors 

Yours very truly , 

William D .  Bishop 
Associate Dean 



TO : FOLLOWING EXTENSION AGENTS IN DISTRICT FIVE 

Charles Edwards 
Raymond Sutton 
Arnold Hunter 
James W. Bond 
Thomas B .  Carney 

Dear Agents : 

Bob L .  Gilley 
Charles McCall 
J .  W .  McClain 
J .  C .  Amos 
James L .  Pipkin 

We would like to ask �hat you reserve Wednesday , November 10 , 1971 
to participate in the completion of a questionnaire related to the 
Dairy Extension program. We would like to ask that you meet with 
us at 9 : 30 A .M.  to 3 : 30 P .M .  in Room 128, Plant Sciences Building , 
Ins titute of Agriculture Campus . 
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For your information , Mr. Rural Peace , Associate Dis trict Supervisor,  
Dis trict IV, will b e  conducting a s tudy on evaluation of the Dairy 
Extension program in the counties that participated in the Dairy 
Inservice Training in 1970 . Part of this s tudy will involve your 
completing the ques tionnaire on November 10 . Mr . Clyde Chappell 
will be available after you have completed the questionnaire and 
he and Mr . Peace will discuss these ques tions with you . 

It is ess ential that each of you reserve this date and participate 
in the completion of this questionnaire since all of these need to 
be completed under the same conditions . Mr . Peace will b e  meeting 
with other agents on Thursday , November 11, for the same purpose .  

I am enclosing a parking s ticker for your use on this day . 

Very truly yours , 

John B .  Brower, Jr . 
Associate District Supervisor 

JBBJr/mk 
Enclosure 

cc : Mr . Rural Peace 



TO : ALL AGENTS ASSISTING WITH THE PRE-TESTING OF THE DAIRY 
QUESTIONNAIRE AND PARTICIPATING AS RESPONDENTS IN THE DAIRY 
EXTENSION EDUCATION STUDY 

Dear Agents : 

I would like to take this opportunity to express my appreciation 
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to you for your assis tance with the Dairy Study . I was very favorab ly 
impressed by the excellent positive attitude exhibited by every single 
one of you towards participating in this project .  Your help on this 
s tudy is greatly appreciated . 

Enclosed is your copy of the 145 question multiple-choice tes t with 
the correct answers marked for your use .  Most of you checked the 
way you answered each ques tion on your copy as you completed the 
ques tionnaire . It is hoped that this will s erve as a good review 
for you of the Dairy Inservice Training attended earlier . You may 
want to discuss certain ones of these ques tions with the appropriate 
specialis t as they visit your county . 

Again let me say Thank You for not only the help on this s tudy , but 
for the excellent attitude you express while providing the help . 

RAP/lh 
Enc l . 
cc : Dr . Bishop 

H .  T .  Short 
Owen Hodges 
Ray S tamey 
John Brower 
Clyde Chappell 

Yours truly , 

Rural A. Peace 
Associate Supervisor 



APPENDIX B 

Agent ' s  Name�------------------------------------------

(For rating County Extension Agent Dairy Educational Program Effectiveness ) 

Deals with areas of agents responsibilities : 

A .  Planning the County Dairy Program 
( 12 pts . )  

1 .  Effectively involves appropriate 
people 

2 .  Develops an adequate long-range and 
annual plan in dairying 

3 .  Evaluates the planning process and 
resulting writ ten documents 

B .  Carrying out the annual plan of work 
(40 p ts . ) 

1 .  Makes a continuous effort to 
effectively carry out the dairy 
plan of work 

2 .  Effectively uses a variety of 
appropriately selected teaching 
methods 

3 .  Uses mass media effectively 

4 .  Uses group methods effectively 

5 .  Uses personal contacts effectively 

6 .  Delegates and shares responsibilities 
with s taff , committees , and leaders 

7 .  Involves public agencies and other 
organizations in implementing the 
dairy program 

8. Provides opportunity for leadership 
development 
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Poor Fair Good Excellent 



9 .  Uses sound , up-to-date dairy subject 
matter information 

10 .  Evaluates and adj us ts aspects of the 
dairy plan of work as needed 

C .  Evidence o f  effective educational work 
in dairying ( 24 pts . )  

1 .  Increases participation in the 
dairy work 

2 .  Has active leadership in the dairy 
program 

3 .  Has county or area wide activities 
underway in dairying 

4 .  Helps increase the net income from 
dairying 

5 .  Gives priority to educational work 
in areas of dairying where maj or 
improvement is needed 

6 .  Is recognized as an educational 
leader in dairying in the county 
or area 

D .  Working relationships (12 pts . )  

1 .  Cooperates and promotes teamwork 
among county staffs and promotes 
teamwork 

2 .  Cooperates with farm and community 
organizations and groups in promot­
ing dairying in the county 

3 .  Enlis ts the aid of the dairy special­
ist s taff when needed in planning and 
carrying out the dairy work in 
county or area 
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Poor Fair Good Excellent 



E .  Public relations (20 pts . ) 

1 .  Maintains effective public relations 

2 .  Maintains a pleasant , friendly , 
and business-like office 

3 .  Keeps appropriate people well­
informed 

4 .  Builds and maintains close working 
relationships with communication 
media personnel 

5 .  Cooperates with other federal and 
s tate agencies where possib le in 
promoting dairying 

F .  Office management (8 pts . ) 

1 .  Handles contacts promptly and 
courteously 

2 .  Maintains adequate, up-to-date filing 
sys tem for dairying 

G .  Profess ional improvement (8 pts . ) 

1 .  Keeps self up-to-date in dairying 
by personal inquiry 

2 .  Attends and actively participates in 
inservice training 

Deals with agen ts personal characteristics 

H .  Personality traits of the agent (36 pts . ) 

1 .  How much s elf-reliance and confi­
dence in dealing with dairy clientel 

2 .  How much initiative has he demon­
s trated in the dairy educational 
program 

3 .  How much enthusiasm has he shown in 
working with dairy clientele 

E 
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Poor Fair Good Excellent 

Little Some Much Verv Much 



4 .  Has he shown good decision making 
ability with regard to dairy 
educational program 

5 .  Does he have a positive attitude 

6 .  Does h e  exhibit helpful attitude 
toward dairy clientele 

7 .  How friendly is he with dairy 
clientele 

8 .  Does h e  show interes t in dairy 
farmers ' problems 

9 .  Is his personal appearance 
appropriate for the j ob 
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Poor Fair Good Excellent 



Name -------------------------------------------- County, ________________________ ___ 

A SCALE FOR MEASURING INTEREST IN AND ATTITUDE (relative-rank order comparison) TOWARD 
THE FOLLOWING WORK OR AUDIENCE AREAS 

Work or Receptiveness of Personal Satis-
Audience P ersonal Feeling of Clientele to faction from Job Importanc� 
Areas Interest Self-Confidence Extension ' s  Ass is tance Accomplishment in County 

BEEF 

SWINE 

DAIRY 

CROPS 

HORTICULTURE 

FORESTRY 

COMMUNITY & 
RESOURCE DEV . 

POULTRY 
--

Directions : Above is a lis t  of s tatements about work or audience areas . Please rank each statement 
on each of the work or audience areas . Ranking of work or audience areas should b e  made 
in degree of from � to least ( 1  through 8) . 

' 
I 

' 

1-' 
...... 
0 



DAIRY QUESTIONNAIRE 

Directions : 

Read each of the following items and decide which choice 

best completes the s tatement or answers the ques tion . Mark your 

answers on the separate answer sheet . Do not mark them on the tes t  

booklet . Indicate your answer by circling , on the answer sheet , 

the let ter corresponding to your choice . That is , if you think 

that choice B is the best answer to item 1 ,  circle the B in the 

row after number 1 on your answer sheet . 

When the tes t is scored , a percentage of the wrong answers 

is sub tracted from the number of right answers as a correction for 

haphazard guessing . It is improbable, therefore , that mere guessing 

will improve your score significantly;  it may even lower your score . 

If however , you are not sure of the correct answer but have some 

knowledge of the question and are able to eliminate one or more of 

the answer choices as wrong , your chance of getting the right  answer 

is improved , and it  will b e  to your advantage to answer such a 

question. Circle the correct answers for each of the following 

quest ions on the answer sheet provided . 

I .  NUTRITION AND FEEDING 

1 .  The greates t single factor affecting the nutrient content 

of forages fed to dairy cattle is : 

a .  whether it is cut for hay or silage 

b .  type of forage crop fed 
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c .  reduction in diges tibility with advancing maturity of forage 

d .  increase in protein content with advancing maturity of forage 



2 .  Surveys among farmers , in a s tate wide survey , having their 

forage analyzed have shown : 

a .  forage testing was profitable to the dairyman 

b .  they would not recommend it to their neighbor 

c .  they will continue to tes t only i f  service is free 

d .  forage tes ting was done to please their County Agent 

3 .  On the average , feed costs represents about what part of 

the total cost  of producing milk 

a .  1/4 

b .  1/3 

c. 1/2 

d .  3/4  

4 .  It is  estimated that ____ percent of  the difference between 

herd averages are environmental in origin . 

a .  80% 

b .  60% 

c .  40% 

d .  20% 
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5 .  The maximum amount o f  urea that a cow should consume daily is 

a.  0 . 1  lb . per 1000 lbs . body weight 

b .  0 . 5  I I  

Co 2 . 5  I I  

do 5 . 0  I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  I I  I I  

I I  I I  I I  

I I  I I  I I  

6 .  A dairyman reports blindness among his young calves . In 

response to his reques t for assis tance you should look at 

which of the following for a possible cause :  



7 .  

a .  whether �e concentrate is all grain or not 

b .  whether the forage being fed is weathered or over mature 

c .  whether �e cows are confined 

the concrete each day 

d .  whether the calves are 

If well-fed growing calves 

a. develop whi te scours 

b .  lose patches of hair 

weaned 

do not 

or are allowed to get off 

earlier than six weeks of 

get enough vitamin A they 

c .  g o  blind b ecause of pressure on the optic nerve 

d .  die from pneumonia 
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age 

may 

8 .  The total water requirements of cows are determined mostly by 

a.  the amount of milk produced 

b .  the amount of salt consumed 

c .  how much sweating caused b y  high temperature 

d .  how much dry matter is consumed 

9 .  Concentrate feeds for milk cows need supplementation with calcium 

a .  when the forage is solely corn silage or grass or cereal 

hay and/or silage 

b .  where heavy phosphate fertilization is practiced 

c .  when the feed contains urea o r  other NPN concentrates 

d .  during the winter when vitamin D is limited 

10 . New b orn calves should receive only colos trum for feed early 

because 

a .  they cannot digest any other feeds 

b .  they need the colos trum for a purgative 

c .  colos trum furnishes them immunity factors against diseases 

d .  they need the vitamins and minerals found only in colostrum 



11 . Feeding iodized salt instead of common salt to a dairy herd 

is recommended 
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a .  to prevent diseases such as foot rot ,  ringworm and dermatitis 

b . to increase milk production through its effect on thyroxine 

production 

c .  to prevent goiter in new born calves 

d .  to improve the diges tibility and utilization o f  feed 

nutrients 

12 . If two cows are equal in lactation ability but differ in size , 

the smaller cow will be the more profitab le because 

a .  she requires less space and lower overhead costs 

b . her feed costs for maintenance are lower 

c .  her TDN requirement for milk yield (ab ove maintenance) is 

lower 

d .  she requires less protein in her ration 

13 . Except for possib le effects on palatab ility , the source of 

protein in cattle rations is of minor importance b ecause 

a .  rumen microorganisms change mos t nitrogenous compounds 

into their own characteris tic proteins 

b .  the cow does not require so-called ess ential amino acids 

c .  all proteins can b e  digested to a common set o f  amino acids 

d .  cows can make the proteins they need out of starch and 

c�llulose 

14 . A farmer tells you he has an adequate supply of good corn 

silage and medium quality grass hay and asks your advice on· 

the percen t  protein grain ration he should feed . What percent 

would you recommend? 
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a. 14% 

b .  16% 

c .  18% 

d .  20% 

15 . The net energy evaluation of feeds gives a better measure than 

TDN of their use for milk production because 

a .  some of the diges tible nutrients cannot b e  converted to 

energy 

b .  diges tib le nutrients from different sources differ in 

the amount of loss due to heat 

c .  the c ow  has to convert TDN to energy b efore i t  can make milk 

d. - net energy evaluations are more accurately determined than TDN 

16 . DHIA records ( annual summary) show that as feed cost goes up , 

income over feed cos t 

a .  goes down 

b .  stays relatively unchanged 

c .  goes up 

II . DAIRY RECORDS AND RECORD KEEPING 

17 . On the DHIA monthly report each cow is classified on proj ected 

milk production into one of : 

a .  more than 5 categories 

b .  5 categories 

c. less than 5 categories 

18 . The number of DHIA herds in your county currently is 

a. less than 10 c .  20-30 

b .  10-20 d .  over 30 



19 . From 1960 to 1969 the average Tennessee cow increased milk 

production 

20 . 

2 1 .  

a .  less than 1000 lbs . milk 

b .  1000-2000 lbs . milk 

c .  2000-3000 lbs .  milk 

d .  more than 3000 lbs • milk 

The average Tennessee DHIA cow 

a .  less than 9000 lbs . milk 

b .  9000-10000 lbs . milk 

c .  10000-11000 lbs .  milk 

d .  more than 11000 lbs • milk 

The number of Grade A producers 

a .  under 30 

b .  30-50 

c .  50-80 

d .  over 80 

in 19 70 produced 

in 1969 for your county was : 

22 . On the DHIA herd summary page the average percent days in 

milk on a herd basis should be 

a.  75-80 

b .  80-85 

c .  more than 85 

d. less than 75 

23 . DHIA supervisors with 20 herds and 1000 cows usually have 

a gross monthly income of 

a .  less than $300 c .  $400 - $ 500 

b .  $300 - $399 d .  more than $ 500 

176 
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24 . The herd summary provides average days dry for the herd . The 

desirable average days dry for mos t economical year production is : 

a .  less than 50 days 

b .  50-60 days 

c .  70-80 days 

d .  more than 80 days 

25 . From the herd summary the average days open is provided . If 

all b reeding dates are reported the desirable number of days 

open should b e  

a .  less than 5 0  days 

b .  50-75 days 

c .  80-100 days 

d .  over 100 days 

26 . S ituation - Herd A - average August 1971  on 292 Holstein cows -

11170M - 426F . The herd feed program per cow for the pas t 12 

months included : (1) 11 tons silage , (2) 1 . 8  tons hay ,  

(3)  2 . 3  tons grain - forage provided at rate of 2 . 1  lbs . hay 

equivalent per 100 lbs . body weight . Would this quantity of 

feed b e  considered : 

a .  adequate 

b .  inadequate 

c .  more than is needed 

d .  not enough information provided 

2 7 . S tudies have shown that a record of a single days production 

from the third through the eighth month of lactation would 

help a dairyman predict the good producers from the poor 

producers ______ percent of the time . 
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a. 23% 

b .  33% 

c .  63% 

d .  83% 

28 . The following information was taken from the following reports 

(DHIA Herd Summary 202 and Monthly Report DHIA 200) . Check 

one of the following which is B2! a problem situation : 

a .  Hols teins @ 1330 lbs . body weight 

b .  average of 9 7  days dry 

c .  80% days i n  milk 

d .  average age o f  first calf heifers @ 3 5  months 

e.  36 of 292 cows b red four or more times 

29 . From a herd analysis s tudy , cows which should be considered 

as cows to cull (least profitable) are rated : 

a .  A c .  c 

b .  B d .  D 

III.  ARTIFICIAL BREEDING , SIRE SELECTION AND GENETICS 

e .  E 

30 . Which of the following is � taken into consideration in a 

USDA Sire Summary 

a.  records per daughter 

b .  number of herdmates 

c. records of herdmates 

d .  number of herds in which daughters are located 

e .  conception rate 



3 1 .  Given the following information on five bulls , s elect the 

most desirable ranking 
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Bull 
Predicted 
Milk 

Predicted 
Fat Repeatab ility 

A 
B 
c 
D 
E 

+ 677  
+1163 
+1479 
+ 169 
+ 524 

+ 8 
+41 
+62 
+25 
+17 

95% 
33% 
66% 
85% 
33% 

Rankings : (a) (b) (c) (d) (e) 

A B 
B c 
c A 
D E 
E D 

c 
E 
A 
B 
D 

C A 
B D 
A C 
E B 
D E 

32 . The �est definition of repeatability of a sire ' s  summary is : 

a .  high conception rate 

b .  the confidence level of the estimate of future daughters 

performance 

c .  that the sire has a high plus proof 

d .  that the type of his daughters average higher than b reed 

average 

33 . Identification is ess ential for production records to be used 

a .  10% c .  42% 

b .  35% d .  64% 

34 . The percentage of dairy cows bred artificially to dairy b ulls 

in Tennessee in recent years has been : 

a .  under 15% c. 36 - 45% 

b .  16 - 35% d .  over 45% 



35 . Heritability in dairy cattle is highest  for : 

a .  type 

b .  milk production 

c . fat percentage 

d .  longevity 

36 . In s ire selection most consideration should b e  given to : 

a .  feet and legs 

b .  longevity 

c. milk production 

d .  fat tes t 

3 7 .  The predicted difference of a sire means : 

a .  repeatability is above 50% 

b .  the difference between daughter ' s  production and the 

production of the daughter ' s  dams 

c .  an educated guess at sires performance 

d .  a measure of a sire ' s  genetic value 
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3 8 .  Maximum annual genetic improvement in milk production is about : 

a .  2 percent c .  15 percent 

b .  6 percent d .  25 percent 

39 . Given the following information on four sires for future use 

in AI , select the Sire Summary likely to change most 

Sire Predicted Milk Predicted Fat 

a .  25 daughters in one herd +1025 +35 

b .  10 daughters in 10 herds +1025 +35 

c .  10 daughters in one herd +1025 +35 

d .  30 daughters in 2 herds +1025 +35 
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40 . 

41 . 

Given the following information on four sires for future use 

in AI , select the Sire Summary likely to change leas t 

S ire Predicted Milk Predicted 

a .  25 daughters in one herd +1025 +35 

b .  10 daughters in 10 herds +1025 +35 

c .  10 daughters in one herd +1025 +35 

d .  30 daughters in 2 herds +1025 +35 

Heritab ility is the fraction of the observed variance in a 

trait (say the ability to produce milk) which results from 

difference between individuals due to heredity . In the case 

of milk production , it is in the range of : 

a .  . 20 - • 30 

b .  • 40 - • 60 

c .  . 80 - 1 . 00 

d .  not known 

Fat 

42 . In Holstein , b lack color is dominant to red . I f  a red Hols tein 

bull were mated to a group of red cows the resultant calves 

would b e :  

a .  3 /4 b lack , 1/4 red 

b .  all red 

c .  1/2 black ,  1/2 red 

d .  we would have to wait and see 

IV. DAIRY FARM PLANNING AND MANAGEMENT 

43 . The bas ic reason for making a farm plan for a dairy farm is 

a .  to adj us t the size of the business 

b .  to use the available labor more efficiently 

c .  to use the available resources more efficiently 

d .  to use the available capital more efficiently 

44 . A farm plan can b est  be described as : 

a .  a s et of guidelines for the operation of the farm 



b .  a b lueprint for running the farm 

c .  a s chedule of changes to be made 

d .  a guide for efficient use of farm labor 

45 . The budgeting process in farm planning is defined as : 

a .  an allocation of funds to the different farm enterprises 
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b .  a record analysis sys tem for farming 

c .  an allocation of resources 

d .  an allocation of labor and capital to the different farm 

enterprises 

46 . The major consideration in developing a dairy farm plan is : 

a .  the concentration of dairy farms in the community 

b .  the amount of labor available 

c .  the desires o f  the family 

d .  the amount o f  feed produced 

47 . When developing a dairy farm plan it is ess ential to know : 

a .  price of concentrates 

b .  the land resources available 

c .  the current price of milk 

d .  the availability o f  credit 

48 . In discussing dairy farm planning with a farmer , we can tell 

him that he can expect a return per cow to land lab or and 

capital of about 

a .  $180 

b .  $250 

c .  $420 

d .  $620 



49 . The capital requirement per cow exclusive of land on a dairy 

herd of about 50 cows is about : 

a .  $600 c. $1000 

b .  $800 d .  $1500 

50 . In developing a dairy farm plan, how many cows can be sub­

s tituted for one acre of burley tobacco without sacrificing 

labor or net income? 

a .  2 c .  5 

b .  3 d .  7 

V.  PRODUCTION OF , QUALITY , AND QUANTITY OF FEED FOR DAIRY HERD 

5 1 .  Which o f  the following crops made into silage b es t  fits this 

description: Produced in summer , harves ted in late summer , 

(Augus t and Sep tember) , direct cut , has high grain content 

does ' t  need a preservative , produces h igh tonnage , is easy 

to crop 

a. grain sorghum 

b .  sorgh�sudangrass hyb rid 

c .  corn 

d .  hybrid silage sorghum 

52 . Which of the following crops made into silage bes t  fits this 

description: Produced in spring , summer and fal l ,  has high 

digestib le protein content , usually wilted , produces a 

relatively high tonnage , mos tly made into hay except for 

firs t cutting , doesn ' t  need a preservative when wilted . 

a .  red clover c .  orchardgrass 

b .  timothy d .  alfalfa 
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53 . Which mois ture content is mos t desirable for corn s ilage? 

54 . 

55 . 

a .  60-64% c .  71-75% 

b .  65-70% d .  76-80% 

Which is the recommended s tage to harves t corn for silage? 

a .  roas ting ear (milk) to dent 

b .  dough to early dent 

c . dough to full dent 

d . full to hard dent 

I t  would be more desirable to put drier s ilage 65% moisture 

and b elow into upright silos rather than bunker type silos 

b ecause:  

a .  the leaves can b e  caught and held b etter inside the 

upright silo 
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b .  less segregation of plant parts occurs in an upright  silo 

c .  i t  is easier to add extra water into an upright silo 

d .  the air can b e  excluded easier in an upright  silo 

56 . Fas t filling and sealing of silos lowers spoilage losses , 

this is most important b ecause 

a. temperature is increased 

b .  acid production time is lengthened 

c .  acid production time is shortened 

d .  silage packs tighter 

57 . Which of the following crops for hay would have the highes t  

digestible protein content i f  all were cut at the recommended 

s tage to harvest ?  

a .  alfalfa c.  annual lespedeza 

b .  red clover d .  orchardgrass 



5 8 .  What is the mos t important factor in producing quality hay? 

a .  early cutting 

b .  early raking 

c .  loose baling 

d .  fas t  conditioning 
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59 . Which of the following forage corps would lose quality fas ter 

than the other crops after all crops reach the recommended 

s tage to harvest ?  

a .  oats c .  red clover 

b .  crimson clover d .  orchardgrass 

60 . Quality pasture is important in a dairy operation b ecause 

a .  the cows produce more milk when pasture is used along with 

hay and silage 

b .  the cows tend to get sore feet on concrete and need to 

use some pasture 

c .  pastures are convenient for small herds 

d .  cows like to graze pastures b etter than eating hay in dry lot 

6 1 .  The primary reason pas tures are generally higher quality than 

hay or silage is because 

a .  the cows can select and graze the higher quality pasture 

plants 

b .  the pasture plants are grazed at a younger s tage than the 

hay or and silage is harves ted 

c .  the crops used for pas ture are higher quality than the 

hay and silage plants 

d .  farmers manage pastures b etter than hay and s ilage crops 



62 .  When should cows b e  allowed to  graze sorghum-sudangrass 

hybrids ? When they reach a height of : 

a .  6 inches c .  18 inches 

b .  12 inches d .  24 inches 
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63 . When should cows be allowed to graze Pearlmillets? When they 

reach a height of : 

a .  6 inches c .  18 inches 

b .  12 inches d .  24 inches 

64 . Alfalfa , which used to b e  called the queen of forages , is not 

b eing grown on many farms today . 

a .  alfalfa i s  too cos tly t o  produce , therefore , should not 

be considered in a farm plan 

b .  alfalfa cannot be produced economically because of the 

alfalfa weevil 

c .  alfalfa can b e  produced economically today and should b e  

considered in the dairy farm plan 

d .  alfalfa is subj ect to so many problems such as , insects 

and diseases , that it is unprofitable to produce 

65 .  Small grain are used for pasture in fall , winter and spring . 

When oats , b arley , wheat , or rye are planted about S eptember 1 ,  

is there any practical difference in their yield b efore cold 

weather s tarts ? Pick the highest producing one . 

a .  oats 

b .  barley 

c .  wheat 

d .  rye 

e .  no dif ference 
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66 . Pick the b es t  combination of practices which will help produce 

the maximum amount of fall grazing . 

a.  early seeding , winter hardy variety , and heavy seeding rate 

b .  winter hardy variety , high phosphorus rate and heavy s eeding 

rate 

c .  heavy seeding rate , high phosphorus rate and heavy nitrogen 

rate 

d .  high phosphorus rate,  early seeding , and heavy s eeding rate 

e .  heavy nitrogen rate,  early seeding , and heavy seeding rate 

VI. AB�ORMAL MILK 

67 . Milk high in leucocytes is considered to be abnormal . Generally , 

a contributing factor to this abnormality is : 

a .  udder infection 

b .  advanced stage of lactation 

c .  old cow 

d .  Lepta 

d .  all the above 

68 . Milk containing a large number of psychrophilic bacteria will : 

a .  not necessarily mean high acidity o r  soured milk 

b .  always contain high acid 

c .  always possess a malty flavor 

d .  have no quality meaning 

69 . To control rancid milk on the market :  

a .  all mastitic cows mus t be treated 

b .  inactivate the lipase as soon as possib le 

c .  the milk should be pas teurized t o  destroy the rancid flavor 

d .  induce excessive agitation to activate the lipase 



70 . Leucocytes are : 

a .  white b lood cells 

b .  S treptococcus agalactae bacteria 

c .  S traphylococcus aureus organisms 

d .  red b lood cells 

7 1 .  The official test used to determine the number o f  leucocytes 

per milliliter of milk is : 

a .  The California Mas titis Tes t 

b .  Electronic Coulter Counter 

c .  Modified White Side Tes t 

d .  Wisconsin Mas titis Tes t 

72 . A high California Mas titis Test reading will affect : 

a .  pounds of milk 

b .  percentage solid-not-fat 

c .  percentage of butterfat 

d .  all the above 
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73 . Mr . Jones received a notice s tating that his permit to s ell 

Grade "A" milk has been suspended because of high leucocyte 

count . Mr . Jones was not familiar with what a high leucocyte 

count mean t ;  therefore , he came to you for an explanation . 

Mr . Jones unders tood why his permit was suspended after you 

told him that: 

a.  his milk contained 1 , 500 , 000 or more somatic cells per 

milliliter on three of the las t five tes ts 

b .  improper refrigeration increased the count 

c .  the veterinarian had recently treated five cows in the 

herd for mastitis 



d .  the bacteria count had exceeded 100 ,000 per milliliter 

three times on the las t five tes ts 

7 4 . You are convinced that Mr . Lows must eliminate one time 

consuming practice in the milking parlor since his son will 

be leaving for college . Your advice would be to eliminate : 

a .  teat dipping 

b .  dipping milkers between each cow 

c .  washing the cows udder 
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75 . It has b een es timated that poor milking procedures and mastitis 

cos t the average Tennessee dairyman milking a 50 cow herd : 

a .  $ 250 to $500 per year 

b .  $750 to 1 , 500 per year 

c .  $ 2 ,500 to $3 , 000 per year 

d .  $ 3 , 500 to $4 ,000 per year 

76 . Mr . Brown spends approximately 9 minutes per cow in the 

milking parlor at each milking . He has noticed a gradual 

increase in the leucocyte count and a s ligh t  hemorrhaging 

at the teat end . Under these conditions what would b e  the 

first thing you would advise Mr . Brown to do : 

a .  increase the amount of vacuum 

b .  discontinue teat dipping 

c .  have the milking system checked out under load 

d .  s ell all infected cows 

7 7 .  A dairyman milking 50 cows and using 3 machines should change 

standard narrow-bore inflations : 

a .  every 100 to 120 days 

b .  every 30 to 40 days 

c .  every 75 to 80 days 

d .  none of the above 
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7 8 .  One o f  the bes t ways to prevent spread o f  mas titis in a dairy 

herd is to 

a .  use a s trip cup t o  detect early inflammation 

b .  milk infected cows las t 

c .  dip teats in a compatible disinfectant s olution after 

each milking 

d .  thoroughly wash udders before each milking 

VII . MILKING MANAGEMENT 

79 . Where should the controller be located? 

a .  at end of vacuum line 

b .  between pump and first stall cock 

c .  in the center o f  vacuum line 

d. no difference 

80 . What is the function of the pulsator? 

a .  message and insure proper circulation in the teat 

b .  open the sphincter muscle in the teat and allow milk to flow 

c .  both a and b 

d .  neither a or b 

81 . A gauge on the vacuum line tells you the following : 

a .  how much vacuum is on the line 

b .  how much vacuum is on the teats 

c .  how much vacuum is on the entire sys tem 

d .  all of the above 

82 . If vacuum on the line is 15 inches , the vacuum at the teat will 

probably be which of the following? 

a .  9 inches c .  13 inches 

b .  11 inches d .  14 inches 



83 . What minimum diameter should the milk line be with 2 or 3 

units operating? 

a. 3 /4 inch c .  1 1/2 inches 

b .  1 inch d .  2 inches 

84 . What minimum diameter should the milk line be with 4 to 6 

units operating? 

a. 1 inch c .  2 inches 

b .  1 1/2  inches d .  2 1/2 inches 

85 . What is the diameter of a narrow bore teat cup liner? 

a .  1/2 inch c.  1 inch 

b .  3/4 inch d .  1 1/4 inches 
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86 . How much time should lapse b etween washing udder and attaching 

unit ?  

a .  10 seconds d .  2 minutes 

b .  30 seconds e .  3 minutes 

c .  1 minute 

87 . How many minutes are required for most cows to milk out? 

a .  2 minutes c. 5 minutes 

b .  3 minutes d .  8 minutes 

88 . Mr . Smith wants to milk from 100 to 120 cows . Two people will 

do the milking mos t of the time . However , at times there will 

be only one .  Mr . Smith would like for his men to spend not 

over 2 hours per milking (4 hours per day) in the milking 

parlor . Which of the following parlors would you recommend 

as a first choice for the mos t  efficient use of lab or : 

a .  double 3 s ide opening with 3 units 

b .  double 3 side opening with 6 units 



c .  double 3 tandum walk through with 3 units 

d .  double 3 tandum walk through with 6 units 

e .  double 6 herringbone with 6 units 

VIII . BUILDING AND FARMSTEAD PLANNING 

89 . A maj or advantage of free s tall hous ing is that 

a .  cows are confined t o  one s tall by a s tanchion 
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b .  manure disposal is through an underground drainage system 

c .  cows res t more 

d .  less b edding material is needed 

90 . Concrete alleys in a free s tall barn should always 

a .  b e  sloped toward the eas t end of the building 

b .  have no s lope for drainage 

c .  have a slope of approximately 1/4" per foot 

d .  have a slope of 3/4" or more per foot 

9 1 .  Concrete alleys in a free stall barn should have a width of 

at least 

a .  6 feet c. 12 feet 

b .  10 feet d. 14 feet 

9 2 .  The ideal orientat ion of a loafing barn would b e  that the 

open side is 

a .  toward the wind for better ventilation 

b .  away from the wind 

c .  right angles to the wind 

d .  not affected by the wind 

93 . University of Tennessee recommendations are for feed bunks to 

a .  have roof only over feed bunk 



b .  have no roof 

c .  have a roof extending completely over cows eating 

d .  have a galvanized s teel roof 
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94 . The s ilo location with respect to the feed bunk should in most 

cases be 

a .  s o  that if  the center line of the feed bunk were projected 

it would pass through the center of the silo 

b .  so that if the center of the feed bunk were proj ected it 

would pass 10 feet from the s ilo chute 

c .  so that the center line of the feed bunk would pass 

approximately 1 1/2 feet from the side of the silo with 

the silo chute 40 degrees from the center line 

d .  the center line of the feed bunk would pass approximately 

1 1/2 feet from the side of the silo with the silo chute 

at the point closest to or directly over the center line 

of the bunk 

9 5 .  Generally , the mos t important factor in planning a sys tem of 

dairy buildings is 

a .  s lope and topography of the site 

b .  wind direction 

c .  water supply source 

d .  proximity to public roads 

9 6 . Most dairymen in planning a dairy layout should b e  most 

concerned with 

a .  the initial investment 

b .  labor requirements 

c .  manure disposal 

d .  choosing b rands of  equipment 



9 7 .  Which of the following items is an error in developing a 

dairy sys tem? 

a .  s loping all paved areas downward to a central point 

b .  providing a windbreak when possible 

c. using a lagoon for waste disposal 
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d . providing no paving for the main alleyways and loafing areas 

9 8 .  University o f  Tennessee recommendations for paving dairy 

areas are 

a .  use  hot  mix asphalt on grade 

b .  use hot mix on a base of 6" crushed s tone 

c .  use 4" t o  6 "  of good quality concrete on a firm bas e  

d .  use soil cement 

99 . The maj or factor to be considered in selecting the diameter 

of the s ilo is : 

a .  to remove not less than 3" to 4"  of s ilage per day during 

hot weather 

b .  to remove not less than 1" to 2" of s ilage per day during 

hot weather 

c .  to minimize the cos t of s torage per ton 

d .  to keep the height as low as possible 

IX. WASTE DISPOSAL 

100 . The average 1000 lb . dairy cow will produce ___ pounds of 

manure ( solid and liquid) daily 

a .  60 lbs . c .  100 lbs .  

b .  80 lbs .  d .  120 lbs .  



101 .  One of the following methods is not a practice recommended 

for animal was te disposal . 

a .  liquid s torage t o  land 

b .  dry s torage to land 

c .  s tabilization in lagoon 

d .  underground disposal field 

102 . The least fly problem will be encountered in : 

a .  dry s torage and field spreading 

b .  slurry s torage and field spreading 

c .  lagoon disposal 

d .  s lotted floor and pit 

103 . In slurry s torage the minimum capacity of the s torage tank 

should be :  

a .  10 days c .  50 days 

b .  30 days d .  70 days 

104 .  The s lurry in a holding tank should be agitated : 

a .  once each week c .  once every two weeks 

b . twice each week d.  once a month 
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105 . Assuming that one half of the original nitrogen is effectively 

incorporated in the soil when using a liquid disposal system 

one ton of manure will supply 

a .  three pounds of N 

b .  thirty pounds of N 

c . three hundred pounds of N 

d .  three hundred and thirty-three pounds of N 



106 . The area needed to spread the manure from a 100 cow herd is 

approximately : 

a .  14 acres c .  100 acres 

b .  28 acres d .  280 acres 

107 .  A lagoon is an all-inclusive term commonly given to a water 

impoundment in which organic wastes are : 

a .  filtered t o  prevent pollution 

b .  compos ted for organic matter 

c .  processed for fertilizer 

d .  s tored or stabilized 

108 .  The most common type o f  lagoon for animal waste disposal is 

one which has predominantly : 

a .  aerob ic bacteria 

b .  anaerob ic bacteria 

c . facultative b acteria 

d .  all three types of bacteria 

109 . A lagoon should b e  constructed in a soil of :  

a .  low permeab ility 

110 . 

b .  medium permeability 

c .  high permeab ility 

d .  permeability is not an important factor 

The location of a lagoon is E£! generally affected by : 

a .  wind direction 

b .  location of nearby houses 

c .  construction equipment 

d .  source of was te 
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111 .  A lagoon should be managed such that the amount of water is : 

a .  gradually built up with loading 

b • varied up and down 

c .  half full before loading 

d .  full before loading 

112 . The volume requirement for an anaerobic lagoon in a dairy 

operation is : 

a .  1 cubic foot per pound of animal 

b .  4 cub ic feet per pound of animal 

c .  7 cubic feet per pound of animal 

d .  10 cubic feet per pound of animal 

113 . The overflow (effluent) from a lagoon: 

a .  can be  directed to a stream 

b .  is of no concern 

c .  is alright for animals to drink 

d .  should be spread o n  land 
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114 . S ludge or s olids accumulation in the bottom of a iagoon s erving 

a dairy system will be abou t :  

a .  6 cubic feet per year per animal 

b .  12 cubic feet per year per animal 

c .  18 cubic feet per year per animal 

d .  2 4  cubic feet per year per animal 

X .  EXTENSION DAIRY PROGRAM DEVELOPMENT 

115 . Extension learning-teaching theory and research do n21 support 

which of the following statements? 



a .  i t  is necessary to select key ideas or practices from 

dairying subj ect matter and focus on them if agents are 

to ass ist dairymen mos t effectively 
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b .  since dairymen learn best through trial and error , agents 

mus t arrange teaching situations so as to include the 

opportunity for them to make mis takes in each area 

c .  the nature of the setting affects learning and dairymen 

will generally react favorably when learning in the 

presence of live animals , barns , equipment ,  and other 

realia.  

d .  it is desirab le to give dairymen a chance to evaluate 

their ability to select cows needing culling and to practice 

other skills ; therefore , such opportunities should be 

provided 

e .  individual dairymen have different problems ; therefore 

personal attention may be necessary as follow-up after 

dairy meetings conducted by agents in the county 

116 . Which of the following is � one. of the four formal s tages 

of the "Tennessee County Extension Program Development Cycle"? 

a .  annual planning d .  evaluation 

b .  reporting e .  long-range planning 

c .  teaching 

117 . When planning the dairy part of the county Extension program,  

a formal planning process is suggested . \Vhich one of the 

following s teps is not normally included when formulating the 

Plan of Work Proj ection (POWP) ? 



a .  s tating obj ectives and/or goals 

b .  s electing the mos t promising alternative 

c .  accepting �e consequences 

d .  analyzing the facts 

e . coding the primary parts 

118. Which of the following does research � tell us regarding 

the s election and use of Extens ion teaching methods ? 

a. the greater the number ( from 6 to 9) of teaching methods 

used to try to reach and teach dairymen in a county , 

generally the more quickly a particular practice or 

practices will be adopted 

b .  the more personal the method of contact selected and 

used wi th dairymen in a county , the greater the economic 

cos t involved when computed on an individual agent b asis 
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c .  the closer dairymen are to adoption of a recommended dairy 

production and/or marketing practice , the greater the 

advantage of the agent emphasizing use of radio , TV and 

news articles 

d .  dairymen adopt practices at different rates and times and , 

regardless of where they are in the adoption process , they 

tend to b e  influenced mos t by their neighbors and friends 

e .  none of the above 

119 . What is the important difference between the present approach 

taken to planning the dairy part of the county Extension 

program and that used prior to 1961? 

a .  Plan o f  Work Proj ections (POWPs) were formerly made with 

the aid of a dairy s tudy committee in the county , whereas 



decisions now are made only by the agents responsib le 

for dairy work 
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b .  POWPs were formerly developed by agents , whereas decisions 

now are made by a dairy s tudy committee in the counties 

b as ed on their observations of greates t need · 

c .  POWPs were formerly based on county surveys o f  recommended 

practices in dairying considered together with other 

facts supplied by dairy and other specialis ts , whereas 

another approach is now used 

d .  POWPs now are b ased on dairy practice checklis t data , 

o ther situational facts made available by agents and 

specialis ts and considerations of a dairy s tudy committee 

and agents , whereas informal agent observations were 

relied upon earlier 

e .  none of the above 

120 . The factor or factors which influence the number of dairymen 

to include in a random sample survey is : 

a .  total number of dairymen in the population 

b .  uniformity of the dairymen 

c .  s tatis tical accuracy desired 

d .  resources available (time , money , equipment) 

e. all the above 

121.  Which one of the following procedures is B£! an accepted one 

in the development of the dairy part of the county Extension 

Plan of Work (POW) ? 



a .  select one or more dairy priority 5-year obj e ctives to 

be given attention during the year b eing planned 

b .  with the ass itance of dairymen, write a situational 

s tatement including relevant , reliable and current facts 

c .  choose those tasks to b e  included and at tach appropriate 

codes for tasks , purposes , subj ects , audiences and I . e .  
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d .  set forth probab le start and finish dates and man-days to 

be devoted to each line item task included in the document 

e .  consider and identify evaluative techniques that may b e  

useful when at tempting t o  measure progress toward tasks 

and priority 5-year obj ectives 

122 . When using every 1 1nth" number to select a sample of 30 from a 

population of 240 dairymen 

a .  we would use every 6th number 

b .  the names of dairymen mus t be lis ted and numbered 

c .  we would b egin with the firs t number and select every 

"nth" numb er thereafter 

d .  all three of the above 

e .  none of the above 

123 . The handsorting technique of tabulating data :  

a .  requires expensive office equipment 

b .  requires tabulation sheets 

c .  is done by recording answers on a tally sheet 

d .  i s  done b y  sorting answers into categories and s tacking 

record forms into piles containing the same answer 

e .  none of the above 



124 .  Findings of a random sample dairy survey : 

a .  may be applied to all dairymen in the county 

b .  may b e  applied only to the sample 

c .  are more reliable than surveys which include the total 

population 

d .  all of the above 

e .  none of the above 

IX. EXTENSION COMMUNICATIONS 

125 . "Circular letter" as used in Extension work:. means : 

a .  any letter sent from the Extension office 

b .  letter that goes to two or more persons 

c .  letter circulated a t  result demonstration 

d. multiple copies of letters to administrators 

e. none of the above 

126 .  The chief advantage o f  a circular letter is : 

a .  i t  can be produced at low cost 

b .  it gives full details of a practice 

c .  i t  conveys specific information to a specific group 

d .  conserves the agent ' s  time 

e .  all of the above 

127 . A circular letter has special value because 

a .  i t  is under greater control of Agent than mos t channels 

b .  it reaches more people than other channels 

c.  it is easier to prepare than other communication pieces 

d .  i t  commits the recipient t o  action 

e .  all of the above 
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128 . Which of the following is not an advantage of using newspapers 

in Dairy Extension work? 

a .  high readership 

b . pres tige of printed word 

c .  low cost 

d .  specific audience 

e .  all of the above 

129 . There are about 50 dairy farmers in your county , which is a 

good agricultural county . For example , there are three maj or 

feed and farm supply dealers . There is a weekly paper that 

covers most of the county and the local radio s tations can 

b e  heard by nearly everyone in the county . 

You are interes ted in helping these dairymen improve the 

quality of forage grown, harvested and s tored , and want to 

use your time devoted to this wisely yet bring about changes 

as quickly as possible . 

Your immediate obj ective is to get dairymen to understand 

what quality in forage means and to unders tand how they can 

find out the quality of their forage . There are a number of 

ways to go about getting this job done . 

In order to reach this immediate obj ective and use your time 

and effort efficiently as well as effectively , which one of 

the following : 

a .  radio d .  exhib its at feed dealers 

b .  newspaper e .  publications 

c . circular letter 



130 . The mos t impor tant point in your dairy news s tory should 

a .  follow an introductory s tatement 

b .  give all details in same paragraph 

c .  b e  in the firs t sentence 

d .  b e  repeated in summary paragraph 

131 . Radio is mos t effective as a communications channel for : 

a .  evaluating dairy practices 

b .  creating awareness and interest in a practice 

c .  presenting details 

d .  discussing at length various points 
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132 .  \�ich word is bes t  suited for beginning a ques tion on a radio 

interview? 

a .  do c. have 

b .  are d .  how 

XII . GENERAL 

133 . The total number of farms in Tennessee reported selling milk 

in 1969 was about 

a. 2 , 000 c. 15, 000 

b .  7 , 500 d .  30 , 000 

134 .  Of the number in ques tion 133 , what percent was s elling 

manufacturing milk? 

a .  50 c .  70 

b .  60 d. 80 

135 . The sale of milk in Tennessee in 1969 b rought to dairymen about : 

a .  $6 million c .  $50 million 

b .  $ 20 million d .  $100 million 



The Tennessee Extension Agriculture Economic Department just 

recently published and sent you a copy of the Farm Business Analysis 

for 1970 . According to this Tennessee Farm Business Analysis for 
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Grade A Dairy Farms participating in the Agricultural Resource Develop­

ment Program: {pertaining to ques tions 136-139) 

136 . The average inves tment per cow for all Grade A farms in the 

s tudy was about 

a .  $ 1310 c .  $2619 

b .  $1914 d .  $3913 

137 .  The average milk sale per cow for all Grade A farms in the 

s tudy was 

a .  $374 c.  $624 

b .  $494 d. $736 

138 .  The average milk sales per dollar invested for all Grade A 

farms in the s tudy was 

a.  $ . 33 c .  $ . 57 

b .  $ • 46 d. $ • 71  

139 . The average silage tons consumed per cow on all Grade A farms 

in the s tudy was 

a .  8 tons c. 12 tons 

b .  10 tons d .  14 tons 

140 . Approximately haw many cows producing 11 , 000 lbs . of milk 

would it take to give a dairy farmer $10 , 000 labor and 

management returns 

a .  38 c .  60 

b .  50 d. 100 
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141 . Vibriosis , a disease of cattle which causes early abortions , is 

a .  spread only by natural breeding 

b .  due to improper artificial insemination 

c .  partially preventab le by vaccination 

d .  dangerous to man 

142 . For cows to calve in early September ( 1  to 15) , they should 

be bred from 

a .  January 1 to 15 

b .  December 5 to 20 

c .  November 25 to December 9 

d .  November 10 to 25 

143 . Cows normally reach their peak lactation yields when their 

age at calving is 

a. 3 to 4 years 

b .  5 to 7 years 

c .  8 to 9 years 

d .  10 t o  11 years 

144 . Which of . the following nitrogen fertilizers would be  the 

mos t economical buy for use on corn land : nitrate of soda 

( 16% Nitrogen) at $51 per ton; cyanamid (21% Nitrogen) at 

$61 per ton; ammonium nitrate (33% Nitrogen) at $ 80 per ton , 

or ammonium sulfate (20 . 5% Nitrogen) at $60 per ton or urea 

(45% Nitrogen) at $ 109 per ton? 

a .  Nitrate of soda d. Ammonium sulfate 

b .  Cyanamid 

c .  Ammonium nitrate 

e .  urea 

145 . After budgeting through the present plan used on your dairy 

farm, you decide to find out how efficient your business is 

under this program.  Dollar return per $ 1  of feed fed is an 

indicator of the efficiency of your livestock feeding . If 



the lives tock .net increase were $10 , 052 including $5 , 000 or 

milk s ales , and the dollars of feed fed were $6679 including 

both homegrown and purchased feeds , what would your dollar 

return per $1  of feed fed by? 

a .  about $1 . 20 d .  about $1 . 95 

b .  about $ 1 . 50 e .  other than above 

c. about $1 . 80 
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Name County Date 

1 .  A B C D E  27 . A B C D  E 53 .  A B C D E  

2 .  A B C D E 28 . A B C D  E 54 . A B C D  E 

3 .  A B C D  E 29 . A B C D E  55 . A B C D  E 

4 .  A B C D  E 30 . A B C D E  56 . A B C D E  

5 .  A B C D E  31 . A B C D E  57 . A B C D E  

6 .  A B C D E  32 . A B C D E  5 8 .  A B C D E 

7 .  A B C D E  33 . A B C D E  59 . A B C D E  

8 .  A B C D E  34 . A B C D E  60 . A B C D E  

9 .  A B C D E  35 . A B C  D E  61 . A B C D  E 

10 . A B C D E  36 . A B C D E  62 . A B C  D E  

11 . A B C D E  37 . A B C D E  63 . A B C D E 

12 . A B C D E  38 . A B C D E  64 . A B C D E 

13 . A B C D E  39 . A B C D  E 65 . A B C D E  

14 . A B C D  E 40 . A B C D E  66 . A B C D E  

15 . A B C D E  41 .  A B C D E  67 . A B C D  E 

16 . A B C  D E  42 . A B C D E  68 . A B C  D E  

17 . A B C D E  43 . A B C D E  69 . A B C  D E  

18 . A B C D E  44 . A B C D E  70 . A B C D E  

19 . A B C D E  45 . A B C D E 7 1 .  A B C D E  

20 . A B C D E  46 . A B C D E 72 . A B C D E  

2 1 .  A B C D  E 47 . A B C D E  7 3 .  A B C D E  

22 . A B C D E  48 . A B C D E  74 . A B C D E  

23 . A B C D E  49 . A B C D E  75 . A B C D E  

24 . A B C D E 50 . A B C D E  76 . A B C D E  

25 . A B C D  E 5 1 .  A B C  D E  7 7 . A B C  D E  

26 . A B C D  E 52 . A B C D E  78 . A B C D E  
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79 . A B C D E  105 . A B C D E  131 . A B C D E  

so . A B C  D E  106 . A B C D E  132 . A B C D E 

81 . A B C D E  107 . A B C D E  133 . A B C D E  

82 . A B C D  E 108 .  A B C D E 134 . A B C  D E  

83 . A B C D E  109 . A B C D E  135 . A B C  D E  

84 . A B C D E  110 .  A B C D E  136 . A B C D E  

85 . A B C D  E 111 . A B C D E  137 . A B C  D E  

86 . A B C D E  112 . A B C D E  138 . A B C D E  

87 . A B C D E 113 . A B C D E  139 . A B C D E 

88 . A B C D E  114 . A B C D E  140 . A B C D E  

89 . A B C D E  115 . A B C D E  141 . A B C  D E  

90 . A B C D E  116 . A B C D E 142 .  A B C D E  

9 1 .  A B C D E  117 . A B C D E 143 . A B C  D E  

92 . A B C D E  118 . A B C  D E  144 . A B C D E 

9 3 .  A B C D E  119 . A B C D E  145 . A B C D E 

94 . A B C D E  120 . A B C D E  146 . A B C D  E 

95 . A B C D E  121. A B C  D E  147 . A B C D E  

96 . A B C D E  122 . A B C D E  148 . A B C D E  

9 7 . A B C D E  123 . A B C  D E  149 . A B C D E  

98 . A B C D  E 124 .  A B C D E 150 . A B C  D E  

99 . A B C D  E 125 . A B C  D E  151 . A B C D E 

100 . A B C D E  126 . A B C  D E  152 .  A B C  D E  

101 .  A B C D E  127 . A B C D E  153 . A B C D E  

102 . A B C D E  128 . A B C D E  154 .  A B C D E  

103 .  A B C D E 129 . A B C D E  155 . A B C D E  

104 .  A B C D  E 130 . A B C D E  156 . A B C D E  



APPENDIX C 

TABLE XX 

DATA ON BACKGROUND AND TRAINING FACTORS 

Respondent 
1* Number 2 3 4 5 6 7 

1 M. S .  2 . 79 41 3 23 9 5 . 00 
2 B . S .  1 . 96 4 0 24 8 4 . 00 
3 M. S .  1 . 9 3  6 3 18 3 5 . 62 
4 M. S .  2 . 49 9 0 11 11 6 . 25 
5 M. S .  2 . 93 4 12 17 16 7 . 25 
6 
7 M. S .  3 . 40 14 34 22 6 2 . 12 
8 B . S .  2 . 78 7 0 22 16 4 . 88 
9 B . S .  2 . 09 8 0 24 22 4 . 88 

10 M. S .  2 . 45 46 3 21 10 10 . 00 
11 M. S .  3 . 08 6 3 37  35 6 . 88 
12 B . S .  2 . 07 9 0 17 8 4 . 00 
13 M. S .  2 . 66 7 3 24 22 1 . 88 
14 B . S .  2 . 86 31 3 35 24 18 . 00 
15 M. S .  2 . 17 6 3 17 15 9 . 38 
16 B . S .  3 . 27 6 0 37 37 1 . 62 
17 M. S .  2 . 92  9 0 13 2 7 . 50 
18 M. S .  2 . 13 6 3 17 3 4 . 6 2  
19 M. S .  2 . 50 6 6 11 4 2 . 88 
20 B . S .  2 . 54 48 0 13 6 • 75 
21 M. S .  2 . 9 7  6 3 25 18 3 . 62 
22 B . S .  1 . 94  3 3 32 16 2 . 62 
23 M. S .  2 . 83 6 3 7 3 4 . 50 
24 B . S .  2 . 69 7 0 20 1 19 . 88 
25 M. S .  1 . 98 9 0 5 2 5 . 88 
26 B . S .  3 . 34 3 0 22 16 1 . 00 
27 B . S .  2 . 06 3 3 32 28 o . oo 
28 M. S ,  1 . 98 9 15 14 4 3 . 25 
29 M. S .  2 . 45 29 3 15 2 3 . 25 
30 M. S .  2 . 54 0 15 14 10 o . oo 
31 B . S .  2 . 19 6 0 16 6 1 .  75 
32 B . S . 3 . 26 6 3 43 37 2 . 50 
33 B . S .  2 . 24 6 0 37 36 3 . 38 
34 M. S .  2 . 52 6 0 8 2 1 . 25 
35 B . S .  1 . 9 7  6 0 31 14 2 . 12 
36 M. S .  3 . 08 6 0 32 31 4 . 75 
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TABLE XX ( continued) 

Respondent 
1

* 
Number 2 3 4 5 6 7 

37 M. S .  3 . 55 3 0 29 13 5 . 50 
38 M. S .  3 . 24 6 15 12 12 9 . 00 
39 B . S .  2 . 05 6 0 19 15 1 . 00 
40 B . S . 2 . 86 6 0 31 20 5 . 62  
41  B . S .  2 . 29 6 0 18 7 20 . 62 
4 2  B . S .  2 . 67 7 0 22  4 4 . 50 

*Refer to key to number headings following these tables . 
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TABLE XXI 

DATA ON COUNTY SITUATION FACTORS 

Respondent 
8* Number 9 10 11 12 

1 3 . 6  23 553 , 210 16 2 
2 5 . 8  64 861 , 589 31 2 
3 23 . 4  232 2 ,620 , 955 75 2 
4 4 . 4  56 9 48 , 3 70 22  3 
5 14 . 8  153 1 , 186 , 710 4 7  2 
6 
7 17 . 2  633 1 , 890 ,658 61 2 
8 30 . 2  424 1 , 853 , 228 75 2 
9 35 . 8  645 2 , 429 , 69 8  5 1  3 

10 27 . 3  75 1 , 345 , 955 33 4 
11 30 . 5  393 2 , 435 , 322 9 7  2 
12 11 . 4  302 1 ,574 , 368 47 3 
13 41 . 5  608 3 , 081 , 133 124 3 
14 15 . 3  410 811 , 232 32 3 
15 23 . 9  518 1 , 862 , 672  7 8  2 
16 17 . 8  364 1 , 605 , 630 46 3 
17 26 . 9  486 2 , 296 ,978  74  2 
18 18 . 9  369 1 , 373 , 290 61 2 
19 17 . 5  254 1 , 177 , 019 48 2 
20 28 . 6  4 256 , 298 14 2 
21 29 . 2  88 1 , 421 , 265 99 2 
22 18 . 0  37  69 7 , 878  32  3 
23 26 . 4  14 248 , 506 20 2 
24 48 . 1 · 264 2 , 773 , 207 140 2 
25 34 . 8  122 1 , 795 , 461 9 7  2 
26 27 . 3  256 1 , 285 ,961 45  2 
27 22 . 2  22 317 , 222 23 2 
28 19 . 4  466 916 , 879 8 2 
29 17 . s  456 1 , 100 , 409 20 2 
30 29 . 5  223 608 , 439 15 2 
31 22 . 3  160 9 16 , 754 41 2 
32  22 . 0  241 758 , 096 15 1 
33  26 ; 1  221 1 , 540 , 061 70 2 
34 25 . 3  274 963 , 636 36 2 
35 21 . 5  547 1 , 39 8 , 089 33 3 
36 21 . 9  68 902 , 266 51  2 
37 25 . 6  83 1 , 662 , 467  70 3 
38 36 . 4  1563 5 , 842 , 213 139 3 
39 31 . 4  69 1 , 19 2 , 781 59 2 
40 26 . 0  293 1 , 406 , 888 46 3 
41 33 . 5  700 3 ,086 , 803 104 2 
42 15 . 1  394 833 ,478  29  2 

* Refer to key to number headings following these .tab les . 
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TABLE XXII 

DATA ON INTERESTS AND ATTITUDES FACTORS 

Respondent 
Numb er 13 13a 13b 13c 13d 13e 

1 25 5 5 5 5 5 
2 28 5 5 6 7 5 
3 28 6 5 5 5 7 
4 20 3 4 4 5 4 
5 33 6 5 8 8 6 
6 
7 29 5 6 5 6 7 
8 35 7 7 8 6 7 
9 39 8 8 8 8 7 

10 38 8 8 8 6 8 
11 31 6 5 7 6 7 
12 33 6 7 6 8 6 
13 40 8 8 8 8 8 
14 34 7 7 6 7 7 
15 34 7 6 7 7 7 
16 30 5 5 6 7 7 
17 25 4 3 5 6 7 
18 27 6 7 3 6 5 
19 31 6 6 7 6 6 
20 33  7 7 6 6 7 
21 35 8 6 7 7 7 
22 34 6 6 8 7 7 
23 21 4 2 4 4 7 
24 39 8 8 8 7 8 
25 38 8 7 8 7 8 
26 34 7 7 6 7 7 
27 28 6 6 4 5 7 
28 34 7 7 6 7 7 
29 26 5 6 5 5 5 
30 29 6 5 5 6 7 
31 30 5 5 5 8 7 
32  33 8 6 7 7 5 
33 33 7 6 7 6 7 
34 21 5 6 5 5 6 
35 33 8 7 7 5 6 
36 19 5 5 2 3 4 
37  39  7 8 8 8 8 
38 40 8 8 8 8 8 
39 32 5 6 7 6 8 
40 30 6 6 6 6 6 
41 40 8 8 8 8 8 
42 15 3 4 3 4 1 

* Refer to key to number headings following these tab les . 



TABLE XXIII 

SCORES ON MULTIPLE-CHOICE TEST 

Respondent * 
Number 15 16 17 18 19 20 21 22 23 24 25 26 27 

1 1 6 1 7 14 4 0 6 7 7 5 4 60 
2 6 6 5 5 15 5 2 10 10 6 7 4 81 
3 13 9 6 5 11 8 6 10 10 5 7 8 99 
4 3 6 7 4 11 3 1 8 7 5 6 0 62  
5 7 8 7 5 16 9 6 8 11 3 7 3 90 
6 
7 8 4 9 5 12 3 2 10 7 8 4 6 72  
8 12 3 10 7 11 4 1 7 7 9 4 7 85 
9 10 8 5 7 10 3 2 10 7 2 6 4 73  

10 11 4 3 3 10 6 2 7 6 5 3 1 60 
11 7 4 2 2 10 1 6 7 7 6 7 4 62 
12 8 4 5 4 10 2 4 10 7 3 3 3 62 
13 8 4 5 4 12 4 1 8 5 6 5 3 66 . 

14 6 7 1 4 13 4 2 11 6 4 6 4 67  
15 7 8 3 3 12 7 0 8 7 8 3 5 69 
16 10 5 3 4 11 0 4 3 8 4 7 6 64 
17 9 5 7 1 11 7 3 6 6 7 5 6 74 
18 8 5 5 4 8 3 4 7 11 4 4 3 67 
19 7 5 4 5 11 -1 1 7 7 6 6 8 66 
20 8 3 8 5 12 2 4 6 8 5 8 4 73  
21 8 7 8 7 12 3 7 10 11 6 8 6 94  
22  4 1 1 4 7 3 1 7 4 3 6 3 44 
23 8 6 5 4 10 7 1 6 7 8 4 3 69 
24 8 4 6 7 10 3 0 6 6 4 6 6 65 N 
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TABLE XXIII ( continued) 

Respondent * 
Number 15 16 17 18 19 20 21 

25 10 5 7 8 12 4 2 
26 10 4 7 2 11 7 5 
27 4 3 0 4 8 2 4 
28 7 5 8 5 12 0 4 
29 10 8 11 4 13 3 4 
30 11 8 5 4 10 4 1 
31 7 4 5 5 14 -1 1 
32 8 7 8 3 15 0 1 
33 5 4 4 8 7 3 1 
34 10 6 5 5 8 5 0 
35 2 4 4 2 10 4 4 
36 6 8 4 3 12 2 1 
3 7  10 5 4 4 14 6 1 
38 4 9 4 4 15 3 5 
39 10 4 3 3 10 -2 2 
40 10 8 9 7 11 4 1 
41 11 9 6 5 11 3 2 
42 7 8 4 4 7 4 5 

* 
Refer to key to number headings following these tab les . 

22  23 24 

11 12 7 
10 8 6 

4 11 4 
10 10 8 

7 8 4 
10 5 5 
11 8 6 

8 7 3 
8 7 4 

11 10 9 
7 8 5 
8 4 6 

11 7 4 
11 8 5 
10 5 5 
11 7 8 
10 8 6 

8 8 5 

25 26 

8 7 
7 1 
6 4 
8 5 
7 4 
7 4 
6 7 
7 4 
7 5 
7 5 
6 4 
3 3 
8 3 
7 5 
4 1 
7 4 
6 6 
7 5 

27 

9 3  
80 
54 
82 
83 
74 
7 3  
7 1  
6 4  
80 
59 
60 
76 
81 
54 
86 
84 
7 3  

N 
� U1 



TABLE XXIV 

DATA ON WORK RELATED FACTORS 

Respondent * 
Number 28a 28b 28c 29a 29b 29 c 30 3 1  32 33 34 

1 9 3 12 68 104 172 14 168 95 263 36 
2 14 3 17 165 308 473  28 19 7 70 267 26 
3 18 8 26 164 389 553 21 130 48 178 27 
4 20 10 30 244 151 395 13 192 68 260 26 
5 17 6 23  123 154 2 7 7  12 192 69 262 26 
6 
7 29 4 33  251 343 594  18  139 9 1  230 40 
8 18 15 33 129 1392 1521 46 161 101 262 38 
9 23 12 36 166 554 7 20 20 168 57 225 25 

10 13 4 16 149 962 1111 14 157 99 256 39 
11 30 25 55 684 1779 2463 45 161 74 234 32 
12 36 22 56 362 365 7 2 7  1 3  193 50 243 21 
13 7 2  14 86 2343 2489 4831 56 206 55 261 21 
14 18 23 39 123 483 596 15 180 86 266 32 
15 21 19 41 231 685 9 22 22 156 76 232 33 
16 21 2 23 168 217 385 17 141 109 250 44 
17 20 16 36 185 9 63 1148 32 188 79 267 30 
18 30 4 34 689 393 1082 32 143 22 164 13 
19 35 2 3 7  472 209 681 18 207 52 260 20 
20 12 2 14 326 20 346 25 207 50 257 19 
21 9 3  3 95  2278  39 2 2670 28 211 59 270 22 
22 37 5 41 1544 156 1700 43 154 96 250 39 
23 14 6 20 200 99 299 15 163 111 274 41 
24 121 11 132 2749 1270 4019 30 240 102 340 30 N 

1-' 0'\ 



TABLE XXIV ( continued) 

Respondent * 
Number 2 8a 28b 28c 29a 29b 29c 

25 66 15 81 1318 890 2208 
26 12 1 13 108 186 294 
27  32  2 3 4  175 62 232 
28 26 3 29 228 115 343 
29 8 3 12 52 29 2 544 
30 32 11 43 307 7 7 1  1075 
31 39 4 42 272 144 416 
32 18 3 21 169 9 7  266 
33 19 3 22 251 62  313 
34 19 13 31 380 500 780 
35 39 7 46 2 74 380 654 
36  16  6 22 428 117 545 
3 7  10 6 15 104 832 936 
38  70 15 85 17 1950 3662 
39 29 2 31 174 89 263 
40 45 11 56 742 840 1582 
41 7 7  22 99 6 499 1015 
42 20 2 22  226 107 333 

* 
Refer to key to number headings following these tab les . 

30 31 32 

29 270 104 
15 104 150 

7 218 51 
12 165 99 
28 202 58 
21 235 64 
10 242 32 
12 231 51 
14 214 79 
25 194 86 
19 187 68 
25 104 144 
63  121 102 
43 163 104 

9 181 66 
29 170 9 3  
10 186 68 
15 172 100 

33 

374 
253 
268 
264 
260 
299 
274 
288 
293 
281 
255 
248 
224 
267 
247 
264 
254 
272 

34 

28 
59 
19 
37 
22 
21 
12 
18 
27 
31 
27  
58 
46 
34 
27 
35 
27 
37  

N 
...... 
...... 



KEY TO NUMBER HEADINGS ON DATA SHEET IN 

TABLES XX, XXI , XXII ,  XXIII , XXIV 

Table XX Background and Training Factors 

1. Highes t degree earned 

2 .  Undergraduate grade point average 

3 .  Number of hours undergraduate credits in dairying 

4 .  Number of hours of graduate credits in dairying 

5 .  Number of years of experience in Extension 

6 .  Number of years of experience in present position 

7 .  Number of man-days dairy specialis ts spent in county 

Table XXI County Situation Factors 

8 .  Percent of farm incone in county where 

dairying 

9 .  Number of dairy farms in the county 

10 . Income from dairying 

11.  Number of Grade A farms in county 

12 . Number of Men Extension Agents assigned 

Tabel XXII Interest and Attitude Factors 

assigned received from 

to the county 

13 . Total score on interes t and attitude scale 

13a .  Agent ' s  personal interes t in dairying 
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13b . S elf-confidence of agent in his dairy subj ect-matter competency 

13c . Agent perception of the ease of working " wi th dairymen or receptive-

ness of dairymen to his assistance 

13d . Job satisfaction derived from his feeling of accomplishment in 

the dairy program 



13e .  Agent perception of the relative importance of dairying in th� 

county 

Table XXIII Score on Multiple-Choice Test 

15 . Nutrition and feeding 

16 .  Dairy records and record keeping 

1 7 .  Artificial breeding , sire selection and genetics 

18 . Farm planning and management principles 

19 . Production of quality feed 

20. Abnormal milk 

21 . Milking management 

22 . Buildings and farmstead planning 

23 . Waste disposal 

24 . Extension Dairy Program Development 

25 . Extension cooununication 

26 . General dairying 

2 7 .  Total multiple-choice tes t score 

Table XXIV Work Related Factors 

28a . Man-days agents devoted to individual contact methods with 

dairy clientele 

28b . Man-days agents devoted to group and mass media methods with . 

dairy clientele 

28c . Total man-days agents devoted to dairy educational work 

219 

29a . Number of individual contacts made by agents with dairy clientele 

29b . Number of group contacts made by agents with dairy clientele 

29c . Total number of contacts made with dairy clientele 



30 . Number of contacts per man-days devoted to dairy work . 

31 . Total man-days .worked by agent out-of-office 

32 .  Total man-days worked by agent in-office 

33 . Total man-days worked by agent 

34 . Percent in-office is of total time worked by agent 

220 
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TABLE XXV 

EFFECTIVENESS RATING SCORES OF AGENTS , ON CONDUCTING THE DAIRY 
EDUCATIONAL PROGRAM IN SELECTED TENNESSEE COUNTIES BY 

DISTRICT SUPERVISORS , ASSOCIATE SUPERVISORS , AND 
DAIRY SPECIALISTS 

Dairy Dairy Dairy Dairy Dairy 
Respondent Super- Associate Spec . Spec . Spec . Spec . Spec . 

Number visors Supervisors A B c D E 

1 119 141 134 116 122 
2 114 137 73  88  116 
3 129 138 97  139 123 
4 110 141 120 95  1 16 
5 125 144 148 128 151 127 
6 
7 104 101 66 110 6 1  114 106 
8 133 122 128 104 112 118 135 
9 124 148 9 1  101 66 114 

10 126 107 149 131 115 118 128 
11 105 81 69 89 70 111 119 
12 159 131 151 134 144 123 134 
13 117 133 88 93  107 117 112 
14 99  125 125 9 1  118 113 
15 122 119 93  136 118 124 
16 115 87 92  93  62  116 111 
17 127 135 94 99 9 4  118 117 
18 103 53  94 88 96  
19 137 143 122 117 9 7  127 
20 118 106 97  90  73  
21 9 7  86 99 106 113 117 
22 63 89 72  95 69 
23 120 119 118 112 108 
24 151 146 153 135 150 123 
25 134 153 113 109 142 
26 151 150 129 138 118 130 
27 54 62 57 75 65 
28 119 116 95 114 92 127 
29 127 123 143 9 3  9 3  128 
30 133 144 146 143 83 131 
31 105 109 60 60 89 117 
32 83 95 66 90 7 8  116 
33  106 89 61 59 76 
34 135 142 127 90 111 
35 116 103 110 118 117 
36 110 84 62  7 4  114 
37 140 147 126 140 149 
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TABLE XXV (continued) 

Dairy Dairy Dairy Dairy Dairy 
Respondent Super- Associate Spec . Spec . Spec . Spec . Spec.  

Number visors Supervisors A B c D E 

38 152 148 152 150 155 121 
39 103 94 83 70 90 
40 149 145 152 121 146 118 
41 133 122 145 122 148 122 
42 137 140 152 148 133 118 

· .  
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TABLE XXVI 

MINIMUM, MEAN , MAXIMUM AND RANGE OF THE FACTORS INCLUDED IN THE STUDY 

Selected Factors 

Highest degree earned 
Undergraduage grade point average 
No. hrs . undergrad . credit hrs . dairy 
No . hrs . grad . credit dairy 
No . yrs . Extension 
No . yrs . present position 
No . man-days spec . in county 
Percent county farm income dairy 
No . dairy farms in county 
No . dollars ( 1000) dairy 
No . Grade A dairy farms in county 
No . men Ext . agents in county 
Score on interest in dairy 
Self confidence 
Receptiveness 
Dairy j ob satisfaction 
Impor tance of dairying 
Total interest and attitude scale 
Effectiveness rating score 
Total multiple-choice score 
Score--nutrition section 
Score--record keeping 
Score--artificial b reeding & genetics 
Score--farm planning 
Score--quality feed 
S core--abnormal milk 
Score--milking management 
Score--building planning 
Score--waste disposal 
Score--Ext .  program development 
Score--Ext .  communications 
Score--general dairying 
Man-days devoted to dairy work ind . 
Man-days devoted to dairy work other 
Man-days devoted to dairy work total 
No . of individual contacts--dairy 
No . of group contacts--dairy 
No . of total contacts--dairy 
No . of contacts per man-day 
Man-days out-of-office 
Man-days in-office 
Man-days total 
Percent in-office time is of total 

Minimum 

1 . 0  
1 . 9  
0 . 0  
0 . 0 
5 . 0  
1 . 0  
o . o  
4 . 0  

14 . 0  
249 . 0  

8 . 0  
1 . 0  
3 . 0  
2 . 0  
2 . 0  
3 . 0  
1 . 0  

15 . 0  
63 . 0  
44 . 0  

1 . 0  
1 . 0  
0 . 0  
1 . 0  
7 . 0· 
0 . 0 
0 . 0 
3 . 0  
4 . 0  
2 . 0  
3 . 0  
0 . 0  
8 . 0  
1 . 0  

12 . 0  
5 2 . 0  
20 . 0  

172 . 0  
7 . 0 

104 . 0  
22 . 0  

164 . 0  
12 . 0  

Mean 

1 . 54 
2 . 58 

10 . 20 
3 . 39 

21 . 63 
13 . 5 1  

5 . 24 
23 . 76 

293 . 31 
1508 . 07 

54 . 71 
2 . 29 
6 . 22 
6 . 07 
6 . 15 
6 . 32 
8 . 00 

31 . 12 
113 . 05 

7 2 . 15 
7 . 76  
5 . 88 
5 . 22 
4 . 56 

11 . 20 
3 . 51 
2 . 5 4  
8 . 39 
7 . 63  
5 . 46 
5 . 98 
4 . 34 

31 . 05 
9 . 05 

40 . 00 
508 . 51 
5 22 . 20 

1028 . 02 
23 . 27 

180 . 80 
7 8 . 95 

259 . 90 
30 . 37 

Maximum 

2 . 0  
3 . 6  

48 . 0  
34 . 0  
43 . 0  
37 . 0  
21 . 0  
48 . 0  

999 . 0  
5842 . 0  

140 . 0  
3 . 0 
8 . 0  
8 . 0  
8 . 0  
8 . 0  
7 . 0  

40 . 0  
146 . 0  

99 . 0  
13 . 0  

9 . 0 
11 . 0  

8 . 0  
16 . 0  

9 . 0 
7 . 0 

11 . 0  
12 . 0  

9 . 0  
8 . 0  
8 . 0  

99 . 0  
33 . 0  

132 . 0  
2749 . 0  
2089 . o  
4031 . 0  

63 . 0  
270 . 0  
150 . 0  
374 . 0  

59 . 0  

Range 

1 . 0  
1 . 7  

48 . 0  
34 . 0  
38 . 0  
36 . 0  
2 1 . 0  
44 . 0  

9 85 . 0  
5593 . 0  

140 . 0  
4 . 0  
5 . 0 
6 . 0  
6 . 0  
5 . 0 
7 . 0  

25 . 0  
8 3 . 0  
55 . 0  
12 . 0  

8 . 0  
11 . 0  

7 . 0 
9 . 0 
9 . 0  
7 . 0 
8 . 0  
8 . 0  
7 . 0  
5 . 0  
8 . 0  

9 1 . 0  
32 . 0  

120 . 0  
269 7 . o  
2069 . 0  
3859 . 0  

56 . 0  
166 . 0  
128 . 0  
210 . 0  

47 . 0  



Variab le 
Number* 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22  
23 
24 
25 
26 
27 
28 
29 
30 
31 
32  
33  
34 
35  
36  
3 7  
3 8  
39 
40 
41 
42 
43 

2 

. 18 

TABLE XXVII 

INTERCORRELATION BETWEEN VARIABLES (N�43) 

3 4 5 6 7 8 

. 0 7  . 40 - . 45 - . 30 - . 04 - . 04 

. 0 1  . 24 . 29 . 32 .08  . 0 7  
- . 01 - .08 - . 17 . 15 - . 17 

- . 15 - . 14 - . 12 - . 08 
. 84 - .01  - . 02 

- . 13 . 04 
. 26 
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9 10 

.03  . 15 

. 12 . 16 
- . 15 - . 21 

. 34 . 16 
- .04 - .09 
- . 02 - . 01 

. 28 . 43 

. 31 . 54 
. 74 
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TABLE XXVII ( continued) 

Variab le 
Number* 11 12 13 14 15 16 17 18 

1 . 15 - . 04 - . 13 - . 20 - . 16 - . 20 . 0 3  - . 18 
2 . 18 - . 02 - . 04 - . 08 - . 0 1  .03  - . 02 - . 02 
3 - . 30 . 23 .06  . 16 - . 02 - . 15 - . 01 . 02 
4 - . 0 1  - . 01 - . 01 . 0 1  - . 02 . 09 . 13 . 06 
5 - . 06 . 11 . 20 . 11 . 11 .03  - . 08 . 12 
6 . 00 . 08 . 21 . 04 . 14 . 0 7  . 03 . 14 
7 . 48 . 17 . 30 . 29 . 30 . 26 . 23 . 34 
8 . 67 . 01 . 60 . 46 . 48 . 28 . 64 . 57 
9 . 46 . 14 . 30 . 36 . 24 . 32 . 15 . 32 

10 • 84 . 24 . 42 . 42 . 46 . 44 . 42 . 51 
11 . OS . 42 . 35 . 46 . 39 . 48 . so 
12 . 17 . 35 . 28 . 22 . 22 . 30 
13 • 82 . 73 . 56 . 60 . 88 
14 . 61 . 55 . 46 . 80 
15 . 71 . 65 . 88 
16 . 55 . 80 
17 . 76 
18 
19 
20 
21  
22  
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
3 7  
3 8  
39 
40 
41 
42 
43 
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TABLE XXVII (continued) 

Variab le 
Number* 19 20 21 22 23 24 25 26 

1 . 18 . 24 . 02 . 27 . 10 - . 13 . 22 . 30 
2 . 20 . 11 . 06 . 15 . 16 - . 18 . 38 . 09 
3 . 06 - . 11 - . 08 - . 09 - . 01 .05 . 17 .01 
4 . 01 . 13 - . 06 .04  . 18 - . 01 . 23 - .01 
5 - . 46 - . 37 - . 20 - . 19 - . 32 - . 10 - . 05 - . 24 
6 - . 49 - . 33 - . 17 - . 11 - . 31 - . 08 . oo - . 28 
7 . 40 . 13 . 07 . 35 - .08 . 11 . 13 . 20 
8 . 13 . 17 . 44 - . 04 . 13 . 15 - . 14 - . 01 
9 . 25 . 20 . 08 . 28 . 17 - .09 . 08 - . 04 

10 . 35 . 27 . 13 . 26 . 06 . 04 . 16 . 08 
11 . 23 . 25 . 17 . 10 .05  . 14 . 06 . 09 
12 . 22 - . 27 - . 07 - . 10 - . 29 - . 07 - . 11 . 11 
13 . 12 . 19 . 17 - .06 . 05 . 25 . 16 - . 04 
14 . 19 . 05 . 18 - . 18 . 0 3  . 23 . 06 - . 17 
15 . 24 . 13 . 18 - . 15 . 0 3  . 25 . 22 . 03 
16 . 19 . 21 . 16 - . 08 . 06 . 17 • 39 - . 07 
17 . 01 . 0 8  . 32 - . 28 - . 06 . 11 . 09 . 04 
18 . 17 . 14 . 21 - . 18 . 02 . 23 . 24 - . 06 
19 . 48 . 28 . 47 . 26 . 11 . 26 . 46 
20 . 52 . 57 . 67 . 37 . 41 . 36 
21 . 21 . 45 . 10 - . 05 . 17 
22 . 25 . 11 . 35 . 33 
23 . 24 . 28 . 0 7  
2 4  . 00 - . 10 
25 .08  
26 
2 7  
2 8  
2 9  
30 
31 
32 
33 
34 
35 
36 
3 7  
38 
39 
40 
41 
42 
43 
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TABLE XXVII ( continued) 

Variable 
Number* 27 28 29 30 31 32 33 34 

1 . 06 . 06 . 13 . 33 - . 08 . 0 1  - . 04 - .02 
2 . 05 - . 43 - . 21 . 11 . 10 - . O S  - . o s  .02  
3 - . 04 - . 21 - . 11 - . 01 - . 12 - . 16 - . 28 - . 10 
4 . 12 . 18 .03  . 16 - . 03 . 13 .04  - . 12 
5 . 04 - . 20 - . 27 - . 37 . 06 - . 12 - . 10 - .08 
6 . 04 - . 21 - . 24 - . 31 . 04 - . 20 - . 10 - . 05 
7 - . 11 . 10 - . 11 - . 06 - . 11 . 14 . 39 . 71 
8 - . 06 . 10 - . 15 . o s  .08  . 20 . 59 . 43 
9 . 16 . 19 - .05  .08 - . 05 . 29 . 29 . 40 

10 . 18 . 23 - . 03 - . 01 . 01 . 27 . 54 . 51 
11 . 09 . 14 - . 01  . 08 - . 03 . 34 . 71 . 59 
12 - . 03 . O S  - . 29 - . 24 - . 17 - . 37 . 05 . 14 
13 . OS . 20 . 08 - . 18 . 16 . 13 . 48 . 29 
14 - . 03 . 28 . 02 - . 23 . 06 - . 02 . 33 . 26 
15 - . 06 . 17 - . 07 - . 16 . 19 . 11 . 40 . 32 
16 . o s  . 37 . 09 - . 28 . 21 . 09 . 39 . 29 
17 - . 08 . 14 - . 07 . 06 . 02 . 14 . 38 . 32 
18 - . 01 . 23 - .02 - . 23 . 13 . 10 . 49 . 33 
19 . 01 . 33 . 04 . 16 . 12 . 06 . 16 . 40 
20 . 34 . 49 . 58 . 31 . 46 . 46 . 17 .06  
21 . os . 26 . 06 . 13 . 04 . 20 . 0 1  . 11 
22 . 11 . 32 . 14 . .  os . 0 7  . 14 . 04 . 17 
23 . 12 . 22 . 23 . 27 . 22 . 19 . 08 - . 05 
24 - . 21 . 21 . 29 . 0 7  . 26 . 41 . 31 . 04 
25 . 04 . 27 . 13 . 04 . 18 . 0 7  - . 03 - . 03 
26 . 0 7  . 09 . 12 . lS - . 09 - . 14 - . 22 . 10 
27  - . 03 . 51 - . 25 . 34 . 04 . 06 - . 16 
28 . 11 . 15 . 22 . 04 . 18 . 15 
29 . 09 . 45 . 30 . 09 - . 20 
30 - . 15 . 29 .01  .06  
31 . 24 . 14 - . 16 
32 . 31 . 17 
33 . 47 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
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TABLE XXVII ( continued) 

Variab le 
Number* 35 36 37 38 39 40 41 42 43 

1 - . 03 . 08 . 2S . 18 . 26 - . 15 . 04 - . 13 .07  
2 - . 04 . O S . 2S . 16 . 29 - . 33 . 47 . 02 . 49 
3 - . 27 - . 19 - . 09 - . 16 - . 15 . 01 - . 01 . oo - . 02 
4 . 00 . 0 1  . 06 . 04 - .06 - . 10 . 03 - . 09 . OS 
5 - . 11 - . 04 - . 04 - . 04 . 08 - . 21 . 09 - . 15 . 19 
6 - . 10 - . 06 . 04 - . 01 . 01 - . 13 . 11 - . 05 . 16 
7 . 53 • 29 . 33 . 35 .06  . 01 . 14 . 11 .08  
8 . 62 . 56 . 61 . 67 . 34 . 19 . 09 . 28 - .02 
9 . 36 . 13 . 51 . 35 . 18 - . 13 - .0 3  - . 17 - .02 

10 . 60 . 46 . 74 . 68 . 42 - . 10 . 06 - .07  - . 03 
11 . 76 . 68 . 73 . 81 . so . 05 . 07 . 10 . oo 
12 . 0 7  . 10 . 30 . 22 . 21 - . 26 . 14 - . 17 • 20 
13 . 48 . 42 . 41 . 48 . 22 . 17 - .04 . 15 - . 11 
14 . 40 . 33 . 38 . 41 . 26 .02  - . 03 - . 01 - .06 
15 . 42 . 36 . 47 . 47 . 32 . 21 . 01 . 23 - . 06 
16 . 41 . 29 . 32 . 35 . 19 . 20 - . 20 . 06 - . 23 
17 . 41 . 30 . 43 . 41 . 23 . 09 . 02 . 11 - .01 
18 . so . 40 . 4 7  . so . 28 . 15 - . 06 . 12 - . 11 
19 . 24 . 09 . 34 . 23 . 15 - . 05 . 30 . 19 . 21 
20 . 16 . 06 . 15 . 11 . 12 . 09 - . 02 . 09 - .07 
21 . 04 - . 08 . 19 . 04 . 12 - . 09 .01  - . 09 .06  
22 . 09 - . 08 . O S  - . 02 - . 12 - . 06 . 0 1  - . OS . oo 
23 . 06 . 0 3  . 02 . 0 3  . 07 . 13 - .04  . 12 - . 09 
24 . 27 . 28 - . 02 . 16 . 00 . 34 - . 05 . 33 - . 19 
25 - . 03 - . 06 . 11 . 02 . 08 . 06 . oo . 0 7  - . 02 
26 - . 16 - . 13 . 12 - .02 . 15 - . 30 . 23 - . 14 . 28 
27  . 00 . 03 - ·. 02 .06  - . 04 - . 17 - . 14 - . 30 - .07 
28 . 18 . 05 . 11 . 09 . 0 7  . 02 . 00 . 0 3  - .01  
29 . 02 - . 02 - . 19 - . 11 - . 16 . 20 - . 25 . 0 2  - . 30 
30 . 03 - . 04 . 18 . 06 . 09 . 10 . 32 . 14 . 28 
31 . 0 7  . 14 - . 05 .07  . 14 • 30 - . 03 . 30 - . 13 
32 . 32 . 17 . 12 . 17 . 08 . 27 - . 15 . 18 - . 21 
33 . 9 7  • 86 . 46 . 79 . 19 . 42 - . 10 . 37 - . 26 
34 . 67 . 39 . 63 . 57 . 27 . 18 . 0 3  . 21 - . 06 
35 . 84 . 56 . 82 . 24 . 40 - .0 7  . 37 - . 23 
36  . 51 . 89 . 43 . 30 . 04 . 35 - . 12 
3 7  . 84 . 68 . 0 4  . 09 . 11 . 02 
38 . 62 . 21 . 0 7  . 27 - . 06 
39 . 20 . 15 - . 10 . 17 
40 - . 48 . 71 - . 73 
41 . 28 .94  
42 - . 04 
43 



TABLE XXVII (continued) 

r = . 49 significant at the . 001  level 

r = • 39 s ignificant at the . 01 level 

r = . 30 significant at the . o s  level 

r = . 26 significant at the . 10 level 

Key to Variable Numbers 

1 .  Degree 
2 .  Undergraduate grade point average 
3 .  Hours undergraduate credit dairying 
4 .  Graduate credit dairying 
5 .  Years in Extension 
6 .  Years in present  position 
7 .  Man-days dairy specialis t in county 
8 .  Percent of county farm income - dairy 
9 .  Dairy farms in county 

10 .  Income from dairying in county 
11 . Grade A dairy farms in county 
12 . Men agents assigned to county 
13 . Personal interest in dairying 
14 . Self-confidence in dairying 
15 . Receptiveness of dairy clientele 
16 . Job s atisfaction in dairy work 
17 , Importance of dairying 
18 . Score on total interest and attitude s cale 
19 .  Effectiveness rating 
20 . Multiple-choice tes t 
21 . Nutrit ion and feeding 
22 . Dairy records and record keeping 
23 . Artificial b reeding, s ire selection and genetics 
24 .  Farm planning and management principles 
25 . Production of quality feed 
26 . Abnormal milk 
27 . Milking management 
28.  Building and farmshed planning 
29 . Was te disposal 
30 . Extension Dairy Program Development 
31 . Extension communication 
32 .  General dairying 
33 . Man-days devoted to dairy work with individual methods 
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3 4 .  Man-days devoted to dairy work with group an d  mass media methods 
35 . Man-d�ys devoted to dairy work--total 



TABLE XXVII {continued) 

36 . Number of dairy contacts individual 
3 7 .  Number of group contacts with dairy clientele 
38 .  Total numb er of  contacts with dairy clientele 
39 . Number of dairy contacts per man-day expended 
40 . Man-days spent out-of-office 
41 . Man-days spent in-office 
4 2 .  Total man-days worked per year 
43 . Percent in-office time is of total time worked 

230 



g}, 
e .... 
""' 

150 

130 

� 110 
II) II) QJ 
e QJ 
� 90 ""' 
u 
QJ "'"' "'"' 

� 
70 

50 

0 

-

-

-

..... 

5 to 12 Years 
Sub-group 

0 

8 
0 0 

0 0 0 0 
0 0 0 

0 

0 

0 
0 

13 to 31 Years 32 to 43 Years 
Sub-group Sub-group 

0 
0 0 

0 0 0 

0 0 0 
0 

I 0 
8 

0 i 
I 

0 0 
0 0 0 

0 0 0 

0 0 

0 

10 20 30 40 50 
Number of Years in Extension 

Figure 1 .  Scattergram showing agents ' effectiveness rating in relation to number of years in 
Extension. 

N w 
..... 



VITA 

Rural Allen Peace was born in Decatur , Tennessee , on September 16 , 

1930 . He attended elementary school at Fairview and was graduated 

from Meigs County Consolidated High School in 1950 . The following 

September he entered The University of Tennessee and in December , 1954 , 

he received a Bachelor of Science Degree in Vocational Agricultural 

Education . He received a commission in the U . S .  Army at this time 

through The University of Tennessee ROTC Program. After two years in 

the U . S .  Army , the author was employed by the Tennessee Cooperative 

Extension Service in June , 1957 . 

Af ter working as Assis tant County Agent in Marion County for 

two years and three months , he returned to The University of Tennessee 

where he obtained a Mas ter of Science Degree in Agronomy in 1961 , 

and has been employed by the Tennessee Cooperative Extension Service 

since June , 1961 . During this time the author held the position of 

Assis tant County Agent in Adult Extension work until December , 1962 , 

Specialis t in Tributary Area Development f rom January , 1963 , until 

June , 1963 , District Supervisor of Agricultural Programs from August ,  

1963 , until June , 1971 , and Associate Dis trict Supervisor until the 

present . He completed a course in Adminis tration and Supervision at 

the University of Wisconsin in 1964 and a course in S tatis tics at 

Tennessee Technological University in 1968 . 

He re-entered the Graduate School at The University of Tennessee 

in February , 1969 , for a five-week short course and in Sep tember , 1969 , 

232 



through Sep tember , 1�70 , completed his year in residence a�d 

received his. Doctorate of Educatio� degJ;."ee with a maj or in cur­

riculum and ins�ruction in June , 1972 . He is a member of the 

PQi Delta Kappa Professional Ed�cational fraternity 

233 

He is marri�d to the fo.rmer Nancy Arrissia Cof fee of Livingston , 

Tennessee . They have two children , Christie and Alan. 


