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ABSTRACT

TOWARD THE VALIDATION OF A

FUNCTIONAL MODEL OF THE

ADOPTION-REJECTION PROCESS

by William James White

One purpose of this research study was to validate a functional

model of the adoption-rejection process. A second objective was to

determine the relationship between a number of social and personal

variables and knowledge about four innovations.

The theoretic model which is presented assumes there are three

stages or subeprocesses within the adoption-rejection process. The

three types of activity, which are believed to interact, are related to

(1) information accumulation, (2) attitudinal development and (3) choosing

among alternatives. For ease of discussion the three stages-are called

Information, Persuasion and Decision Making. Detailed study of the

information stage was undertaken to determine the relationship between,,

knowledge about four farm innovations and a number of social and personal

variables.

A sample of cash crop farmers from two counties of Southwestern

Ontario was drawn by selecting names at random from lists of active and

former sugar beet growers. Personal interviews were completed with 106

farmers during January and February of 1967.

The interview schedule consisted of a series of questions and

indices designed to gather information regarding major changes in the farm
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business, knowledge about and attitudes toward new crop practices and

measures of each farmer's education, age, social status, Opinion leader-

ship, the number of mass media available, mass media usage, community

participation and sources of information used in gathering information

on new farm practices. The innovations selected for study were sugar

beet herbicides, corn herbicides, the use of a mechanical thinner on

sugar beets and soil sampling. Each farmer was asked a series of

questions regarding one of these innovations which he had adopted and

one which he had not adopted.

The validity of the three stage model was tested by means of

partial correlation, path analysis, Hyman's elaboration analysis and

Guttman scalogram analysis. Only partial support of the model was

provided by the data. The relationship between knowledge about an

innovation and a number of social and personal variables was tested using

zero-order and partial correlations and multiple regression procedures.

Knowledge was feund to be positively related to education and the number

of mass media available, negatively related to age, and not related to

opinion leadership, social status, mass media usage and participation in

formal organizations.

An attempt was made to identify the major factors which are con-

sidered in the decision making stage of the adoption-rejection process.

Four factors, perception of self-image, costs, the perceived cost/reward

ratio and the existence of internal or external restraints were hypothe-

sized. The ex'téence of the first three was supported by the re5ponses of

the farmers who had considered making a major change during the previous

year.



William James White

The implications for action programs and future research of both

the three stage model and the findings regarding knowledge about

innovations were discussed. The discussion includes the presentation

of a system for classifying messages and the integration of this

classification system and the functional model of the adoption-rejection

process, to produce a communication model of the adoption-rejection

process.
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CHAPTER I

INTRODUCTION

The purpose of this investigation is to study the process of change.

The major interest and emphasis of the study is not to determine what

changes have occurred or why change has or has not taken place, but to

investigate the process by which individuals, go about deciding to adOpt

or reject new patterns of behavior. In order to understand, predict and

institute change, more knowledge is needed about the process of individual

decision-making. Research is required to determine which factors in-

fluence, encourage and impede change and how the various factors inter-

act under different circumstances.

In order to study the process by which individuals decide to dopt

new patterns of behavior, it is necessary to have a conceptual framework

or model of the process. The purpose of a model is to represent a complex

process in a manner which makes it easier to understand. The criterion

used in judging models is not whether or not they are right or wrong,

but how useful they are in achieving a particular goal. There are three

1-3'pes of models: (1) descriptive models, which identify the elements of
 

a process; (2) operational models, which attempt to describe the process
 

in a way which makes measurement operations and predictions possible;

and (3) functional models, which attempt to Specify certain relationships
 

between elements of the process so that other and new relationships are

. generated.
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The major value of functional models in research is to assist in the

generation of theoretic hypotheses. By studying the elements of a model

and the relationships between the elements, one can determine the im-

plications of these relationships. New theoretic hypotheses are derived

from the implications of the assumed relationships. These theoretic

hypotheses can then be tested by means of Operational hypotheses. Models,

hw'simplifying a complex series of interactions, allow researchers to

postulate relationships which would not be apparent to an individual

cmserving the on-going process as it occurs in the real world.

An original functional model of the adOption-rejection process is

puesented and the validity of the model is tested in relation to the

adoption of new farm practices. This model is based on the belief that

adaption can be conceived of as three sub- or meta-processes which are

related to the way in which an individual becomes informed about a new

behavior or action, the way in which persuasion takes place, and the

decision-making activities which are involved prior to adoption.

Although the social and economic context within which the ad0ption

and.rejection of new types of behavior is to be studied is that of the

adOption of technical innovations by farmers, this does not mean the

cOnceptual model is limited to this one type of decision-making situation.

It is a basic assumption of the conceptual farmework under study, that

the process by which an individual decides to adOpt or reject an inno-

Vation can be generalized to other common situations involving choice,

Such as the purchase of alternative products, making investments, or

voting for a candidate.
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The author's interest in the development and validation of a model

of the adoption-rejection process* is an outgrowth not of a Specific

interest in the problem of decision-making or adoption p232, but rather

of the problem of communicating to produce behavioral change. Tradi-

tional adoption models are of limited use in the planning and execution

of communication prOgrams. Their originators, mainly rural sociologists,

were primarily interested in classifying and describing what happens to

an individual from the time he first hears about a new practice until

he adOptS. Consequently, a descriptive model met their Specific needs.

In order to identify the factors and to understand the relation-

ship amcmg these factors which determine adOption, an original functional

model has been developed. This model is more complete than previous

models because it takes into consideration not only adoption but also

rejection. It is also more general, in that it includes considerable

research from outside the usual diffusion traditions. The model is

simpler in that it consists of fewer stages than traditional models, but

at the same time is more detailed, since it presents the major determinants

and factors within each stage. The adoption-rejection model attempts to

Show at which stage of the process various personal abilities, personality

Characteristics, communication contacts and situational factors influence

the outcome of the process.

The Specific objectives of this research project are (l) to test

the validity of a functional three stage model of the adOption—rejection

——¥

*In this report adoption-mjectimjrocess is used, instead of adoption

process, to draw attention to the two potential outcomes of the process.
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process, and (2) to relate knowledge levels about Specific innovations

to personal, demographic and social characteristics of a sample of

farmers. The sample consists of 106 cash-crOp farmers from two

counties of Southwestern Ontario, Canada.



tress will be P”

fine validity of

implication 0

r. beLieved to be

The adoation-

11mg)".- Hhich an in

a: reject an innova

in also the possih

Ibis within each

We to either te

abecause of the e

6.“ .

~=~ The ‘rollowing

they than an "66C

“HS I“atom the
“:01“ which involMute the

.tie a: \' Use 0:
«fit iifxe

(a



CHAPTER II

THEORETIC RATIONALE

In order to provide a conceptual farmework which will be useful

in developing hypotheses, an original model of the adoption-rejection

puocess will be presented. Then literature relevant to an investigation

of the validity of the model will be reviewed. Finally, there will

be an eXplication of the factors within the information process which

are believed to be related to information or knowledge levels.

The Adoption-Rejection Process

The adoption-rejection process is the series of steps, over time,
 

through which an individual progresses while deciding whether to adept

cu*reject an innovation.* This process considers not only adoption,

but also the possible rejection of a new practice. There are many

points within each stage of the process at which an individual may

decide to either temporarily or permanently reject the innovation. It

is because of the explicit consideration of potential rejection points

that the following model has been called an "adoption—rejection" model,

rather than an "adoption" model.

The following model is predicated on the assumption that three

different types of cognitive processes are involved in the adeption-

IEjection process an individual goes through before adopting an

“-

ghlthis report the term innovation is used to refer to any change be-

havior which involves doing something for the first time. Examples

include the use of a new farm practice, the purchase of a product for

the first time and the acceptance of a new idea or behavior.

5
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innovation. The three activities are: (l) the accumulation of in-

formation, (2) changes in the content and arrangement of the belief

system and (3) choosing among alternative actions.

The boundaries between these three types of activity are indistinct

and difficult to Operationalize. The three types of activity overlap

and interact. The interaction may lead to situations where it is very

difficult, if not impossible, to say which process preceeds the other.

In general, the author believes that the three processes usually proceed

in a time sequence of information accumulation, attitudinal change or

reinforcement, followed by choosing among alternatives. This general

pattern does not preclude the possibility that further information

accumulation or seeking may follow attitudinal evaluation, or that

evaluation of the innovation in terms of resources does not lead to

further information seeking. The belief that the three processes take

place in sequence had led to the use of the term "stage". The meaning

attached to this word is a very general one and its use will not imply

exclusiveness in terms of either time or independence from preceding

or antecedent variables. The use of the term stages may tend to over-

Sirnplify, but it is useful in pointing to the general types of activities

which are involved and the order in which they tend to occur.

The adoption-rejection model presented here is an oversimplification

Of a very complex psychological process. The author's main purpose in

developing the model is to point out those activities which go on within

the adOption-rejection process, and to identify some of the factors which
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influence the outcome of the process. The use of three metaprocesses

alerts the communicator to the need to design his messages to inform

his audience about the innovation, to use arguments which will elicit

a favorable attitude toward the innovation and to show the audience how

obstacles to adOption can be overcome or avoided.

One of the major problems associated with the development of any

model of human behavior is the tremendous variability of such behavior.

The innovator probably goes through a slightly different adoption-rejection

process, or goes through the same process in a slightly different way,

than does the late adopter. The innovator" is probably much more active

in searching for information about innovations. In contrast, laggards

and late adapters probably fall on the passive end of the continuum,

and learn about new innovations in a more haphazard and passive way.

As a result of these differences, the factors or variables which determine

adoption are somewhat different.

A further difference in the way in which individuals proceed to

adopt or‘reject innovations relates to the extent to which they are

satisfied with present practices. If an individual is faced with a

problem, he may actively search for an innovation which will solve his

Problem. This is in contrast to the usual assumption that the farmer

is a passive receiver (see Hassinger, 1959). In a sense, the innovator

is continually searching for ways to improve his operation or increase

—_l

*Adopters are traditionally categorized as innovators, early adopters,

early majority, late majority and laggards depending upon the relative

time at which they adopt a given innovation. See Rogers (1962, pp. 1%-

192).
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his satisfaction. When individuals are faced by problems, they are

not only searching for innovations, but they are also more psychologically

prepared to adopt an innovation. Under these conditions individuals pass

through the adoption-rejection process in a shorter time than if they

were relatively satisfied with present practices.*

In view of individual differences in prediSpositions to look for

innovations and the need to solve problems, it is anticipated that not

all individuals will go through exactly the same process or will be

influenced by exactly the same factors. The model presented later is a

general one, and is based upon the assumption that most adoption-rejection

decisions have much in common.

The adoption-rejection model presents an overview of the process

of rejection and adoption and exPlicates the important variables at

each stage. It attempts to utilize research findings and theories from

three areas: (1) communication and diffusion of information; (2) per-

suasion and attitude change; and (3) decision-making. The three areas

are taken as blocks of theories and integrated en toto into the present

model, rather than taking unique findings from each area and trying to

synthesize a new theory from the disparate parts. The three stages which

are assumed to be part of the total adoption-rejection process and which

Corre3pond to the three areas of research and theory are called: in-

formation, persuasion and decision-making. Each of these three stages

‘“

*See Campbell (1967) for a further discussion of this point.
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or meta-processes, as they will be called, is assumed to be necessary

but not sufficient to produce adoption.

The Conceptual Model

The basic conceptual model of the adoption-rejection process

consists of three stages or meta-processes called: the information

process, the persuasion process and the decision-making process.

Definitions

The information_process is defined as the process by which an
 

individual becomes aware of and informed about a new idea. The important

a3pects of this stage are centered around information flow, information

seeking and eXposure. Past research suggests that some of the more

important intra-personal dimensions are personal abilities, personality

characteristics and communication contacts. These dimensions will be

discussed later.

An individual is said to be informed when he knows about a new

practice. If he hears about an idea that interests him or that he believes

is consistent with his self-perceived role, he may actively seek more

information and then pass to the next stage. Consideration of the

practice will not pass beyond the information level if the individual

never becomes informed, defines the information as irrelevant to him or

does not seek enough information to become adequately informed so that he

can be persuaded.
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The persuasion*process is defined as the process by which an
 

individual develops a favorable or unfavorable attitude* toward an

innovation. Attitudinal development may involve either attitude formation

or change. If one develops a favorable attitude toward the new practice,

he is said to be persuaded. Once information is available, an individual

will develop a favorable or unfavorable attitude toward the new practice.

If the attitude is unfavorable, he will reject. This rejection may be

permanent or temporary.** If further positive information is forthcoming

at a later time, an unfavorable attitude may change to a favorable one,

and the individual will pass on to the decision-making stage. Or, the

addition of further information may produce a more negative attitude.

The decision-making process is the final process in the model,
 

and is defined as the procedures an individual goes through in choosing

among alternative actions. Many decisions are involved at each step or

within each process of the adoption-rejection model. For example, in

the information process decisions are made regarding the attention given

to messages on Specific subjects from specific sources. In the decision-

making process the type of decision involved is slightly different in

that the alternatives are adopt vs. not adopt. This Specific decision

involves a consideration of whether or not to actually try the innovation.

 

*An attitude is a learned prediSposition of an individual to evaluate

some symbol or object in a favorable or unfavorable manner.

**The distinction between temporary or permanent rejection is made to

indicate that some individuals may stop for a period of time at any

stage of the process, and then later continue through the process. It

is difficult to differentiate between a temporary and a permanent

rejection at any Specific point in time, however.
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The Rejection Points
 

Bach dimension within the three meta-processes represents a

potential rejection point. Rejection may be either permanent or

temporary. An individual may stop at any point within any of the stages

for a period of time until more information is secured, which may produce

a more or less favorable attitude and lead to either adoption or re-

jection. These temporary halts within the process of acceptance may be

difficult to distinguish from permanent rejections because what appears

to be permanent rejection at time one, often has to be considered a tem-

porary rejection at time two, because the individual later accepts the

practice.

Since some of the dimensions are more important and have a larger

number of factors associated with them than others, the rejection points

can be thought of as obstacles which an individual must pass. Some of

the obstacles are larger than others and some can be passed by going

back and obtaining more information, while others are such that if an

individual defines himelf in a given way, he cannot pass the obstacle

no matter how much information or how favorable an attitude he has toward

the innovation .

DeveloPment of the Model
 

The adoption-rejection model developed out of a desire to con-

ceptualize the adoption process in a way which would integrate the

findings from many empirical studies by a wide variety of researchers.

The traditional models do not explicate the variables which are salient
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at each stage of the model. Most researchers have been content to name

the stages of the adoption process and define them. They have not

stated which personality and social factors are especially critical

within each of the stages.

The idea that acceptance is a process which can be divided into

stages was first expressed by Wilkening (1953, p. 16), who stated "An

understanding of why farmers do or don't accept improved practices

requires that one recognize acceptance as a process composed of learning,

deciding and acting over a period of time." He divided the acceptance

process into four stages: (1) obtaining initial knowledge about the

practice; (2) obtaining ideas and information leading to acceptance of

the practice as a 'good idea' for most farms; (3) deciding that the

practice is worthwhile for one's own farm, followed by adOption on a

trial basis; and (u) adepting the practice completely on one's own farm.

The idea of dividing the adoption process into a series of se-

quential stages was further pursued by the North Central Rural Sociology

Subcommittee on Diffusion. In 1955 they suggested a five stage model which

has gained general acceptance. A recent statement by one of the originators

of the model, Bohlen (1967), suggests the basic model is still regarded

as the best available even though there are still innumerable unanswered

questions regarding the adeption process.

The five stages and the Operational definition of each stage is

presented as follows. The definitions are those of Bohlen (1967).

"1. Awareness. This is the stage at which the individual

knows of the existence of an idea or practice, but lacks

details concerning its intrinsic nature and use. Awareness

may begin as an involuntary act or as serendipitous behavior.



'99me inter

information 0‘

know why and 1

compares with

the same or s;

the condition:

optimum benef;

3. Evaluation,

takes the knov

alternatives 1'

resources of l

decides whethe

adopt the idea

available alte

considers whet

him maximise h

in most cases,

practice a p11;

‘1. Trial. At

exp-6.535% of

characteristic

adeptep’ or hi

Simulate those

individual is

ind use; the :

idea.

so Adontion.

,3 We 1

tie is DO long

§°0d for him i

fate-81m part

l”culminated j

The traditiOna '

(1962, p. 103) argue" in e .he adoption
Dpoc,

E‘MH

a‘ o

Kn.

cat they will be if

 



13

2. Information. This is the stage at which the individual

becomes interested in the idea. He seeks further basic

information of a general nature regarding it. He wants to

know why and how it works, how much itcosts, and how it

compares with other ideas or practices purported to perform

the same or similar functions. He is concerned with knowing

the conditions of use and the resources necessary to get

optimum benefits from its use.

 

3. Evaluation. This is the stage at which the individual

takes the knowledge he has about the idea and weighs the

alternatives in terms of his own use. He considers his own

resources of land, labor, capital and management ability and

decides whether or not he has the necessary resources to

adopt the idea. He also evaluates the idea in terms of the

available alternatives and of his overall goal structure. He

considers whether or not the adoption of the idea will help

him maximise his goals and objectives. If he thinks it will,

in most cases, he makes the decision to give the idea or

practice a physical trial.

 

u. Trial. At this stage the individual has the empirical

experience of observing the idea in use. The trial stage is

characteristically one of the small-scale use by the potential

adepter, or his observation of use under conditions which

simulate those of his own situation. At this stage the

individual is concerned with the Specifics of application

and use; the mechanics and actions relating to how to use the

idea.

5. Adoption. At this stage the individual uses the idea on

a full-Scale basis in his operations and is satisfied with it.

He is no longer trying to decide whether or not the idea is

good for him in his operations. He has accepted it as an

integral part of the particular Operation into which he has

incorporated it."

The traditional model has not gone completely unquestioned. Mason

(1962, p. 103) argues that only two stages are necessary and sufficient

'

in the adoption process. "These are awareness and adoption, with

awareness occurring befOre adoption." He believes that rural sociologists

are mistaken in assuming that five stages will usually be present and

that they will be in the same sequence. This point is well taken because
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there are many practices and products which cannot be tried before they

are adepted. The distinction between trial and adoption is mainly one

of degree and there is little logical support for this distinction in

the development of a general model, particularly Since trial is sometimes

impossible.

The distinction which has been made by the rural sociologists be-

tween the awareness and the information stages is also one of degree. It

is difficult to conceive of an individual being aware of a practice with-

out having some information about it. In fact, it can be argued that

awareness without information is impossible. The basic purpose of

dividing the adoption process into stages is to differentiate between

different types of activity which are assumed to go on within each stage.

The awareness stage becomes entirely static if all information-seeking

and interest is assumed to take place at the second stage. There is

limited logic to call awareness a stage of the process since, as

Bohlen (1967) stated, "awareness may begin as an involuntary act or as

serendipitous behavior." Therefore awareness is assumed to be a pre-

condition for the adoption-rejection process to occur, rather than the

first stage of the process.

Mason's statement that two stages are necessary and sufficient can

also be challenged. The idea that awareness must come before adoption is

obvious. It is not so obvious that awareness alone can lead directly

to adoption. There is ample evidence that many more people are usually

aware of new practices than adapt. Why? It is quite possible to be

aware and to have a negative attitude toward a practice. Thus adoption
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would not take place. Similarly one may have a positive attitude but

not adopt because, upon evaluating the practice in relation to one's

present situation, resources and risks, one decides not to adopt. Be-

tween awareness and adoption there are two stages, one involving the

development of a favorable attitude toward the new practice, called

persuasion, the other involving an evaluation of the practice and deciding

whether or not to adopt, called decision-making. Thus, there are three

stages prior to adoption: information, persuasion and decision-making.

Although it has been common practice to include adoption as one of

the stages within the adoption process, the author will not do so in

this thesis. Adoption is defined as the behavior associated with carrying

out an innovation. As such it is the resultant of the adoption process,

and it is the dependent variable, so to Speak. It appears reasonable

to think of the adoption-rejection process as the series of steps which

an individual goes through before adopting or rejecting a new practice.

Adoption may be one result of the process but not the final stage. If

one wants to include an adoption stage within the model, he would have

to include rejection stages also, to be logically consistent. To

introduce a large number of rejection stages would complicate rather than

simplify the adaption-rejection process.

Each of the three meta-processes, although necessary, is not sufficient

to produce adoption. There may be a minimum level of persuasion, as

indexed by a favorable evaluation of the innovation, which is necessary

before an individual starts to choose among alternatives. It is difficult

to believe that a given amount of information is necessary befOre either
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positive or negative attitudes toward the innovation start to develop.

There may be a direct relationship between knowledge about an innovation

and attitude toward it. In other words, the communicator may find that

unless the individual knows Specific facts about the innovation, he will

probably not develop a positive attitude toward the innovation.

The Adoption-Rejection Model

Each of the three meta-processes will now be discussed in terms of

the number of intra-individual dimensions present and the factors im-

portant for each dimension. The following eXpoSition is not exhaustive,

but is suggestive, and based on previous research findings. The major

components of the three stages are presented in Figure l.

The Information Process

The information process represents the way in which an individual

becomes aware of and informed about a new innovation. Different types

of content may be present in messages about a Specific innovation.

Some messages produce awareness, that is, the individual learns of the

existence of the innovation. Other messages may provide information

about how the innovation relates to or may be useful to him. A third

class of information is that which provides Specific details of how to

utilize the innovations.

The major dimensions which influence how messages are received

by individuals are: personal abilities, socio-psychological

Characteristics, and communication contacts.
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Personal abilities can be arbitrarily divided into those which

are primarily physical such as hearing, sight and age, and those which

are psychological such as the ability to deal with abstract ideas,

literacy, education and intelligence.

Socio-psychological factors which may be related to the receipt

of information include: information-Seeking activities, Opinion

leadership, social status, cosmopoliteness, receptivity of new ideas,

dogmatism, authoritarianism, tolerance for ambiguity, and attitudes

toward various sources, channels and message treatments.

Among those socio-psychological variables which have been studied

and shown to be related to knowledge about innovations or new practices

are: opinion leadership by Leuthold (1965) and Berelson and others

(195%); cosmopoliteness by Hobbs (1960); and participation in formal

organizations by Leuthold (1965).

The third dimension of the knowledge process is that of communi-

cation contacts. It seems logical to assume that information levels will

be directly related to the number and type of mass media available, the

amount of time Spent with the various mass media and the number and of

type of interpersonal contacts of both a formal and informal nature.

The information or knowledge level varies considerably not only

between individuals in different communities, but also among individuals

in the same community. It is assumed the major differences are a function

of’the variables listed previously. The information level of an

individual can be measured by use of a knowledge index utilizing measurement

technique such as multiple choice, forced choice or sentence completion.
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The Persuasion Process

Persuasion is defined as the process by which an individual develops
 

a favorable or unfavorable attitude toward an innovation. The distinction

between information and persuasion may be difficult to establish if one

follows the Hovland and others (1953) conceptualization of persuasion

as three phases: attention, comprehension and acceptance of conclusions.

For the purposes of develOping a model, the attention aSpect will be

(zonsidered entirely in the information stage. Support for the distinction

between the information and persuasion stages is given by Klapper (1960):

"Several studies have found that communications designed to change

opinions have succeeded in communicating the facts which were expected to

create the new opinion without, however, changing the opinion itself".

It is possible to have information or learning without persuasion, but

not the reverse.

Persuasion is a psychological process which is influenced by per-

sonality characteristics. Among those personality variables which have

been studied are: overall level of susceptibility to any form of per—

suasion or social influence by Hovland and Janis (1959), Ferguson (lean),

and Janis and Field (1956); anxiety by Janis and Feshbach (1953) and Janis

(1955); dogmatism by Rokeach (1960) and Powell (1961); intelligence by

.Hovland and others (1949) and Janis and Field (1956); and authoritarianism

.by Adorno and others (1950). It is hypothesized that personality

differences also exist in relation to an individual's readiness to accept

a favorable or unfavorable position regarding particular tOpics and

.PPe-<HSpositionS toward different sources, channels and message treatments.
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Persuasion can be indexed by means of any one of several standard

attitude scaling procedures. Under some conditions the attitude of the

individual toward the innovationzm.relation to a Specific environment

or situation may provide a more accurate measure of the degree of per-

suasion than the measurement of attitude toward the innovation (without

the Situation Specified).

The Decision-Making Process
 

The decision-making stage represents the process of choosing among

alternative actions. The central concern of this process is the way in

which an individual goes about deciding which alternative. In many

cases there are two alternatives: adopt or not adopt. In others there

may be more than two courses of action which can be followed.

Decision-making by farmers has been studied by a number of

agricultural economists.* They have tended to become involved in the

study of decision-making because of their interest in the managerial

process.** Since their primary interest is in evaluating farm managers,

they placed more emphasis on studying variables which predict managerial

success than on the actual decision-making process. In general, the

emphasis on management has led to more interest in ongoing management

decisions than to the question of how a farmer behaves when faced with

an innovation.

 

*These include Johnson and others (1961), Haver (1960), Dillon and

-deady, (1960), Heady and others (1957), and Nielson (1961).

**The managerial process consists of five functionS: (l) observation,

(2) analysis, (3) decision, (4) action, and (5) acceptance of

reSponsibility.



he of the most

masses was undertaT-z

signal Survey foc

taming of decisie

- O ‘-

::::';lat 2.11;: expe ct a t

ring a decision ma

(3) the consequences

action, and (1*) his

str. did not deter.

braking a decisio

it which the variou

A large numbe

"L951 alternatives

£
5

ier varying dam

Fleet-3 (1960). Alt]

not indicate how a

De Snould 39 1e ct .

The vaiouS

do n

Ric;
a.“

sit:

ation -
S Influer

I

I



21

One of the most extensive attempts to understand managerial

processes was undertaken by Johnson and others (1961). The Interstate

Managerial Survey focused on the analytical processes in farm management,

the making of decisions and the managerial behavior of farmers in

formulating expectations of future events. The authors report that

making a decision may be influenced by (1) the manager's value concepts

and concepts of what will be and/or is, (2) how he analyzes the prdblem,

(3) the consequences he eXpects will follow from alternative courses of

action, and (4) his ability to carry out alternative decisions. This

study did not determine what factors the farmer took into consideration

in making a decision or how personality differences influence the way

in which the various factors are evaluated.

A large number of decision theories* have been developed to indicate

which alternatives Should be chosen in order to produce given criteria

under varying degrees of uncertainty. These are reviewed by Dillon and

Heady (1960). Although Sophisticated mathematically, these models do

not indicate how an individual makes a decision, only which alternative

he should select.

The previous studies and statements of opinion on decision-making

do not suggest what obstacles exist in the mind of an innovator or how

different personal abilities, personality characteristics or resource

situations influence the decision-making process. In order to plan a

communication program to encourage adoption, it is desirable to know the

 

*Sdme of the major contributors have been A. Wald, L.J. Savage,

In Phawicz, H.A. Simon, and G.L.S. Shackle.
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cognitive as well as physical barriers to adoption. It is also desirable

to know how important these various barriers are to different individuals

and what personal, personality and resource factors determine the relative

importance of the various barriers. It is necessary to construct a

model which explicates the major barriers which are considered prior to

adOption and to Show what factors determine the relative importance of

each barrier to different people. The following conceptual farmework

attempts to explicate both the barriers, in terms of which the innovation

is considered, and the factors which determine how the innovation is

evaluated.

It is assumed that each innovation is evaluated by an individual

in terms of four considerations: (1) whether it is consistent with his

self-image, (2) the resources he has available, (3) the ratio of perceived

costs to potential rewards, and (u) perceived internal and external

restraints. For ease of discussion it will be assumed the decision is

made by evaluating the innovation in terms of these four considerations

in sequential order. This order may not actually exist, but it helps

to Simplify and explicate the discussion. The steps are discussed as

follows.

The first step in the decision-making process refers to how the

individual perceives the innovation in relation to his self-image; that

13, how he perceives the innovation with respect to his occupation,

JPersonal relationships, basic beliefs, values and past behavior. In

otherewords, how does the innovation fit with the many roles he plays?
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The second step involves the individual's perception of his

resources in relation to the resources needed to adOpt the innovation.

Both monetary and personal resources are probably considered.

The perceived cost-reward ratio is thought to be a very important

step in the decision process. When an individual chooses among several

alternatives, he probably compares the alternative rewards and costs for

each. The alternative which provides the largest reward for the least

cost is considered the most rational choice. It is assumed that not

only economic but also social and psychological costs and rewards are

important in arriving at a final decision.

The final dimension that is hypothesized to be involved in decision-

making, is the individual's perception of internal and external restraints.

Internal restraints probably arise from a fear of the unknown and untried,

a reluctance to change and uncertainty about the future. External

restraints may involve the lack of adequate markets, legal prohibitions,

need for approval of superiors or dependence upon others to also adopt

at the same time.

Although the four steps or barriers which must be considered in

the decision-making process are assumed to be involved in every decision,

this does not imply that all people make decisioniin the same way. Much

of the difference in decision-making style, and consequently in the outcome

of the decision, is a function of the interaction between personality

variables and the feur steps explicated previously.

A number of personality variables have been studied and shown to be

related to the tendency to adOpt innovations. Among those personality
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variables studied have been: value orientations by Oliver-Padilla (l96u)

and Ramsey and others (1959); achievement motivation by Neill (1963) and

Rogers and Neill (1966); risk orientation by Lassey (1967); dogmatism by

Jamias and Troldahl (1965); and conservatism by Hoffer and Stangland (1958).

A second group of factors, called resources, also influence the

pattern and result of the decision-making process. These are non-

personality characteristics. Among the more important are: (1) physical

assets such as land, buildings and machinery; (2) monetary assets and

liabilities such as cash, credit and debts; (3) personal abilities such

as social, mechanical and administrative Skills; and (u) physical

characteristics such as health and age.

Empirical Support for the Three Stage Model

Empirical evidence indicates that for a given sample of potential

adOpters, more people know about the practice (information) than have a

favorable attitude toward it (persuasion), which is larger than the

number who have actually adopted the practice (acceptance). Aurbach

and Kaufman (1956) studied knowledge about the use of 12 recommended

farm practices among 139 farmers in a Mississippi county. They reported

that an average of 97 per cent of the farmers had heard about each

practice, 83 per cent had favorable attitudes toward the practice, but

only M9 per cent of the farmers had adopted. For all 12 of the practices

studied, the percentage of farmers who had heard (information), was higher

than the percentage who had a favorable attitude (persuasion), which was

higher than the percentage who had adopted (acceptance).
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Similar results were found by Anderson (1955), who studied the

acceptance of fertilizer. He reported that 88 per cent of Iowa farmers

believed fertilizer was beneficial and 69 per cent were actually using

it. Further implicit support for the model is provided by the work of

Beal and others (1957) and ROgers and Meynen (1965). They also found that

there are meaningful differences in the number of people who know about,

are favorably diSposed toward and have adopted an innovation. Only the

study by Aurback and Kaufman (1956) explicitly supports the three stage

conceptualization. The others used the traditional five stage model.

Hypotheses

The following hypotheses are based Upon the adOption rejection

model.

The first hypothesis derives directly from the basis concept-

ualization of the existence of a three-stage model of the adOption-

rejection process. The theoretic hypothesis and two resultant empirical

hypotheses are presented below:

Theoretic Hypothesis 1: The process by which an individual decides

to adopt an innovation can be divided into the three stages of information,

persuasion, and decision-making.

Empirical Hypothesis 1(a): Individuals will identify three stages when

ggked about the process they went through in deciding_to adOpt an

innovation.
 

Empirical Hypothesis 1(b): The three stages identified will be related

nginformation accumulation, attitudinal develOpment, and choosing among_

fgfernatives.
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The second hypothesis is based on the four steps believed to be

important within the decision-making stage of the adaption-rejection

model. The conceptualization presented previously predicts the existence

of four important steps. The following hypothesis is designed to test

this assumption.

Theoretic Hypothesis 2: Four steps, involving the evaluation of

innovations in terms of self-image, resources, cost/reward ratio and

external restraints can be identified within the decision-making process.

Empirical Hypothesis 2: Individuals will report evaluating an
 

innovation in terms of how it fits into their farm gperation, its cost,

the relationship between costs and expected benefits and the presence of

other non-personal factors which prevent adoption.

The validity of the model outlined previously depends upon the

existence of a series of stages or steps which an individual goes through

in deciding whether or not to adopt an innovation. If each of the steps

is necessary but not sufficient, it follows that if an individual fails

to pass one step, he will not go on to later stages of the process.

Similarly, if an individual completes a given step, it is reasonable to

expect that he will have completed all previous steps. If this type

of relationship holds for almost all individuals, then the series of

steps is said to form a cumulative scale.

Theoretic Hypothesis 3: An individual who is at any stage of the
 

gQgption-rejection process will have completed all previous stages but none
 

gfpthe following stages.
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Empirical Hypothesis 3: A cumulative scale_pattern can be formed using_
 
 

the outcome of each of the following steps: knowledge, level, attitude
 

and decision-making.
 

The Information Process

The purpose of this part of the study is to look more intensively

at the first stage of the adoption-rejection process in an effOrt to

determine which factors are related to information accumulation or

knowledge levels. Some of the factors believed to be related to

knowledge levels are difficult to index in a field survey, for example,

intelligence, physical characteristics abilities such as eyesight and

hearing or psychological characteristics such as authoritarianism or

tolerance for ambiguity. Only those which are believed to be of major

importance and which can be measured in a field interview situation

will be studied.

very little research has been done by diffusion researchers on

knowledge about innovations. They have tended to focus on innovativeness;

in other words, to concentrate on whether or not the individual actually

adgpted the innovation rather than whether or what he kpgw_about the

innovation. Less than five per cent of all the empirical studies listed

in the Diffusion Documents Center at Michigan State University consider

knowledge about innovations as their dependent variable. Most of these

studies do not actually index knowledge level, but just awareness about
 

a given innovation. This overlooked aSpect of diffusion appears to

warrant critical analysis, particularly since any communication strategy

must take into consideration what and how much an individual knows about
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an innovation. The effectiveness of a communication program of in-

formation program may be more reliably evaluated by indexing knowledge

level than adoption, which also depends on other than strictly

communication variables.

A review of the diffusion literature indicates that the relation—

ship between knowledge of innovations and a number of variables has been

studied. Among these have been education, age, Opinion leadership and

participation in formal organizations. Each of these and a number of

others will be discussed as follows.

The majority of studies indicate that educational achievement is

positively related to knowledge about innovations.* This finding

appears logical since individuals with more education probably read

more, and can comprehend a wider range of materials and probably remember

more than those with less education. A positive relationship between

education and information level was reported by Troldahl and others (1961+),

who found that as years of education increased, information about local

public affairs, national public affairs and civil defense increased. On

the basis of the previously-cited research, the following general

hypothesis is suggested:

General Hypothesis u: Knowledge about an innovation is positiwegl
 

related to educational achievement.
 

Empirical Hypothesis n: An individual's score on the knowledge index is
 

positively correlated to the last year of school completed.
 

The diffusion literature suggests that the relationship between

age and knowledge of innovations may be negative, positive or non-existent.

 

*See Leuthold (1955), Wilson (1933), Bhosal (1960), Bogart (1951) and

Bauder (1960).
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A negative relationship is reported by Bauder (1960). Positive re—

lationships are reported by Leuthold (1965), Defleur (1958) and

Greenberg (1961;). Nonsignificant relationships are reported by

Deshmukh (1960), Dodd (1951), Bogart (1951), Deutschmann (1965),

Wilson (1933), and Troldahl and others (1969). The relationship

between age and knowledge has been assumed to be linear in these studies.

The relationship is more likely curvilinear with individuals who are

in the middle-aged group having more knowledge than either those who

are younger or older. Although the differences were not significant in

the Troldahl and others (1969) study of knowledge about the Detroit fall-

out shelter program, the findings support our hypothesis in that the

middle—aged group had the highest knowledge scores.

On the basis of the preceeding reasoning, the following theoretic

hypothesis is presented.

Theoretic Hypothesis 5: The relationship between knowledge about an

innovation and age is curvilinear.

Empirical Hypothesis 5: Those individuals who are between the ages of

forty-one and fifty will score higher on the knowledge index than those

who are either younger or older.

Opinion leaders are individuals who influence the opinions of other

people through interpersonal contact. Individuals who believe themselves

to be a source of information for other peOple and who indicate that they

are more likely to contribute rather than receive information in inter-

personal interactions are exPected to have more information than the

average. Leuthold (1965) reports a positive relationship between
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knowledge of innovations and opinion leadership. Similarly, Berelson

and others (1951:) found that opinion leaders knew more about an election

campaign than followers. The following theoretic hypothesis is

presented.

Theoretic Hypothesis 6: Knowledge about an innovation is positively

related to opinion leadershih

Empirical Hypothesis 6: An individual's score on the knowledge index

is positively correlated to his score on the self-designated opinion

leadership scale .
 

Social status is an indication of one's position in the social

structure. High social status usually implies higher levels of both

income, and education, and more and wider social contacts. Individuals

with these characteristics are more likely to have more communicative

contacts, both of the mediated and interpersonal type.

A review of the diffusion literature does not reveal any research

on the relationship between information about innovations and social

status. In his review of the factors related to innovativeness, Havens

(1962) reports that a positive relationship was found between social

status and innovativeness in all 21 studies he reviewed. Since social

status is positively related to innovativeness and such adoption is

highly improbable without information about an innovation, it appears

reasonable to believe that social status is related to knowledge about

innovations.

In view of the preceeding reasoning, the following theoretic hypo-

thesis is proposed:
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Theoretic Hypothesis 7: Knowledge about an innovation is positively
 

related to social status.
 

Empirical Hypothesis 7: An individual's score on the knowledge index

is positively correlated to his score on the status index.

A positive relationship between participation in formal organi-

zations and knowledge of innovations was found by Leuthold (1965). It

appears logical to expect that individuals who participate in more

formal organizations and thus have contact with many people, will know

more about relevant innovations. In a rural area where the majority of

members of any formal organizations are likely to be farmers, participation

in most organizations probably leads to greater knowledge about farm

practices. In an urban area where the population is less homogeneous in

terms of occupational interest, only those formal organizations which

are related to occupation probably contribute to greater knowledge

about occupational innovations. Since the setting for the proposed study

is rural, this latter aSpect will not be considered.

Since holding an executive position in an organization leads to

more interaction than just organizational membership, it follows that

executive membership should not only be related to knowledge level but

the relationship should also be stronger than the relationship between

membership and information.

The theoretic hypothesis developed from the preceeding argument

is:

Theoretic hypothesis 8: Knowledge about an innovation is positively

_I'e_lated to membership and particiyation in formal organizations.
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Empirical Hypothesis 8(a): An individual's score on the knowledge index
 

is positivelygcorrelated to the number of formal organizations to which

he belongs.
 

Empirical Hypothesis 8(b): An individual's score on the knowledge index

is positively correlated to the number of executive positions he holds

in formal organizations.
 

Empirical Hypothesis 8(c): The correlation between an individual's

score on the knowledge index and number of executive positions held in

formal ogganizations will be larger than the correlation between score

on the knowledge index and the number of formal organizations to which

he belongs.

Since the use of mass media is one of the major channels for in-

formation flow on most subjects, it seems reasonable to eXpect that

information about farm innovations will be influenced by the number of

mass media available and the number of hours per week Spent in watching,

listening or reading.

Theoretic Hypothesis 9: Knowledge about an innovation is positively

related to mass media availability,

Empirical Hypothesis 9: An individual's score on the knowledge index is

positively correlated to the number of mass media available.

Theoretic Hypothesis 10: Knowledge about an innovation is positively

related to media usage.

Empirical Hypothesis 10(a): An individual's score on the knowledge index

§§ positively correlated to the total number of hours spentpper week in

watching television, reading newspapers and magazines and listening

to radio.



13 a

$01.

6.

c
$

$55

a.

son:-

3

seams

U

C
\

rat :3.

1151.9

1
,

*
3

(
u

t :“‘f

“...VW

- .

A



33

Empirical Hypothesis 10(b): An individual's score on the knowledge
 

index is positively correlated to the number of hours Spent per week

in watching, reading and listening to farm related topics.

Preference for sources of information has not been related to

knowledge about innovations by any diffusion researchers. Sources of

informatim used by farmers were studied by Licnberger (l959), Wilkening

(1956), Rogers and Beal (1958) and Beal and Rogers (1957), to mention

only a few. These studies support the generalization that mass media

sources are more important during the early stages of the adoption

process while interpersonal sources are more important in the evaluation

stage of adoption. Also, late adopters tend to use interpersonal

sources, while innovators more often use mass media as sources of in-

formaticn. It seems reasonable that individuals who rely on interpersonal

sources will know less about innovations than individuals who receive

their information direct from the mass media.

Theoretic Hypothesis 11: Knowledge about an innovation is related to the

relative importance attributed to mass media rather than interpersonal

sources of information about innovations.

Empirical Hypothesis 11: An individual's score on the knowledge index is

positively correlated to his tendency to choose one of the mass media

fluxes in preference to one of the integpersonal sources when asked to

m_ake such a choice using The Most Important Source Index.
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Further Analysis of the Data

All of the hypotheses of the present study mainly involve

zero-order correlation analysis. In order to determine the relative

importance of each of the independent variables to information levels,

multiple correlation analysis will be undertaken. The amount of

variance explained by each independent variable in information levels

of different individuals for different innovations will be determined.

Separate analyses will be performed while controlling for the type of

innovation, number of recommended practices used and farm characteristics.

For this type of analysis it will be possible to determine which

communication variables in combination exert the most influence on

hkaeka.
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CHAPTER III

METHODOLOGY

This chapter outlines the operationalization of the dependent

and independent variables discussed in the previous section and sampling

and interviewing procedures used in the collection of the data. Each

of the variables is operationalized in turn and a rationale presented

to explain the procedure used. In some cases internal consistency

correlations were appropriate and are presented. The final section of

the chapter outlines the sampling and interview procedures that were

utilized.

Operationalization of Adoption-Rejection Variables

One of the first problems in testing a model of adoption was to

decide upon an objective criterion which would be» generally acknowledged

as evidence that adoption has occurred. In terms of the present study

this was the problem of operationalizing the dependent variable. Since

the basic approach of the model is behavioristic, and it is assumed there

should be some type of new overt behavior, it seemed reasonable to demand

that adoption have a behavioral referent. This meant the individual had

to perform overt behavior of a type not previously exhibited before we

could say that he had adoPted. Such a criterion would have allowed us

to rigidly define adaption. Unfortunately this stand would have raised

almost as many problems as it would have solved.

35
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The two theoretical problems which had to be considered in relation

to the operationalization of adoption were: (1) does adaption always

produce overt behaviors? and (2) does behavior always indicate adoption?

Theoretically, the answer to both questions is "no." Coercion can prevent

adoption or produce behavior which may appear to be adoption. Since

farmers are assumed to be independent decision-makers, in this study it

was assumed that if a farmer exhibited overt behavior, he had done so

voluntarily and he had actually adopted thegiven innovation. In all

cases the innovations chosen for study were ones a farmer was not

compelled by external pressure to aiopt.

The problem of adoption without overt behavior arises under

circumstances where an individual cannot adopt a new practice until

others have also adopted or there is a time delay between the time at

which a decision is made to adopt and when it is possible or appropriate

to perfbrm the new activity. For the purpose of the present study all

of the practices studied were such that adaption was not dependent upon

others, and.adgption was defined as having actually used the practice

during the preceding crop year.

Validating the three stages of the model presented difficult

problems of operationalization. The prOblems arose primarily because

adoption is a process and any attempt to divide it into stages or sub—

processes is arbitrary and tends to distort the overall process.

Rogers (1962), mentions four types of evidence which support the five

Stage model. The validity of the five stage model was reported to be

Supported by the experience of the interviewers who found that most
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people had little trouble recalling the time at which they become aware,

tried and adopted the innovations. Beal and Rogers (1960) reported

that there were very few stages skipped by respondents. They also found

that all their reSpondents reported different information sources

according to the stage as they moved through the adoption process. The

same authors emphasize that none of their respondents reported immediate

adoption upon becoming aware of an innovation. This indicates that

adoption behavior is a process, but does not give much indication as to

the number of stages.

The validity of the three stage model was tested by two approaches

using tw° separate sets of data. The first approach was an effort via

probing to have the respondent describe how he solved a specific problem

which involved a major change in his farm business during the previous

year. The second approach was based on the assumption that if the

model is correct, it logically follows that the number of people who

have heard about any given innovation (information) is larger than the

number who have a favorable attitude toward the innovation (persuasion),

which in turn is greater than the number who have either adopted or

state that they will adopt when an opportunity arises. The second set

of data consisted of measures of knowledge, about attitude toward and

adoption of four innovations. This set of data is discussed in a later

section.

Pre-testing indicated that farmers have difficulty in remembering

and describing exactly how they decided to adopt or reject innovations

which involved a relatively small capital investment or minor changes
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in Operating procedures. In an effort to overcome this problem each

farmer was asked if he had made a major innovation or change in his

business during the last year. This was done because it was assumed

that a farmer would have Spent more time in making a decision involving

a large investment and would be able to recall how be made such a

decision. A series of questions were asked about the innovation ad0pted

or contemplated in an effort to determine what steps he went through

in making his decision. The data collected on this major innovation

were used to test the first and second theoretic hypotheses.

It was hypothesized that there were five logical classes into which

a farmer would fit in regards to consideration and/or adoption of a

major innovation: (1) he did.not consider making a change; (2) he

actually made a change; (3) he decided to make a change but had not

done so; (n) he considered making a change but decided not to, that is

he rejected the change, or (5) he still had a change under consideration

but a final decision had not been made.

If a subject had not considered making a major change he was

excluded from further questioning. A series of questions appropriate to

each of the remaining four classes were constructed (see Appendix I

for the questions used).

The distribution of subjects into the five classes is shown in

Table l. The majority of farmers said they had not considered making a

change. It is noteworthy that only one subject stated that he had

considered an innovation, and had decided not to adopt it. This

suggests a type of respondent bias. Probably a ntmxber of those who
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stated they had not considered a change had actually done so, but had

decided not to carry it out. Otherwise, the data suggest 95 per cent

of the subjects who considered making a change decided to actually

carry it out .

 

Table 1. Distribution of Subjects by Consideration of Major Change

 

 

TYPe

Per Cent

1. Did not consider a change 58

2. Actually made a change 37

3. Decided to change but not made 2

u. Considered but decided not to

make change 1

5. Change still under consideration 2

Total 100

 

The nu subjects who considered making a major change were

classified as to the outcome of their decision and the type of change

or innovation considered. Of the 39 subjects who had actually made a

change the majority, 22, had purchased a new machine. Ten had bought,

sold or rented land, three had erected or remodelled farm buildings and

four had made other types of changes. The remaining five subjects had

not carried out the change considered, had decided not to change or

were still deciding what to do. These five were not included in the

analysis because of the small number of cases of each type.
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Operationalization of Knowledge and Attitude levels

Indices of level of knowledge about and attitude toward specific

innovations were needed to test the hypothesis that knowledge and

attitude are precursors of adoption and to test the information

hypotheses. In order to construct a meaningful measure of knowledge of

innovations it was essential to select a limited number of Specific

innovations.

The five innovations selected for study were the use of chemical

weed killers on sugar beets (beet herbicides), the use of a machine to

thin sugar beets (beet thinner), the use of chemical weed killers on

corn (corn herbicides), the use of the recommendations of the Ontario

Corn Committee in deciding which variety of corn to plant (Ontario

Corn Committee) and the use of soil samples to determine the quantity

and analysis of fertilizers need on Specific fields (soil sampling).

Each respondent was asked a series of questions about one

innovation he had adopted and one he had not adopted. Only two

innovations were considered by each re5pondent because half of the

farmers were no longer growing sugar beets and thus could not be expected

to have adopted or rejected beet herbicides or mechanical thinning.

It was assumed that most reSpondents would be unwilling to answer

knowledge and attitude questions about more than twO innovations.

Experience in field pretesting showed this to be a correct assumption.

A further limitation was imposed by the fact that the present research

project was part of a larger study on sugar beet producers and there

were limits on how many questions could be included in the instrument.
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The number of respondents who answered the knowledge and attitude

canestions for each innovation and the percentage of those completing the

(questions who had adopted that innovation are presented in Table 2. A

‘total of 200 out of a potential 212 knowledge schedules were completed.

In a few cases the respondent had not adapted any of the innovations or

load adopted them all so that only one instead of two schedules were

completed. The marked tendency for the respondents to have adapted

all rather than none is indicated by the fact that 107 Schedules were

completed for an innovation which had been adopted.

 

Table 2. Number of ReSpondents Questioned About Each Innovation and

the Percentage of Respondents Who Had Adopted the Innovation

 

Number Percentage of

 

Number of Respondents

Innovation Responding__ Adopters Adopting

1. Chemical weed control

on sugar.beets 50 17 3e

2. Mechanical thinning of

sugar beets 33 3 9

3. Chemical weed control

on com 67 61 91

4- The Ontario Committee

Recommendations 22 u 18

5- Soil sampling 28 22 79

Totals 200 107 --
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An effort was made to index awareness of the existence of each

innovation. Tito slightly different questions were used. In the case

of the more common innovations, namely soil sampling and chemical weed

sprays for com and SUgar beets, the subjects were asked "What is (name

of innovation)?" In all cases their reSponse indicated that they had

some awareness of the innovation. For those respondents who answered the

questions on mechanical thinning of sugar beets, the question "Have you

heard of (name of innovation)?" was used. This question was not used

with the three more common innovations because questions had already been

asked about them in a previous section of the interview schedule. The

reSpondents who answered the section on the Ontario Corn Committee were

asked both questions in an effort to determine how many subjects would ,

say they had heard of this organization compared to the number who could

correctly describe or identify it. The question "What is (name of

innovation)?" proved quite awkward in that, except for the Ontario Corn

Committee, the innovation was so well known to the reSpondents they

assumed the interviewer would also know exactly what it was. The

respondent was not sure whether he was expected to provide a definition,

the brand name or a description. The question was modified in the case

of weed Spray on corn and on sugar beets. The question used was "What

is a pre-emergence weed Spray?". This was challenging enough that the

reSpondent usually did not decide the interviewer was asking a trivial

question. In the case of a mechanical beet thinner, the awareness

question was eliminated because those reSpondents who grew beets during
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the previous year had already been asked a question about the use of

a thinner. All of the reSpondents obviously knew what a sugar beet

thinne r was just as all the reSpondents had heard of soil sampling. The

awareness question would be more useful if the innovations being studied

were relatively recent and knowledge of their existence not widely

diffused.

Knowledge Scales
 

In constructing the knowledge levelindex for each of the five

innovations, an effort was made to keep the number of items or questions

to a minimum in order to facilitate field use of the instrument. Three

items were used for each index. In general, an attempt was made to tap

the respondent's knowledge of when it is appropriate to use the innovation,

how to actually use it and either the cost or other details of its

applicability. Since the five innovations varied considerably, it was

difficult to use Similar qrestions in all cases. The items used are

shown in Tables 3, u, 5, 6 and 7. Also presented are the interbitem

and item-total correlations based on the raw scores.

 

Table 3. Inter-Knowledge Index for Chemical Weed Control on Sugar

Beets (N=50) Item and Item-Total Correlations

 

 

 

Item Correlation with Item

#2 #3 Total

1. Which of the following chemicals are

recommended for use with sugar beets? .ue .u2 .82

2. How much does Pyramin cost per pound? .46 .78

3. How much Pyramin Should be used per

acre if used as a.pre-emergent? .78
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Table u. Interhltem for the Knowledge Index for Mechanical Thinning

of Beets, (N=30) and Item-Total Correlations

 

Correlation with Items

Item #2 #3 Total

1. How important is weed control

if one uses a mechanical thinner? .ue .03 .63

2. How high Should the beets be

when they are mechanically

thinned? .08 .62

3. Can you give me the names of

some of the different makes of

machines which have been used in

this area? .73

 

Table 5. Inter-Item for the Knowledge Index for Chemical Weed Control

on Corn, (N=67) and Item-Total Correlations

 

Correlation with Items

Item #2 #3 Total

1. Which of the following are

recommended for use as pre-

emergents in com? .15 .16 .75

2. How much does atrozine cost

per'pound? .18 .93

3. At what stage does corn become

susceptible to damage from

2, u-D? .73
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Table 6. Item-Item and Item-Total Correlations fOr the Knowledge

Index for Ontario Corn Committee (N=22)

 

Correlation with Items

Item #2 #3 Total

1. What is the Ontario Corn Committee? .31 .uu .6h

2. What three things do they report

about each variety? . 79 .9 1

3. Who makes up the Ontario Corn Committe? .91

 

Table 7. Item-Item and Item-Total Correlations for the Knowledge Index

for Soil Sampling (N=28)

 

Item #2 #3 Total

2. When you send in a soil sample

to have it tested, it is

important to include information

about? -.10 -.05

3. How much soil has to be sent

away for an accurate sample? .76

 

Final index construction consisted of excluding those items which

did not correlate adequately with the total score. Two other criteria

were also considered, the inter-item correlation and the number of

reSpondents answering each item. All the items for the indices of
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chemical weed Sprays on sugar beets and mechanical thinning of sugar

beets were correlated .60 or more with the total scores. One item in

the corn herbicide index only correlated .143 with the total score. One

item had to be excluded from the soil sampling index because it

correlated negatively with the total score, and with both of the other

items. A check of the data indicated that it did not discriminate because

of the twenty-eight reSpondents, twenty-six answered it correctly.

The index of knowledge about the recommendations of the Ontario

Corn Committee was excluded from further analysis because of the small

number of peOple who were questioned about this innovation, the high

rate of non reSponse, the inadequacy of the attitude index (which will

be demonstrated as follows), interviewer and investigator belief that

the items were not a valid measure of knowledge about the recommendations

of the Ontario Corn Committee, and finally the opinion of the investigator

that the recommendations of the Ontario Corn Committee were being used

by respondents even though they had never heard of the Committee.

Each respondent's knowledge score was based on the sum of his

normalized score on each of the three items (in the case of soil sampling,

there were only two items). Each score was normalized by subtracting

the reSpondent's score on that item from the mean for all respondents

who answered that question, and dividing the difference by the sample's

standard deviation. The three normal scores were summed and a constant

of ten was added to eliminate negative values.

A problem arose due to the fact that the two items used in the soil

sampling index were scored as dichotomies. Consequently, the final
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knowledge scores based on these two items may not be as precise as

those based on the items used in the other indices. When a dichotomous

score is converted to a normalized score using the procedure previously

discussed, the normalized score is determined by the number of

individuals who answered the item correctly. The two items were

rescored to provide a simple non-normalized index of knowledge about

soil sampling. This score was then correlated with the normalized score,

and the correlation was found to be .asu. Since this correlation is

relatively large, the normalized scores were retained in the analysis,

on the basis of the assumption that normalizing the two dichotomous

items did not seriously distort the scores, which were relatively crude

indicators of the dimension anyway.

Attitude Scales
 

In measuring the attitude of the respondent toward a given innovation,

two alternatives were considered. The attitude of the reSpondent toward

the innovation itself or the attitude toward the innovation within some

Situation or context could have been indexed. Rokeach (1967) suggests

that it is the latter measure of attitude which is generally more im-

portant. The conceptualization of the acceptance-rejection process

developed in the previous chapter arbitrarily made a distinction between

the persuasion and decision-making processes. The point at which the

persuasion process appears to merge with the decision—making process is

the point where the individual starts to evaluate the innovation in terms

of his own situation. In order to be consistent with this previous

conceptualization, the scales constructed to measure the level of
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persuasim endeavored to measure only the respondent's attitude toward

the innovation.

The procedures used in construction of the attitude scales were

the same as for the knowledge scales. The actual items used are shown,

with their inter-item and item-total correlations, in Tables 8, 9,

10, 11 and 12. The correlations are such that no items were excluded

from the calculation of final attitude scores except those for the

Ontario Corn Committee. The very low correlation of .20 betwaen item

three and the total score, and the correlation of -.39 betwaen items

two and three Suggested that the index was not very reliable. Consequently,

for these and the other reasons presented in the section on the

knowledge index, this innovation was excluded from further analysis.

The calculation of each respondent's attitude score was done in

the same manner as his knowledge score.

 

Table 8. Inter-Item and Item-Total Correlations for the Attitude

Index for Chemical Weed Control on Sugar Beets (N=50)

 

Correlation with Item

Item #2 #3 Total

1. How do you feel about the use of

pre-emergent weed Sprays? .23 .92 .73

2. Should chemical weeds killers be

used on sugar beets? .35 .7!)

3. How valuable (tseful) is chemical

weed control on sugar beets? .75
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Table 9. Inter-Item and Item-Total Correlations fer the Attitude

Index for Mechanical Thinning of Beets (N=33)

 

Correlation with Items

Item #2 #3 Total

1. How useful is mechanical thinning? .32 .60 .78

2. How do you feel about using

mechanical thinning? .52 .81

3. Are you in favor of mechanical

thinning? .81

 

Table 10. Inter-Item and Item-Total Correlations for the Attitude

Index for Chemical Weed Control on Corn (N=67)

 

Item #2 #3 Total

1. How do you feel about the use of

pro-emergent weed Sprays? .02 .23 .77

2. Should chemical weed killers be

used on corn? .11 .56

3. How valuable is chemical

weed control in corn? .55
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Table 11. Item-Item and Item-Total Correlations for the Attitude Index

for Ontario Corn Committee (N=25)

 

Correlation with Items

Item #2 #3 Total
 

1. 0f how much value are their

recommendations? .214 .02 .83

2.- How do you feel about having

an independent organization

to test corn varieties? -.39 .60

3. When do you usually try a new

variety of com? .20

 

Table 12. Item-Item and Item-Total Correlations for the Attitude Index

for Soil Sampling (N=28)

 

Correlation with Items

Item #2 #3 Total

1. Soil samples are useful .82 .na .84

2. Indeciding how much fertilizer

to use, soil samples are: .59 .91

3. Since only a small amount of

soil is used by the peeple who

analyze a soil sample their

recommendations are: .83
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Operationalization of Independent Variables Related to Knowledge

The independent variables used in the present study were age,

education, social status, opinion leadership, mass media usage, mass

media availability, formal organization membership, number of executive

positions in formal organizations, and most important source of in-

formation. The sample's averages on each of the independent variables

are presented in Table 13. The actual distribution of respondents for

each of the variables is shown in Appendix B.

589. was Operationalized by asking each reSpondent "What is your

age?" The average for the sample was l#5.5 years.

Education was operationalized by asking "What was the last year

of school you completed?" The average for the sample was 8.9 years of

school completed.

Social status was indexed by means of an index which took into
 

consideration the respondent's financial assets, educational achievement

and membership in community organizations. This index was constructed

because most traditional social status indices are based primarily an

occupation. Since all the respondents were farmers, such an index would

not be of value. The three status factors were chosen because they all

appear to be logically related to "one's position in the social

structure". The index was constructed by determining the distribution

of the respondents on each of the three factors. The distributions

were each divided as near to the median as the data allowed. Thus,

each respondent was categorized as having a low or high score on each

of the factors. The median cuts were made as follows: education at eight
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years or less to divided the sample into 59 lows and H7 highs; membership

 

Table 13. Description of Respondents in the Present Study

 

Average for

 

Variable The Sample Unit of Measure

1. Age HS.S years

2. Education 8.9 years

3. Social Status 1.8

1}. Opinion Leadership 2.5

5. Number of Mass Media 9.9 per reSpondent~

6. Total Time Using Mass Media 29.6 hours per week

7. Time on Farm Subjects 6.0 hours per week

8. Membership in Community

Organizations 1.6 organizations

9. Membership in Farm

Organizations 0.5 organizations

 

in formal organizations at one or less, to divide the sample into 60

lows and #6 highs; and investment in land, buildings and machinery

at $100,000 or less, to divide the sample into 98 lows and 58 highs.

Bach subject's score was calculated by counting the number of

factors on which he fell into the high group. This gave a possible range

of scores from zero to three. The average score was 1.uu.
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Opinion leadership was measured by means of a self-designating
 

scale consisting of items chosen from scales developed by Lazarsfeld and

others (19%) and Rogers (1957). The three questions used and their inter-

item and item-total correlations are presented in Table 1a. The average

Opinion leadership score was 2.52.

 

Table 1'4. Inter-Item and Item-Total Correlations for the Items Used

in Opinion Leadership Index.

 

Correlation with Items

Item #2 #3 Total

1. Has anyone recently asked you for

advice on a new farm practice? .30 .33 .76

2. Which happens more often, (a) you

tell your neighbors about some new

farm practice, or (b) they tell

about a new practice? .31 .65

(Scored a = 2, b = 0, both or even = l)

3. Compared with your circle of friends,

are you more likely, or less likely

to be asked for advice or opinions on a

new farm practice? .71

(Scored more = 2, less = 0, same = 1)

Mass media availability was measured by counting the total number

of radios, television sets, newspapers, farm magazines and farm organi-

zation publications to which the reSpondent sais he had access. The

average was 9.9 per respondent.
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Mass media usage was measured by asking the respondent how many
 

hours per week he Spent watching, listening to or reading each of the

media listed just previously. Two measures of usage were calculated.

First, the total hours Spent using the mass media, and secondly, the

number of hours Spent on topics related to agriculture. The average

total time Spent using mass media and time Spent on topics related to

agriculture was 29.6 and 6.0 hours, respectively.

Membership in community organization and number of executive
 

 

positions held in these organizations were indexed by asking the

reSpondent to list all the organizations he belonged to and indicate

those in which he held an executive position. Most of the respondents

belonged to a relatively small number of organizations. The average

was 1.62. AS might be expected an even smaller number of individuals

held executive positions. The average was 0.52.

The relative importance of various agencies as sources of in-

formation about new farm practices was measured using The Most Im-
 

portant Source Index, an instrument based on the forced-choice attitude
 

measurement procedure. The instrument was modified to reduce the

number of choices so it could be more easily used in a field interview.

The procedure was to first determine which of ten potential sources

of information had been used by the reSpondent in adopting a Specified

innovation. The respondent was then asked "Which is more important

as a source of information about a new farm practice such as ?"

In each case he was asked to indicate the most important of two sources

he had utilized. This procedure differed from the standard forced-choice
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procedure in that a definite sequence was always used. The sources used

were considered in a sequence designed to force the respondent to choose

between different types of print media, different electronic media and

commercial vs. non-commercial personal sources. Then a choice was

forced between the print and electronic media to obtain a mass media

source which was compared to the most important interpersonal source

(see Appendix A).

Pre-testing indicated that unless all the sources which had not

been utilized were first eliminated from the comparisons, the reSpondents

were being asked to make meaningless comparisons. A few subjects feund

it difficult to make a choice between two quite important sources but

the majority answered the instrument quite easily.

Data Collection

The present study was part of a larger research project undertaken

by the Economics Branch of the Canada Department of Agriculture to

acquire up-to-date information about the production of sugar beets in

Ontario. The purpose of the larger study was to determine why former

sugar beet growers left the industry, what alternative crops they were

now growing, how returns from these crops compared with returns pre-

viously received for sugar beets, future intentions of present growers

and to compare former and present growersin terms of both farm and

personal characteristics.

Data were collected from farmers in the counties of Essex and

Kent in Ontario by means of personal interviews by the author and two
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assistants, during the months of January and February, 1967. The

survey was limited to the two counties where the majority of sugar beet

_ growers reside in order to save time and reduce interviewing costs. In

196M, 85 per cent of all sugar beets in Ontario were grown in these two

counties. In 1965, the comparable figure was 80 per cent.

The sample was selected from 196n and 1966 grower lists supplied

by the Canadian and Dominion Sugar Beet Company in Chatham, Ontario.

All growers from the two counties involved, who grew beets in l96u

but not in 1966, were assumed to have quit growing beets and.were

sampled to provide a sample of former growers. All farmers who were

on the 1966 list were assumed to be active growers. The growers in

both lists were stratified on the basis of whether they grew more or

less acres than the yearly average. The interviewees were sampled from

the four alphabetic lists by taking every nth name. The number of

farmers in each of the four sampling lists, the numbers selected and

the number interviewed are shown in Table 15.

 

Table 15. Sampling Procedure and Completion Rates for the Sugar Beet

Study in Ontario

 

 

Number in Number Number

Group Universe Chosen Interviewed

1. Small Former-Growers 21k 55 2a

2. Large Former-Growers 121 51 25

3. Small Active Growers 298 #7 27

9. Large Active Growers EEZ. #5 30

Totals 800 198 106
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In order to increase comparability, simplify data collection and

interpretation, those farmers who grew beets in partnership with some-

one else, women growers, and company farms were not included in the

sampling universe. About 6 percent of the growers in 1966 appeared to

be either partnerships or females.

The potential interviewees were called on the telephone in order

to make an appointment for a personal interview. Of the names selected,

32 individuals were excluded from the survey because they were deceased,

had quit farming, left the commmity, were children, or worked their

farm in a partnership with someone else. Thirty potential interviewees

could not be found in the local telephone directory, their telephone

had been disconnected or the husband could not be contacted when called.

Five interviews were calcelled and not rescheduled due to the weather

or the failure of the interviewee to be at home when the interviewer

called. Thirteen peeple refused to be interviewed.when contacted and

an appointment could not be made with 12 others because the farmer was

Sick, away on a holiday or too busy. One hundred and Six interviews

were completed. Table 16 presents this information in tabular form.



58

Table 16. Types of Sample Non-Re5ponse

 

 

Number Per Cent

1. Interviews completed 106 5n

2. Excluded because no longer in area

or unsuitable 32 16

3. Could not be located 30 15

u. Interviews cancelled because of

weather or missed appointment 5 2

5. Refused 13 7

6. Husband sick, too busy or

on holidays 12 6

Totals 198 100

 

Data-Analysis

The information from the questionnaires was coded and punched on

electronic data cards. Preliminary data preparation included cleaning

the data card decks to check for omissions and errors, the cal-

culation of inter-item and item-correlations to test the reliability

of the knowledge and attitude indices and calculation of final knowledge

and attitude scores.

The data for each of the four innovations was analyzed separately.

This was done because each individual answered questions on one innovation

which he had adapted and one which he had not adopted. Since each farmer

had completed knowledge and attitude schedules for only two of the four



59

innovations and the number of farmers who completed schedules for the

various innovations was not equal, it was inappropriate to pool the

results. By analyzing the four innovations separately, four replications

of the hypotheses were achieved. This provided an opportunity to check

on differences among innovations.

The data-processing procedures utilized in the analysis of the

data consisted of the calculation of distributions, means, both zero-

order and partial correlations and multiple regression techniques.



CHAPTER IV

FINDINGS AND DISCUSSION

In this chapter the results are presented and evaluated. Each of

the empirical hypotheses is either confirmed or not confirmed and discussed.

Two complementary sets of data were collected which will be used

to test the empirical hypotheses. The first consists of the responses of

an farmers who had considered a major change or purchase during 1966.

These data were used to test the first two hypotheses. The other set of

data consists of measures of awareness, knowledge about and attitudes

toward feur innovations. These data were used to test the eight hypoth-

eses dealing with knowledge, and two of the model—validation hypotheses.

Validation of the Conceptual Model

The 44 subjects who had considered making a major change were

classified by the outcome of that decision and type of change or innovation

contemplated or made. The results of their consideration of a change

and the type of innovation involved are shown in Table 17.

The small number of interviews completed and the wide diversity

in the type of innovation make analysis of the data difficult. Any

findings and conclusions based on these data must therefOre be very

tentative.

Theoretic Hypothesis 1: The_process by which an individual decides to
 

adopt an innovation can be divided into the three stages of information,
 

persuasion, and decision-making.
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Table 17

Changes Considered by ReSpondents

 

 

Result of Consideration Type of Innovation Number of Subjects

1. Change actually made a) New Machine

Tractor

Corn Picker

Cultivator

Grain Dryer

Combine

I
H

k
a
h
a
h
a
k
a
o
w

22

b) Buildings

Erect pole barn

Add to barn l
u
v

0) Change in land

Purchase land

Sell land

Rent land

I
n
a
p
a
s
a

10

d) Other

Drain swamp

Increase fertilizer

Grow tomatoes

AdOpt irrigation

h
a
t
a
r
a
r
a

2. Decided to change but Chemical weed control

not carried out Steel storage bins Ir
..
.

3. Decided not to change Start Poultry/hog

enterprise 1

u. Still considering Start beef enterprise

Purchased land 1.
..

.

Total nu
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Empirical Hypothesis 1(a): Individuals will identify three stages when

asked about the process they went through in deciding to adopt an inno-

vation.

Empirical Hypothesis 1(b): The three stages identified will be related

to information accumulation, attitudinal development, and choosing among,

alternatives.
 

The two related empirical hypotheses stated, in effect, that there

are three stages in the adoption process and they are related to informa-

tion accumulation, attitudinal development and choosing among alternatives.

The responses of the nu individuals who had considered a major change in

their farm enterprise provide limited support for these hypotheses.

When asked if they went through a series of Steps or stages in

making their decision, 17 immediately recalled having done so, 11 said

they had when the idea of stages and a short outline of the model was

presented and 10 said they had not gone through a series of Stages.

When the reSpondents were asked to tell the interviewer what had

happened between the time they first heard about the innovation and the

time at which they had actually adopted it, only 16 out of 38 were able

to explain what went on with any degree of precision. Of these, four

explicity identified three stages which were related to information

accumulation, attitudinal development and choosing among alternatives.

A number of the others mentioned information Seeking, acquiring financing,

comparing alternative machines and discussion with the salesmen regard-

ing the price. The infermation-seeking and financing aspects were most

often mentioned by the respondents.
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Although the data do not eXplicitly support either of the hypotheses

regarding the existence of three stages or the three types of activity

which were hypothesized to go on with the three stages, there is implicit

support for the idea that the ad0ption process is a process and that it

consists of a series of stages. All of the respondents except one indicated

that their decision to adopt was not instantaneous. The one exception

was a farmer whose wife had recently died and who, when approached by a

sugar company representative, agreed to rent part of his farm to the com-

pany. The length of the period between awareness and adoption varied

tremendously. For example, among the 16 farmers who had purchased a new

tractor, the range extended from two weeks to four years. The average

was 22 months.

Of the 10 individuals who said they did not go through a series

of steps or stages it iS noteworthy that two were reSpondents who were

renting land, one was increasing his use of fertilizer, one had adOpted

the use of irrigation equipment, one was making an addition to a building,

one considered the purchase of a piece of land, and one farmer debated

the growing of tomatoes for the first time. Only three involved the

purchase of a tractor or other machinery. In general the innovations for

which the stages were not reported tended to be slow changes in standard

procedures or extensions of previous programs rather than substantial,

non-repetitive changes in the farm enterprise.

The failure of the respondents to report the three specific stages

postulated while considering the adOption of an innovation may be, in

part, a function of the respondent's inability to conceptualize abstract

processes. The average number of years of schooling was 8.9. The
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majority of reSpondentS had not attended high school and consequently may

have been unable to conceptualize a cognitive process in the manner predicted.

Theoretic Hypothesis 2: Four steps, involving the evaluation of an inno-

vation in terms of self-image, resources, cost/reward ration and external

restraints can be identified within the decision—making process.

Empirical Hypothesis 2: Individuals will report evaluating an innovation

in terms of how it fits into their farm operation, its costs, the rela-

tionship between costs and eXpected benefits and the presence of other

non-personal factors which prevent adoPtion.

The second hypothesis predicted that the reSpondents would report

evaluating an innovation in terms of how it fits into their farm Operation,

its costs, the relationship between cost and expected benefits and the

presence of other restraints. This hypothesis was partially supported

by the data from the #1 farmers who indicated they had reached a decision

on the major change under consideration. See Table 18 for details.

Table 18. Identification of Steps Within the Decision-Making Stage

 

 

Steps Considered
 

 

 

Fit Into Cost/Benefit

Farm Operation Cost Ration

Number Percent- Number Percent- Number Percent-

age age age

Reported

Considering 37 90 39 95 3a 83

Reported But Did

Not Consider 2 5 0 0 6 15

Unsure or No

Reply 2 .2 .3. _5. .1. .2.

Totals 41 100 I+1 100 1+1 100
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Thirty-seven of the respondents reported thinking about how the

change would fit into their farm program. Two did not reply to this

question, and two said they did not consider this factor in their decision.

When asked if they had considered the cost of the change, 39

replied positively. Two did not reply. These two were the respondents

who had rented their land to the sugar beet processing company. It is

not surprising they did not report considering the cost because any cost

would be the income foregone by not crOpping the land himself. Most

farmers tend to think of costs only in terms of expenditures.

Thirty-four of the respondents said they had considered the ratio

or relationship between the cost of making the change and the rewards

or benefits to be gained. Six indicated they had not made such a compar-

ison and one farmer was not sure if he had done so.

The existence of a step involving the perception of external

restraints was difficult to Operationalize. The reSpondents who had

adOpted the change were assumed not to have been hampered by external

restraints. Since all but three of the reSpondents had actually adOpted,

the existence of other restraints was not serious.

The very high percentage of reSpondents who reported evaluating

the major change in terms of three of the steps supports the hypothesis

that steps or factors can be identified within the decision-making

process. The failure to find the fourth step involving other restraints,

was primarily due to problems of operationalization.

Attempts to construct a cumulative scale pattern using the four

steps were unsuccessful because only three of the respondents who had
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made a decision did not make a change. It is highly unlikely that there

is a consistent ordering of the fOur steps because different individuals

probably consider different factors first depending upon their circumstances

and the type of practice under consideration.

Theoretic Hypothesis 3: An individual who is at any stage of the

adoption-rejection process will have completed all_previous stages but

none of the fellowing stages.

Empirical Hypothesis 3: A cumulative scale pattern can be formed using

the outcome of each of the following steps: knowledge level, attitude

and decision-making.
 

The adoption distributions were so skewed that Guttman scalogram

analysis could not be prOperly used for three innovations. The fourth

innovation, beet herbicides did not scale in a cumulative fashion.

Consequently, the hypothesis was rejected.

Further Findings on Model Validation

Intercorrelations
 

Although theoretic hypotheses regarding the interrelationship

of the three stages of the conceptual model were not developed, the data

provided an Opportunity to investigate these relationships. Zero-order

and partial correlation coefficients were calculated to determine the

relationship between knowledge scores and attitude scores, knowledge

scores and adoption, and attitude scores and adoption, for each of the

feur innovations. The results are presented in Table 19.
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Table 19. Zero-Order and Partial Correlations Between Knowledge Scores,

Attitude Scores and AdOption

 

 

Farm Practices
 

 

 

Beet Mechanical Corn 8611

Correlation Herbicides Thinning Herbicides Sampling

Knowledge with adoption .525** -.042 .232* .113

Knowledge with adOption,

attitude controlled .495** -.092 .221* .O8u

Attitude with adOption .217 .429** .214* .470**

Attitude with adoption,

knowledge controlled .078 .u3u** .203* .u65**

Knowledge with attitude .293* .099 .079 .386*

Knowledge with attitude,

adoption controlled .220 .084 .031 .379*

* Significantly different from zero at the 5 per cent level.

** Significantly different from zero at the 1 per cent level.

In the conceptual model, attitude toward an innovation intervenes

between knowledge and decision-making and directly precedes decision-

making in sense of time. TherefOre, it appears logical to eXpect attitude

scores to be positively correlated to adoption, and the correlation to be

larger than the correlation between adOption and knowledge scores. For

three of the four innovations, the correlation between adoption and

attitude score is significant. The correlation between adoption and

attitude scores are larger than the comparable correlations between

adoption and knowledge scores for two innovations, about the same size

fer one innovation, and smaller for one innovation.

The relationship between attitude and adoption is almost as

strong when knowledge level is controlled as when it is not. This
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suggests that the relationship between attitude and ad0ption is relatively

independent of knowledge level. A similar situation exists in terms of

the relationship between knowledge level and adOption.

When attitude is controlled, the correlation between knowledge

and adOption decreases only slightly for three innovations and changes

from -.042 to -.092 for one innovation. The reason the correlation

increases for mechanical thinning iS because the correlation between

knowledge and adoption is negative, while the correlation between attitude

and adoption is positive.

The partial correlations between knowledge and attitude with adop-

tion controlled are only Slightly smaller than the comparable zero-order

correlations. This suggests that the relationship between knowledge and

attitude is relatively independent of adeption.

Path Analysis
 

The data were subjected to further testing using Simon-Blalock

causal model analysis (McCrone and Cnudde, 1967). This procedure,

usually referred to as "path analysis", enables one to make inferences
 

regarding the adequacy of causal models. In the case of the three vari-

ables, information, attitude and adoption, this procedure enables one

to make inferences as to whether the path flows from knowledge via

attitude to adOption, or alternatively from attitude via knowledge to

adOption. In both cases, adoption is assumed to be the dependent variable.

Path analysis consists of computing prediction equations, based

on the correlation coefficients between the variables, for alternative
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models. Then the predicted relationship iS compared to that actually

feund in the data, and the prediction model which most closely fits the

data is confirmed.

Two alternative models of the paths are tested, Model 1 predicts

that knowledge influences attitude, which in turn influences adoption.

Model 2 predicts that attitude influences knowledge, which in turn

influences adoption. These alternative models are shown in Figure 2.

For ease of identification, knowledge will be designated as variable #1,

attitude as variable #2 and adoption as variable #3.

Figure 2

Alternative Models of the Path of Knowledge, Attitude, and AdoPtion

Model 1 Model 2

attitude attitude

///fl(2)\\\\\i k////(2)

knowledge adoption knowledge—a adoption

(1) (3) (1) (3)

No direct causal link between No direct causal link between

knowledge and adOption attitude and adoption
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The prediction equations and degree of fit are presented for the

four innovations in Tables 20 to 23.

Table 20. Prediction Equations and Degree of Fit for Models of the

Adoption Process for Beet Herbicides

 

  

 

Predictions Degree of Fit

Models Predicted Actual ’Difference

1. r12 x r23 = r 1, 3 (.293)(.217) = .06“ .525 .461

2. = 2 3 .29 .5 5 = . 5n .2 7 .O *r12 x r13 r , ( 3)( 2 ) 1 1 63

 

Smaller discrepancy.

Table 21. Prediction Equations and Degree of Fit for Models of the

Adoption Process for Mechanical Thinning

 

 

  

 

 

Predictions Degree of Fit

Models Predicted Actual Difference

. = 3 .09“ .H29 = .405 -.0H2 .987l r12 x 23 r l, ( )( )

2. = 2 3 009'" -00u2 = -000“ ou29 ou33*rl2 x 13 r , ( )( )

*

Smaller discrepancy.

Table 22. Prediction Equations and Degree of Fit for Models of the

Adoption Process for Corn Herbicides

 

 

 

 

 

 

Predictions Degree of Fit

Models Predicted Actual Difference

l. r12 x r23 = r l, 3 (.079)(.21u) = .017 .232 .215

. = 2 .079 .232 = .018 .214 .196*2 rl2 x r13 r , 3 ( )( )

*

Smaller discrepancy.
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Table 23. Prediction Equations and Degree of Fit for Models of the

Adaption Process for Soil Sampling

 

Deggee of Fit
 

 

 

Models Predicted Actual Difference

l. rl2 x r23 = l, 3 (.386)(.H70) = .181 .113 .068*

2. r x r = 2, 3 (.386)(.ll3) = .ouu .u7o .u26

12 23

 

Smaller discrepancy.

On the basis of there findings, it is concluded that for the

innovations of beet herbicides, mechanical thinning and corn herbicides,

the path flows from attitude, to knowledge, to adoption. For soil sampling

the path is infered to be from knowledge to attitude, to adOption.

Hyman's Elaboration Analysis
 

Further analysis of the data was undertaken, using Hyman's

elaboration analysis (Hyman, 1955) to determine whether or not attitude

intervenes between knowledge and adOption. The relationship between

knowledge scores and the adoption of each of the four innovations is

Shown in Table 2a.

Table 24. The Relationship Between Knowledge and Adoption

——

_

Percentage of Respondents Adgptipg
 

 

Beet Mechanical Corn Soil

Knowledge Level Herbicides Thinning Herbicides Sampling

High* 59 12 9a 77

Low 1” 6 84 80

 

The division between high and low uses the median as a cutting point.

This same division is used for all data in the elaboration analysis.



72

The relationship between knowledge and adoption when attitude is

held constant is shown in Table 25.

Table 25. The Relationship Between Knowledge and Adoption When Attitude

IS Held Constant

 

Percentage of'Respondents Adopting
 

 

 

 

Beet Mechanical Corn Soil

Herbicides Thinning Herbicides Sampling

Knowledge Levels

Attitude Score High Low High Low High Low High Low

High 18 22 25 14 95 100* 83 100

Low 33 13* O 0* 94 75 71 63

 

*

Difference is smaller than in the original distribution.

For attitude level to be an intervening variable between knowledge

level and adOption, the partial relationship between knowledge level and

adoption must be smaller when the total sample is stratified according

to different attitude levels, than it was originally. This means that when

attitude level is held constant, the difference in the percentage of

reSpondents with high knowledge scores and those with low knowledge scores

will be smaller than the difference when attitude is not held constant.

This relationship can be checked fer both those respondents with high and

low attitude scores.

The data indicate that the difference in level of adoption is

smaller for only those respondents with low attitude scores who adOpted

beet herbicides and mechanical thinning, and those with high attitude

scores who adopted corn herbicides. Since the relationship held for only

three out of eight tests and in each case for only one level of attitude,

it is generally concluded that attitude level is not an intervening

variable between knowledge level and adoption.
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A Similar analysis was undertaken to determine whether or not

knowledge level intervenes between attitude level and ad0ption. The data

are presented in Tables 26 and 27. A Similar pattern of relationships

was feund as for the previous analysis. Therefore it is concluded that

knowledge level is not an intervening variable between attitude level

and adoption.

The previous analysis of the data suggests that ad0ption is

relatively independent of both knowledge levels and attitudes. Neither

appears to act as on intervening variable between the other and adoption.

Table 26. The Relationship Between Attitude and Adoption

 

 

Percentage of ReSpondents Adopting
 

 

Beet Mechanical Corn Soil

Attitude Level Herbicides Thinning_ Herbicides Sampling

High as 19 97 92

Low 46 0 85 67

 

Table 27. The Relationship Between Attitude and Adoption When Knowledge

IS Held Constant

 

 

 

 

Beet Mechanical Corn Soil

Herbicides Thinning_ Herbicides Sampling

Attitude Levels

Knowledge Score High Low High Low High Low High Low

High 78 33 25 0 95 94* 83 71*

Low 22 13 14 0* 100 75 100 63

Difference is smaller than in the original distribution.
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Predicting Adoption
 

Given the Significant relationships between adoption and knowledge

scores, and adoption and attitude Scores, the data are further analyzed

to determine how useful these measures are as predictors of adoption. The

probability of adoption for each of the innovations was calculated by

dividing the number of adopters by the total number who were questioned

on the given innovation. This was considered to represent the probability

of adoption for the sample when knowledge and attitude are not considered.

These probabilities are presented in Table 28.

The probability of adoption was calculated in a similar manner for

the fellowing categories of the sample for each innovation: (1) individuals

who scored above the median on both knowledge and attitude indices;

(2) individuals who scored below the median on both knowledge and attitude;

(3) individuals who scored high on the knowledge index; (4) individuals who

scored low on the knowledge index; (5) individuals who scored high on the

attitude index; and (6) individuals who scored low on the attitude index.

The probability of adOption is shown fer each category in Table 28.

From Table 28 it is apparent that individuals who are above the

median on both knowledge and attitude are more likely to adopt than those

who are below the median on both, or are above the median on knowledge

only. For two of the innovations it is also true that individuals

who are high on both knowledge and attitude are also more likely to adOpt

than those who are only high on attitude.

If an individual scores below the mean on both indices, the

probability he will adOpt is lower than for any of the other situations.
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If an individual has a positive attitude toward the innovation, as indexed

by his median attitude score, his chances of having adopted are higher

than if he has a negative attitude. For three of the innovations, the

same holds true for a high knowledge score.

Attitude scores appear to be a better predictor of adoption than

are knowledge levels, as we might eXpect. The likelihood of ad0ption was

higher for subjects with positive attitudes than those with high knowledge

levels for three of the four innovations. Similarly, the chance of

adopting with a negative attitude is less than with low knowledge for two

innovations, about the same for one, and higher for one.

In general the probability of adoption runs from highest to lowest

in the following order: (1) above the median on both knowledge and attitude;

(2) above the median on attitude; (3) above the median on knowledge;

(4) nothing known about knowledge or attitude (control); (5) below the

median on knowledge; (6) below the median on attitude, and (7) below the

median on both. The ranks for the seven situations were tested by means

of Kendall's test of concordance to determine whether or not the ranking

on the four innovations differed. Kendall's W is .85, which is greater

than the .52 necessary for significance at the 5 per cent level.

The previous findings suggest the conceptual model can be used

in predicting adoption, if one has information about respondents' know-

ledge level and direction and intensity of attitude toward an innovation
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Table 28. Probability of Adoption of Four Innovation for Various

Knowledge and Attitude Levels.

 

 

 

 

Innovation

Probability of Beet Mechanical Corn Soil

Adoption Herbicides Thinning Herbicides Sampling

1. For the Entire

Sampling .34 .09 .91 .79

2. If High Both in

Knowledge and

Attitude .77 .25 .95 .83

3. If Low Both in

Knowledge and

Attitude .13 .00 .76 .63

4. If High in

Attitude .46 .19 .97 .92

5. If Low in Attitude .46 .00 .85 .67

6. If High in Knowledge .59 .12 .94 .77

7. If Low in Knowledge .14 .06 .82 .80
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Information Hypotheses

The hypotheses relating various social and personal variables to

knowledge about four Specific innovations are discussed in the following

section. The hypotheses are each tested using both zero-order and partial

correlations.

The zero-order correlations are a much less precise estimate of the

relationship between knowledge level and each of the variables studied

than the partial correlations. Zero—order correlations make no allowance

fer the influence of other variables which may partly determine knowledge

level. The partial correlations used are tenth-order correlations; that

is, they are a measure of the relationship between knowledge level and

a given variable when the influences of the other ten variables in the

study are all held constant. The tenth-order correlations provide the

more stringent test of the hypotheses.

The zero-order correlations for each of the eleven independent

variables are presented in Table 29 and the partial correlations in

Table 30.

General Hypothesis 4: Knowledge about an innovation isppositively related
 

to educational achievement.
 

Empirical Hypothesis 4: An individual's score on the knowledge index is
 

positively correlated to the last year of school completed.
 

The zero—order correlations are significant at the 5 per cent level

for two innovations, beet herbicides and soil sampling. The correlations

for the other two innovations are quite small. The partial correlations
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Table 29. Zero-Order Correlations Between Knowledge Levels and Various

Social and Personal Characteristics

Innovations

Social and Personal Beet , Mechanical Corn Soil

Characteristics Herbicides Thinner Herbicides Sampling

1. Education .306* .050 -.032 .343*

3. Opinion Leadership .096 .218 .013 .230

4. Social Status .273* .350* -.l43 .096

5. Membership in

Formal Organizations .215 .454** .005 .181

6. Executive Positions

in Permal Organizations.l22 .161 .031 .085

7. Membership in Farm

Organizations .413** .222 -.051 .357*

8. Executive Positions

in Farm Organizations .258* .033 .077 .168

9. Number of Mass

Media Available .098 .347* .213 .158

10. Total Time Using

Mass Media .102 .369* -.027 -.260

11. Mass Media Usage

Related in Farming .106 .121 .293* -.134

* Significantly different from zero at the 5 per cent level

** Significantly different from zero at the l per cent level.
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Table 30. Partial Correlations Between Knowledge Levels and Various

Social and Personal Characteristics.

 

 

 

 

. Innovations

Social and Personal Beet Mechanical Corn Soil

Characteristics Herbicides Thinner Herbicides Sampling

2. Age .114 -.277 -.O6l .231

3. Opinion Leadership .075 .149 -.031 .261

5. Membership in

Formal Organizations -.033 .331 .099 .137

6. Executive Positions in

Formal Organizations .099 -.085 -.l68 -.009

7. Membership in

Farm Organizations .343** -.227 -.l28 .117

8. Executive Positions

in Farm Organizations -.l79 .073 .124 .039

9. Number of Mass

10. Total Time Using

Mass Media .044 .336 -.150 .053

11. Mass Media Usage

Related to Farming .025 -.293 .277* -.331

 

Significantly different from zero at the 5 per cent level.

** Significantly different from zero at the 1 per cent level.
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between knowledge level and number of years of schooling, follow the same

pattern as the zero-order correlations, except none are large enough to

be Significant.

The data only partially support the empirical hypothesis, and

indicate that the relationship between knowledge level and education is

a function of the innovation studied.

Theoretic Hypothesis 5: The relationship between knowledge about an
 

innovation and age is curvilinear.
 

Empirical Hypothesis 5: Those individuals who are between the ages of
 

forty-one and fifty will score higher on the knowledge index than those

who are either younger or older.
 

The data, when tested by analysis of variance, reveals a Significant

relationship between age and knowledge about mechanical thinning of beets.

The individuals who are forty and under have the highest scores while

those over fifty have the lowest scores. A similar pattern was observed

fer the knowledge scores on beet herbicides but the differences in the

means are not significant. The means fellow the pattern hypothesized for

only one innovation, soil sampling, but here again the differences are

not Significant. The negative relationship between age and knowledge,

observed in the analysis of variance results for three innovations, is

demonstrated for the same three innovations by the zero-order correlations.

When the other ten variables are controlled, the negative relationship

remains for only mechanical thinning and corn herbicides.

On the basis of the results of the analysis, the hypothesis must

be rejected. The data indicate that the relationship between knowledge
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level and age is negative.

Theoretic Hypothesis 6: Knowledge about an innovation is positively
 

related to opinion leadership.
 

Empirical Hypothesis 6: An individual's score on the knowledge index
 

is positively correlated to his score on the self-designated opinion
 

leadership index.
 

The results of the data-analysis indicate that the correlations

between knowledge level and Opinion leadership, are positive but not

significant for all four innovations. Two of the zero-order correlations,

.22 and .23, approach significance. The two comparable partial correlations

are also positive but not Significant.

The empirical hypothesis iS rejected because the correlations,

although positive, do not reach the 5 per cent level of Significance.

Theoretic Hypothesis 7: Knowledge about an innovation is positively
 

related to social status.
 

Empirical Hypothesis 7: An individual's score on the knowledge index is
 

positively correlated to his score on the status index.
 

For two innovations, the zero-order correlations are positive and

significant at the 5 per cent level. One Of the others is negative and

not Significantly larger than zero, while the other is .096. Three of the

partial correlations are negative, and the fourth is only .012. This

suggests that the apparent positive relationship between knowledge level

and social status is spurious.

On the basis of the observed correlations, the hypothesis must be
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rejected.*

Theoretic hypothesis 8: Knowledge about an innovation is positiveby
 

related with membership and participation in formal organizations.
 

Empirical Hypothesis 8(a): An individual's score on the knowledge index
 

is positively correlated with the number Of formal organizations to
 

which he belongs.
 

A zero-order correlation of .454 which is significantly different

from zero at the 1 per cent level, exists between membership in organi-

zations and knowledge of mechanical thinning of beets. The relationship

is in the predicted direction for two other innovations. For the fOurth

innovation, herbicides on corn, the correlation is zero. While none of the

partial correlations are significant, three of them are positive and one

is almost Significant at the 5 per cent level.

The hypothesis is rejected, since it is only supported for on of

the four innovations.

Empirical Hypothesis 8(b): An individual's score on the knowledge index
 

is positively correlated with the number of executive positions he holds

in formal organizations.
 

The zero-order correlations are in the predicted direction, but

none are Significantly larger than zero. Two of the partial correlations

are positive, and two are negative. Consequently the hypothesis is rejected.

The index of social status, because it includes measures of education

and membership in formal organizations, may not be reliable. This is

particularly true for partial correlations because education and member-

Ship in formal organizations were held constant when they were calculated.



4
f
;
B
E
E
:

.
I
l
l
»
.
.
.



83

Empirical Hypothesis 8(c): The correlation between an individual's score

on the knowledge index and the number Of executive_positions held in formal

organizations, will be larger than the correlation between score on the

knowledge index and the number of formal organizations to which he belongs.

This hypothesis is not supported by the empirical findings. For the

innovations, a comparison of the correlations suggests that the Opposite

may be true. When "t" tests were computed to determine whether or not the

correlations are significantly different, the results indicated a significant-

ly larger relationship fOr only one innovation. The correlation between

membership in formal organizations and knowledge about mechanical thinning

is larger than between executive positions held and knowledge. For the

other innovations, the correlations are not significantly different from

each other.

The form in which the data were collected allows further analysis

to investigate the relationship between knowledge scores and membership

and executive position-holding in farm-related organizations. A positive

zero-order correlation exists between knowledge scores and membership in

farmer organizations for three innovations. One of these is Significantly

different from zero at the l per cent level of confidence, one at the 5

per cent level, and the third correlation of .222 is not significant.

The fourth correlation is negative and quite small (see Table 29). A

Significant positive correlation exists between executive positions held

in farmer organizations and knowledge scores for only one innovation. A

comparison of the correlations shows that for three innovations, the

correlation between knowledge level and executive position held in farmer
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organizations is larger than the correlation between knowledge level and

membership in farmer organizations.

A comparison Of the correlations indicates a stronger relationship

between membership in farmer organizations than total organization member-

ship for two innovations, no difference for one innovation, and a weaker

relationship in the fourth case. The same pattern of relationships is

found when the correlations between knowledge and farmer organization

executive positions are compared to those between knowledge and all

executive positions.

The data suggest that knowledge about innovations is related to

the four measures Of community participation in the following order:

(1) the number of farmer organizations in which membership is held;

(2) total organizational membership; (3) number of executive positions in

farmer organizations; and (4) total number Of executive positions.

Theoretic Hypothesis 9: Knowledge about an innovation is positiveby
 

related to mass media availability.
 

Empirical hypothesis 9: An individual's score on the knowledge index
 

is positively correlated to the number Of mass media available.
 

The zero—order correlations are all in the predicted direction,

but only one, mechanical thinning, is significant. Three of the partial

correlations are positive and one is negative. None of the latter are

significant.

They hypothesis is rejected in view of the results Of the analysis.

Theoretic Hypothesis 10: Knowledge about an innovation is positively

related to mass media usage.
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Empirical Hypothesis 10(a): An individual's scorepon the knowledge index

is positively correlated to the total number of hours Spent per week in

watching television, reading nSWSpaperS and magazines and listening to

Of the four zero-order correlations between knowledge and total mass

media usage, one is positive and Significant at the 5 per cent level, a

second and third are positive and the fourth is negative and approaches

significance. One Of the partial correlations is almost significant, two

others are positive but small, and the fourth is negative. Therefore, the

hypothesis is rejected.

Empirical Hypothesis 10(b): An individual's score on the knowledge index
 

is positively correlated to the number Of hours Spent per week in watching,
 

reading and listening to farm-related topics.
 

Only one of the zero-order correlations, corn herbicides, supports

the hypothesis at the 5 per cent level of significance. Two of the other

correlations are positive and one is negative. The partial correlation

for corn herbicides is positive and significant at the 5 per cent level.

One of the others iS positive but very small. The other two are negative.

The hypothesis is rejected because of the size and direction of

the majority Of the correlations.

Theoretic Hypothesis 11: Knowledge about an innovation is related to
 

the relative impgrtance attributed to mass rather than interpersonal

sources Of information about innovations.
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Empirical Hypothesis 11: An individual's score on the knowledge index is

positively correlated to his tendency to choose one Of the mass media

sources in preference to one of the interpresonal sources when asked to

make such a choice using the most important source index.

The hypothesis that individuals who prefer mass media sources in

preference to interpersonal sources would score higher on the knowledge

indices could not be tested. Of the 96 reSpondents who answered the

series of questions on source importance, only twelve indicated that one

Of the mass media was the most important source Of information on a

Specific topic. Of these, the largest number of reSpondentS whose

knowledge level was measured for a given innovation was six. Such a small

number of subjects per innovation did not allow meaningful analysis.

A comparison of the results of the analysis Of the data using

zero-order and partial correlations is presented in Table 31. From the

table it is obvious that few of the zero-order correlations are Significant

and only one partial correlation is significant.

The use of partial correlations, which control on all the other

variables measured, provides a more rigorous test of a hypothesis. Since

the number of subjects was small and the knowledge indices were based on

only three items, it is perhaps not surprising that few of the partial

correlations are significant at the 5 per cent level.

i
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Table 31. Comparisons of Results Of Hypotheses Using Zero-Order and

Partial Correlations

Number Of Innovations for

which the Correlation IS

Significant at the 5 per cent

Level (and in the Predicted

Direction)

Independent Zero-Order Partial

Variable Correlations Correlations

1. Education 2 0

2 . Opinion Leadership 0 0

3. Social Status 2 0

4. Membership in

Formal Organizations 1 0

5. Holding Executive

Position in Organizations 0 0

6. Number Of Mass

Media Available 1 0

7. Total Mass Media Usage 1 0

8. Farm-related

Mass Media Usage 1 l

 

4
.
9
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A Comparison Of Adopters and Non-adOpters

In testing each of the information hypotheses, the data included

time: responses of some individuals who had adopted the innovation and

others who had not. The existence of a positive relationship between

l<rz<rwledge score and adOption for two innovations, beet herbicides and

soil sampling, suggested that the correlations should be recalculated

separately for adopters and non-adopters. This was done for beet

herbicides, but was not done for soil sampling because all but six of

!

tflne subjects had adopted. Analysis based on such a small number Of

subjects was considered inapprOpriate.

The 50 subjects who completed the questions on beet herbicides

1vere divided into two categories of 17 and 33, reSpectively, on the basis

of whether or not they had adOpted the new practice. The correlation

between the independent variables and the knowledge scores of the individuals

in the whole group, and the two sub-groups, are presented in Table 23.

The data indicate that the relationship between knowledge level

and two factors, community participation and total mass media usage, is

different for adOpters than non—adopters. On the basis of the additional

information gained from controlling for adOption, different findings are

reported for Hypothesis 9, which related knowledge and community partici-

pation, and Hypothesis 11, which related knowledge and total mass media

usage. The findings for the other hypotheses are not changed.

The results in Table 23 suggest that for adopters, knowledge

about an innovation is related to membership and holding executive

positions in both farm and non-farm organizations. For non-adopters,
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'Téal>le 32. Correlations Between Knowledge Scores on Beet Herbicides and

Various Social and Personal Characteristics

Knowledge Scores on Beet Herbicides

Independent All AdOpters Non-AdOpterS

\Iatriables Respondents (N=l7) (N=33)

(N=50)

J..' Education .306* .408* .339*

2 0 Age ".092 0122 “.178

13. Opinion Leadership .096 .125 .024

4. Social Status .273* .457* .321*

5. Membership in Formal

Organizations .215 .637* .074

6. Executive Positions in

Farm Organizations .122 .555* -.006

7. Membership in Farm

Organizations .413** .609* .174

8. Executive Positions in

Farm Organizations .258* .586* .030

9. Number Of Mass Media

Available .098 .283 .106

10. Total Time Using

Mass Media .102 -.243 .398*

11. Mass Media Usage

Related to Farming .106 -.108 .162

* Significantly different from zero at the 5 per cent level.

**
Significantly different from zero at the l per cent level.
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their knowledge levels appear to be independent of all four measures of

comnnuunity participation. The hypothesis that knowledge level is positively

oolrrnelated to community participation is accepted for adOpters and

re 3' e cted for non-adOpters .

Total time Spent using the mass media is significantly, positively

correlated to knowledge for non-adopters, but negatively cOrrelated for

non-adOpters. This suggests that adopters Obtain their information from

personal sources while non—adopters get their information from the mass

media.

The hypothesis that knowledge level is positively correlated to

total mass media usage is accepted for non-adopters, but is rejected

for adOpters .

In the fellowing section the results Of further analysis Of the

data using multiple regression techniques are presented. Additional

findings including a discussion of the interrelationship between the

independent variables and the relationship between the independent

variables and attitude scores are Shown in Appendix B.

Further Analysis

The data were further analyzed using multiple regression procedures

to determine the composite, relative importance Of the independent variables

in eXplaining variation in knowledge levels.

The computer program that was used removes the influence Of each

independent variable, one at a time, starting with the variable which
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CCJIItributes the least to explaining variance in the dependent variable.

‘féizniables are deleted until only those which ontribute significantly to

‘tlnee total variance component, at the five per cent level, remain. These

‘raxriables are the best predictors of knowledge level because they exPlain

rncrre of the variability in knowledge level than those previously deleted.

The analysis was undertaken for each innovation, first with all

1:he farmers who answered questions on that innovation, and then the analysis

‘was repeated for adOpters and non-adOpterS separately. Since either

 

1:he number Of adopters or non-adOpters is extremely small for all innovations

(except beet herbicides, the analysis was not done for groups of less than

seventeen. The results will be presented by innovation.

Beet Herbicides

The results indicate that for all the farmers, only one independent

variable meets the criteria at the five per cent level (Table 33). This

variable, membership in farm organizations, explains 17 per cent of the

total variance in knowledge about beet herbicides.

When the farmers are divided on the basis of adoption and

non-adOption of beet herbicides, the Single Significant independent

variable for adOpterS is total organizational membership and the two

significant variables for non-adOpterS are total time Spent using the

mass media and social status. These results are not as inconsistent

as they might appear to be on the surface. Membership in farm organiza-

tions and total organizational membership are correlated .61. Social

status, one of the variables which met the 5 per cent level criterion for

non-adopters, is correlated .59 with total organizational membership.
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1Tbrere is a common variance related to membership in organizations, which

jLss most important in terms Of total organizational membership, for

eaciopters, social status for non-adopters, and membership in farm organi-

zations for all the farmers.

Dividing the sample on adoption increased the amount Of variance

(EXplained by both the eleven independent variables and by those which met

'the criterion (Table 33). The data for adopters include only 17 farmers,

so it may not be very reliable.

!

iMechanical Thinner

Only one variable, total number of organizational memberships,

‘met the criterion. It explains 21 per cent of the variance. Since only

six farmers had adOpted mechanical thinners, the results did not change

very much when there reSpondents were removed from the sample and the

coefficients Of determination re-calculated for non-adOpters. The total

variance explained by all eleven variables increases by about 1 per cent,

while the amount Of variance explained by total membership in organizations

rises from 21 per cent to 30 per cent.

Corn Herbicides

Only one variable, time Spent using the mass media on topics

related to farming, met the criterion for adOpters and non-adopters combined.

This same variable reached the criterion for adoptors. The calculations

are not presented for non-adopters because the number of farmers involved

was only Six. Time spent on farm-related tOpics explained only 10 per

cent Of the variance, about half of the amount explained by all 11
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xrariables for all the farmers and slightly less than that explained for

éadopters. See Table 34.

ESoil Sampling
 

None of the variables met the criterion at the 5 per cent level for

‘the soil sampling practice. The last variable deleted was education,

‘ahich explained 14 per cent of the variance, compared to 39 per cent for

£311 11 variables. When the non-adOpters were removed and the analysis

:repeated, all of the variables again failed to meet the 5 per cent criterion.

Discussion
 

Interpretation of the results is complicated by the inclusion of

social status and two of the three component measures used in its construc-

tion. These were education and total number of memberships in organizations.

There is a tendency fOr only one of the three variables to be a major

contributor to the total amount of variance explained.

The majority of independent variables used in the analysis account

for only a very small amount of the variability in knowledge about the

four innovations. The variables which explain a significant amount of

the variance are either measures of membership in community organizations

or time Spent in using the mass media. Ad0ption does not appear to

‘fletermine whether media usage or membership in community organizations

is the most important determinant of knowledge level.

Media usage is a direct measure of information contact while

uKflnbership in community organizations is a measure of potential informa-

tion exchange. Both of the variables which explain the largest amount
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of variability in knowledge levels are measures of communication activity.

Knowledge about an innovation is more directly related to communicative

activity than to personal, social or situational variables. Knowledge

about innovations is a function of how efficiently a farmer utilizes

either of the two major sources of information, the mass media or inter-

personal contacts gained through participation in community organizations.

f



CHAPTER V

SUMMARY, CONCLUSIONS AND IMPLICATIONS

In this chapter the research project is reviewed and summarized,

conclusions are stated, the empirical findings are evaluated, the

theoretic hypotheses discussed and the implications for action programs

and future research are presented.

Summary

The objectives of this research project were twofold. The first

objective was to validate a functional model of the adoption-rejection

process. The second objective was to study the first stage of the

theoretic model to determine the relationship between a number of social

and personal variables and knowledge about Specific innovations.

The theoretic model presented assumes there are three stages

or sub-processes within the adoption-rejection process. The three

types of activity, which are believed to interact, are related to

(1) information accumulation, (2) attitudinal development, and

(3) choosing among alternatives. For ease of discussion the three

Stages are called Information, Persuasion and Decision-Making. Detailed

study of the information stage was undertaken to determine the relation-

Ship between knowledge about four farm innovations and a number of

Social and personal variables.

A sample of cash crop farmers from two counties of Southwestern

97
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Ontario was drawn by selecting names at random from lists of active

and former sugar beet growers. Personal interviews were completed

with 106 farmers during January and February of 1967 by the investigator

and two associates from the Economics Branch of the Canada Department

of Agriculture.

The personal interview schedule consisted of a series of questions

and indices designed to gather information regarding major changes in

the farm business, knowledge about and attitudes toward new cropping

practices and measures of each farmer's education, age, social status,

Opinion leadership, the number of mass media available, mass media

usage, community participation and sources of information used in

gathering information (:1 new farm practices. The innovations selected

for study were sugar beet herbicides, corn herbicides, the use of a

mechanical thinner on sugar beets and soil sampling. Each farmer was

asked a series of questions regarding one innovation which he had

adOpted and one which he had not adopted.

The reSponses were coded, punched on electronic data-processing

cards and analyzed to test 11 hypotheses. The theoretic hypotheses and

the findings for each are presented below:

Hypothesis 1: The process by which an individual decides to adopt an

innovation can be divided into the three stages of information,

persuasion, and decision-making. This hypothesis was partially supported.
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Hypothesis 2: Four steps, involving the evaluation of innovations in
 

terms of self-image, resources, cost/reward ratio and external
 

restraints can be identified within the decision—making process.
 

This hypothesis was supported for the first three of the steps but not

the fourth.

Hypothesis 3: An individual who is at any stage of the adoption-
 

rejection process will have completed all previous stages but none of
 

the following stages. This hypothesis, when tested using Guttman
 

scaling techniques was not supported.

Hypothesis 4: Knowledge about an innovation is positively related

to educational achievement. This hypothesis was supported for two
 

innovations, but not for two others.

Hypothesis 5: The relationship between knowledge about an innovation

1nd age is curvilinear. This hypothesis was not supported.
 

Hypothesis 6: Knowledge about an innovation ispositively related

to opinion leadership. This hypothesis was not supported.

Hypothesis 7: Knowledge about an innovation is positively related

to social status. This hypothesis was supported for bio innovations.

Hypothesis 8: Knowledge about an innovaticn is positively related

13 membership and participation in formal organizations. This

hypothesis was not generally supported. There is evidence that it is

Supported for adopters but not for non-adopters.

Hypothesis 9: Knowledge about an innovation is positively related

to mass media availability. This hypothesis was supported for two

innovations .
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Hypothesis 10: Knowledge about an innovation is positively related
 

to media usage. This hypothesis was not generally supported for all the
 

farmers, but there was evidence to suggest that it was supported for non-

adopters but not adopters.

Hypothesis 11: Knowledge about an innovation is related to the relative
 

mortance attributed to mass media rather than interpersonal sources

of information about innovations. This hypothesis could not be tested

because of the very small mmber of farmers who chose one of the mass

media as the most important source of information on farm-related sub-

jects.

Conclusions

The following specific conclusions were derived directly from

the tests of the theoretic hypotheses.

1. The validity of the three stage model was partially

supported by the data from the farmers who had considered making

a major change.

2. The validity of the three stage model was not supported by

attempts to construct a cumulative scale pattern.

3. The existence of three steps or considerations within the

decision-making stage, namely perception of self-image,

costs and the cost/reward ration, was supported by the data.

4. Knowledge about innovations was positively related to:

(a) Education

(b) The number of mass media available
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5. Knowledge about innovations was negatively related to age.

6. Knowledge about innovations was not related to:

(a) Opinion leadership

(b) Participation in formal organizations

(c) Social Status

(d) Mass media usage

The following general conclusions were derived from the results

of the present research study.

 

1. It is possible to construct knowledge level and attitude

indices which can be used in a field interviewing situation.

2. Attitude toward an innovation is more highly correlated

to adoption than knowledge about the innovation. There-

fore, attitude toward an innovation is a better predictor

of adaption than knowledge aaout the innovation.

3. Multiple regression analysis indicates that knowledge

about innovations is more directly related to measures

of commication contact, such as mass media usage and

community participation, than to personal or-social

characteristics .

4. Interpersonal sources are more important as sources of

information to farmers, on farm-related subjects, than are

the mass media.

5. The majority of personal and social variables used in the

study are poor predictors of knowledge level.
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Evaluation of Empirical Methods

The empirical hypotheses were not supported for a number of

reasons. These include inadequacies in the theory of conceptual

framework from which the hypotheses were derived; improper analysis of

the data in the sense of not utilizing all the information collected;

using improper statistical tests or failing to collect all the data

needed; improper operationalization of the dependent and independent

variables; and non-representativeness of the sample due to either sampling

bias or the presence of intervening variables. Each of these potential

shortcomings will be discussed, and then the empirical findings will be

reviewed to determine why the research results differed from the theoretic

hypotheses .

The Sample

In analyzing potential sources of error in the sample, the major

concern is to determine the presence of intervening variables. Inter-

vening variables of two types are discussed, those which make the sample

non-representative of the population and those, which if uncontrolled,

.invalidate the findings.

The farmers who were interviewed are believed to be representative

43f the population from which they were chosen, but are not necessarily

representative of all Canadian farmers. They were chosen on the basis

Of growing a Specific crop, sugar beets, and were selected to provide

equal numbers of farmers who had discontinued beet production and

farmers who had grown beets in 1966, for the purposes of the longer

Project of which this study was one part. If beet growing is related
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to personal characteristics of farmers, then the sample may be biased

on them. No data exist to suggest this is the case. The farmers

interviewed are not typical of all Canadian farmers because the region

is one of the most productive agricultural areas in Canada. The

average investment in land and buildings, average crop yields, and

potential number of cash crops which can be grown are higher than the

national averages.

The correlation between knowledge levels and adoption suggests

that adoption may be an intervening variable. Had the number of farmers

who had not adopted, and the number of subjects been large, this would

not have been a problem. It would have been quite easy to control for

adoption and determine the correlations first for adopters and then for

non-adapters. This was done for the innovation of best herbicides.

For the other three innovations the number of individuals in either the

adapter or non-adOpter cell was too small to permit meaningful analysis.

In the case of the mechanical thinner, only three farmers had adopted.

In the case of corn herbicides and soil sampling, all but Six of the

farmers had adapted.

Accurate measures of the degree of adoption of the various inno-

vations were not available, and there was no way of identifying adopter

and non-adoptersin advance. Had these data been available, the sample

could have been chosen in such a manner as to guarantee adequate numbers

Of both adopters and non-adopters, and thus provide a means of con-

trolling for adoption .
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@eraticnalization and Measurement

The present study required the operationalization of a large

number of dependent and independent variables. The reliability of each

of the knowledge and attitude indices was determined by means of item-

total and item-item correlations. These correlations were presented in

Chapter III and indicated, except for one innovation (recommendations of

the Ontario Corn Committee) that the indices are generally adequate.

One item was dropped from the knowledge of soil sampling index because

it failed to discriminate. All but one farmer had correctly answered

the question.

The reliability of the independent variables could not be checked

by correlational methods except for the opinion leadership index. In

this one case, the correlations indicated an adequate level of

reliability.

The major problem of testing the hypotheses regarding the validity

of the conceptual model was to find an innovation or change which was

so important that the farmer could remember how he had decided to adopt

or reject. Information gathered about a minor decision, or one which

was made several years before the interview, cannot be expected to be

reliable in the test-retest sense. Efforts were made to overcome

these problems by asking about a major change in the farm enterprise.

This attempt proved only partly successful because only one farmer

Said that he had contemplated making a change but had decided not to

Carry it out. The results suggest that farmers who have rejected a

Change tend to forget or are unwilling to admit that they had decided
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not to make a change. A further problem with these data was the small

number of cases collected because the majority said they had not con-

templated making a major change.

Operationalizing some of the steps which were hypothesized to

exist within the decision-making stage proved difficult, particularly

the consideration of external restraints. Similarly, indexing awareness

proved difficult because it is conceptually difficult to differentiate

between awareness and knowledge. It also presents operational problems

 

because respondents were unwilling to admit they had not heard of a

new product or practice.

Measuring knowledge level presents the problem of deciding whether

to attempt to index absolute or relative levels of information. In

order to measure the absolute level of information a very long and

detailed schedule would be necessary. Using a few questions is easier

but difficulties arise when efforts are made to evaluate the data in

scaling procedures such as Guttman scalogram analysis. The cutting

points on the knowledge index may be so high or so low that the number

of subjects in the extreme group is very small, and thus limits the use

of the scaling technique.

Eats-Analysis and Controls

It was not possible to control for adoption in the analysis of

the relationship befieen knowledge levels and social variables for

three of the innovations because the number of adopters was so much

different than the number of non-adopters. The skewed adoption dis-

tributions resulted from a lack of information on the degree of adOption
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in the population and from the sampling procedure. Each reSpondent

was questioned regarding one innovation he had adopted and one he had

not adopted. With a small sample it was difficult to meet this

criterion and obtain a relatively equal number of adOpters and non-

adopters for each innovation. Adoption was in effect controlled for by

sampling, as almost all respondents answered questions for one

innovation they had adopted and one they had not adopted, but not for

 

the individual innovations.

ijpotheses
 

The final type of shortcoming which should be considered in trying

to determine why an empirical hypothesis was not confirmed is incorrect

hypotheses. In trying to explain the failure of the data to confirm

an empirical hypothesis, the experimenter looks at the potential sources

of error discussed previously; if tone of these appear to be present, he

is forced to accept the conclusion that his theoretic hypothesis was

Wrong. At this point the investigator is faced with the problem of

revising his theory to be consistent with his research findings.

One word of caution regarding types of error must be presented.

Findings which support an empirical hypothesis must be as rigorously

evaluated for sources of error as those which do not support a hy-

Pothesis. Otherwise the experimenter may be led to believe a relation-

Ship exists which in fact is a function of the sample, his operationali-

zations or inadequate analysis and controls.
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In the following section each of the empirical hypotheses will be

evaluated to determine potential sources of error.

Discussion of Theoretic Hypotheses

The purpose of this section is to review the results of the

empirical hypotheses, to try to establish potential sources of error

in the data, to determine the effect of error on the results and to I

draw conslusions regarding each of the theoretic hypotheses. Each ff

hypothesis will be discussed in the order tested.

fiypothesis 1: Existence of Three Stages

The first hypothesis predicted that the respondents would identify

three stages related to information accumulation, attitudinal develop-

ment and decision-making. The empirical results were difficult to

interpret but provided limited support for the existence of three

stages. A number of potential sources of error are present in the

data. The most important limitation is the small Size of the sample;

only 39 subjects were used in the analysis.

A second major problem is the apparent bias due to the tendency

Of only those farmers who had actually carried out a major change to

indicate that they had considered doing so. Ninety-one per cent of

the sample had completed the change considered. This suggests that

individuals who had not made a change which they had considered, either

had forgotten doing so or were unwilling to indicate to an interviewer

that they had done so. A third potential source of error was the
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difficulty of Operationalizing the stages in a manner which would test

their existence without cueing the respondents as to the number or

types of stages predicted. Asking the farmers to describe what

happened between the time they become aware and actually adopted did

not successfully overcome the problem because of the limited verbal

ability of the reSpondents. Individuals with only grade school

education have difficulty describing cognitive processes because they

lack a language to eXplain their thought processes.

A further potential source of error was the diversity of the

innovations considered. The majority of the farmers had purchased

either a new tractor or a farm machine, but 17 of the 39 had considered

some other major change. The lack of comparability of the innovations

makes interpretation of the results difficult.

0n the basis of the empirical results and an evaluation of

potential sources of error it can be concluded that there is only

partial support for the theoretic hypothesis that the process by which

an individual decides to adopt an innovation can be divided into the

three stages of information, persuasion and decision-making.

Expothesis 2: Steps Within the mdsim-MahLStage

The second hypothesis predicted the presence of four steps or

C‘— onsiderations within the decision-making stage. These steps were

evaluation of the innovation in terms of self-image, cost, cost/

reward ratio and external restraints. The steps or considerations were

operationalized by asking the farmers how an innovation fit into
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their farm operations, its cost, and the relationship between cost

and expected benefits. The fourth step, external restraints was not

effectively operationalized. The data supported the existence of the

first three steps or considerations. Attempts to scale the steps were

unsuccessful because all but three of the respondents had actually

adopted the innovation under consideration.

Potential sources of error include the small size of the sample,

the skewed distribution due to the very high prOportion of adopters

and the apparent tendency for only those who had actually carried out

a major change to indicate that a change had been considered. All of

these were discussed in relation to the first hypothesis.

The fourth step, external restraints, was not operationalized and

consequently no conclusion can be drawn regarding its existence or

importance. The skewed distribution did not permit testing for a

cumulative scale pattern.

0n the basis of the empirical findings and an evaluation of

‘potential sources of error, it is concluded that innovations are

evaluated in terms of self-image, cost and cost/reward ratio during

'the decision-making stage.

fflxpothesis 3: Cumulative Scale Pattern

The fourth hypothesis predicted that an individual at any stage

(bf the adoption-rejection process would have completed all previous,

lbut none of the following, Stages. Attempts were made to test this

liypothesis using Guttman scalogram procedures for each of the four
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innovations. For three of the innovations the distribution according

to adOption was so skewed that the scaling technique could not be used.

In the fourth case, the scale was not as predicted.

The major problem was in the adoption distribution which

precluded the use of the Guttman technique. 0n the basis of the

empirical results, the fourth hypothesis was rejected.

Hypothesis 4: Education

The fourth hypothesis predicted a positive correlation between

knowledge about an innovation and educational level. A significant

positive zero-order correlation was found for two innovations. In the

other two cases, the correlations were very small. None of the

partials were significant.

A major source of error in the data used to test this and the

following hypotheses, involving knowledge levels, was found to exist

for two innovations. In the case of the data on corn and beet herbicides

a positive correlation was found between knowledge level and adoption.

This intervening variable may have influenced the results to either

reduce or increase the size of the relationship between knowledge level

and the independent variable being tested. The small number of in-

dividuals who had not adopted corn herbicides made it impossible to re-

calculate the correlations while controlling for adoption. In the

case of beet herbicides it was possible to control for adoption but

the number of subjects in each group was rather small.

The fact that four different innovations are considered in test-

ing each of the knowledge level hypotheses presents a problem of inter-

.
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pretation. In a number of cases, including education, the relation-

ship between knowledge level and the independent variable is significant

for one or two innovations but not for the others. In some instauces,

but not all, the conflicting results may be produced by the inter-

vening variable of adoption. These sources of error may exist in all

the knowledge hypothesis but will not be discussed again for each

hypothesis.

The empirical results, while not conclusive, suggest the existence

of a positive relationship between knowledge about an innovation and

education. This finding is consistent with the findings of Leuthold

(1965), Bhosal (1960), Bogart (1951), Bauder (1960), and Troldahl and

others (1964).

Hypothesis 5: Age
 

The fifth hypothesis postulated a curvilinear relationship be-

tween knowledge level and age. The data did not support this prediction.

A negative relationship was found for three of the innovations.

The empirical evidence did not support the hypothesis, so it

was rejected. The data suggest a negative relationship between knowledge

level and age. Such a relationship would be consistent with the re-

search findings of Bauder (1960). The relationships between knowledge

about a Specific subject and age appears to be content-determined.

Research results have been reported which indicate the relationship

between knowledge and age may be negative, positive, curvilinear or

non-existent. The various studies which reported these different

results were cited in Chapter II.
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Hypothesis 6: Opinion Leadership
  

The sixth hypothesis predicted a positive relationship between

knovledge level and opinion leadership. The data did not support the

hypothesis. None of the four correlations were Significantly larger

than zero.

A potential source of error is the operationalization of opinion

leadership. The reliability of the index was checked by inter-item

and item-total correlations. The three items were correlated with each

other .30, .31 and .33. The item-total correlations were .76, .71 and

.65, reSpectively. The relatively low inter-item correlations make the

index suSpect.

On the basis of the data, the hypothesis was rejected. Until

further'evidence is available it must be assumed that knowledge levels

are independent of Opinion leadership, as measured by the self-

designating index. This conclusion contradicts the previous findings

of Leuthold (1965) and Berelson and others (1954).

flypothesis 7: Social Status
 

The seventh hypothesis predicted a positive relationship between

knowledge level and social status. The empirical findings partly

supported this hypothesis. . For two innovations the zero-order corre-

lations are significant and positive. The third is negative and the

fourth is positive but neither of the latter two are Significantly

larger than zero. The partial correlations suggest that the relation-

ship is negative .
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Social Status was operationalized by means of a composite index

which included education, membership in community organizations and

investment in land and buildings. Each of the three factors appear

to be lOgically related to "one's position in the social structure".

A check of the relationship between the components and knovledge level

indicated that value of land and buildings is negatively correlated

to knowledge level for the same two innovations as were not significantly

related above. This suggests that one of the components of the index,

namely investment in land and buildings, has produced the inconsistent

findings.

0n the basis of the data and the relationship between one of the

index components and knowledge level it is concluded that knovledge level

is not related to social status. Since no previous studies relating

lmowledge about innovations and social status were found in the

diffusion literature, this conclusion cannot be evaluated in terms

of previous research .

flypothesis 8: Participation in Formal Organizations

The eighth hypothesis stated, in effect, that knowledge about an

innovation is positively related to community participation. When

measures of membership in community organizations and executive positions

held in these organizations were correlated to knowledge levels, the

relationships were found to be positive but not significantly greater

than zero.
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On the basis of the data considered, the hypothesis would be

rejected. Further analysis of the data, including measures of member—

ship and executive positions held in farm organizations, suggested

that for some innovations a strong relationship does exist befieen

knowledge level and community participation. When adoption was controlled

for the beet herbicide data, a very Strong and consistent relationship

was found for adopters but not for non-adopters. This additional

evidence suggests that knowledge levels are related to community

participation for adopters but not for non-adopters. Leuthold (1965)

did not control for adoption when he found a positive relationship be-

tween knowledge of innovations and participation in formal organizations.

Hypothesis 9: Mass Media Availability
 

The ninth hypothesis predicted a positive relationship hemeen

knowledge level and the total number of mass media available. The

empirical results partially supported the hypothesis. All four of the

zero-order correlations were positive and for twO innovations, mechanical

thinning and corn herbicides, were significantly greater than zero.

When adOption was controlled for beet herbicides, the correlation in-

creased substantially for the adapters but did not change for non-adopters.

On the basis of the empirical findings, it is concluded that

knowledge level is positively related to the number of mass media

available.
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Hypothesis 10: Mass Media Usage

The tenth hypothesis postulated a positive relationship bemeen

knowledge level and time spent using the mass media. Two measures of

media usage were utilized, total time using the mass media and time

Spent on material related to farming. Knowledge level was significantly

correlated to each of these measures for only one innovation each.

Total time was significantly correlated to knowledge level about the

mechanical thinner and time Spent on farm material was significantly

related to knowledge about corn herbicides.

It is noteworthy that the single innovation for which knowledge

is Significantly correlated to total mass media usage is the one

which few farmers had adOpted. When adoption is controlled on beet

herbicides, a significant correlation emerges for the non-adapters, and

the parallel correlation for the adopters becomes negative. This

suggests that knowledge level is not related to total mass media usage

for adopters but is related for non-adopters.

0n the basis for these data the theoretic hypothesis was rejected.

Limited evidence exists to suggest that total mass media may be related

to knowledge level for non-adopters but not for adopters.

Hypothesis 11: Source Preference
 
 

The final hypothesis predicted that farmers who prefer mass media

sources in preference to interpersonal sources would have a higher

knowledge score. This hypothesis could not be tested because of the

small number (12) of farmers who stated a preference for mass media

N
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sources. 0f the 12, no more than six had answered the questions on any

_ given innovation.

In view of the results, the hypothesis remains umtested so no

decisiou can be made regarding its acceptance or rejection.

Implications for Action Programs

Implications of the Model
 

If the adoption-rejection model, as outlined in Chapter II, is

assumed to be a relatively valid description of the cognitive process

an individual follows in evaluating and deciding to either adopt or

reject an innovation, there are a number of implications for the change

agent. The first implication is that he should use a different communi-

cation strategy depending on whether he wants to inform people, persuade

them or get them to perform a new behavior. Unless the communicator

decides in advance exactly what he wants to achieve, he will not likely

be successful. Many information and public relations peOple who

actually want to produce changed behavior or attitudinal change, appear

to assume they can achieve their objective by simply informing their

audience. It is much easier to inform a group of farmers about a new

farm practice than to convince them to adOpt it. A communication program

designed to accomplish the former, although relatively inexpensive, is

not likely to achieve the latter.

A second implication follows from the first. The procedures used

in evaluating a communication program depend upon whether the communi-

cator is attempting to inform, persuade or produce adoptions. Although
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communication and extension programs are seldom formally evaluated,

it is important that a proper measure be used, given different goals.

The proper measure of the effectiveness of an information program is

the increase in knowledge produced by the program. This is most

accurately done, according to Kerlinger (1964),, by employing a four

. group experimental and control design using any one of a number of

standard measurement techniques which include multiple choice, true

and false or recall questions. A program aimed at producing a change

in attitude is properly evaluated by using the same experimental design

as above and utilizing standard attitude measuring techniques such

as Likert scaling or the semantic differential. A program which is

supposed to produce adoption is properly evaluated by measuring the

increase in adoption in the client population.

The third and most important implication of the model is that it

can be used to design communication strategies and construct messages

to produce increased knowledge, attitude change or new types of overt

behavior. This can be achieved by drawing from the three bodies of

literature which exist on information and communication, persuasion and

decision-making. The literature on decision-making is of less use in

designing messages than that on information or persuasion because

message variables are not directly involved in the decision process.

The literature on decision-making is most important in pointing out the

types of obstacles which must be overcome. In other words, the decision-

making literature suggest what Specific subjects or obstacles should be
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considered by the communicator but does not suggest how to design

the messages for maximum effect.

In order to design messages, defined as "any stimuli sent between

persons", it is necessary to have a system for classifying messages.

Systems for describing messages have been presented by Hovland and

others, Berlo and Deutschmann. Each is discussed as follows and a

new classification system presented.

Hovland and others (1959) developed a model of attitude change

within which they hypothesized four types of observable communication

stimuli. These were content, communicator, media characteristics and

situational surroundings. Under content were listed the sub-categories

of: topic, which relates to the subject of the message; appeaas, which

refers to the use of logic or emotional threats or promises; arguments,

which refers to the order of presentation, sidedness and conclusion

drawing; and stylistic features.

The three hypothesized distinct communicator characteristics are:

role, which is the social positions held by the communicator; affiliation,

which refers to the relationship between the two people and intentions,

which involves the perceived intent of the communicator in sending the

message. The media characteristics hypothesized were called (1) direct

‘vs. indirect interaction, which is basically the distinction between

face-to-face and mediated interaction and (2) sense modality which refers

‘to the number of senses which are involved in receiving the message.

The fourth group of stimuli hypothesized were the situational

surroundings. It was believed that the social setting, extraneous noxious

stimuli and extraneous pleasant stimuli were also present.
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Berlo (1960) discusses the structure of messages in terms of code,

content and treatment. He defines code 1960, (p. 57) as "any group of

symbols that can be structured in a way that is meaningful to some

person". Code under this definition can refer to languages, music or

dance. Content is defined as 1960, (p. 59) "the material in the message

that is selected by the source to exPress his purpose". It should be

realized that content has both elements and structure. Not only the

actual pieces of information must be considered under content but also

the way in which they are ordered.

Treatment is the way in which content and code are arranged to

produce the message. A source makes decisions on what to include in a

message, how to order it, what type of appeals to use, how much in-

formation to use, whether to draw conclusions and how long his message

will be. These are a few examples of the different ways message treat-

ment may be varied.

Deutschmann (1957) developed a sign-situation classification of

human communication. He hypothesized that signs can take four forms:

auditory, gestural, orthographic and graphic. Auditory signs are those

‘made by the human voice. Gestural signs are the motions of the body.

Orthographic signs are printed or written words made up of letters.

Graphic signs are significant lines, marks or forms usually impressed

on a surface but sometimes presented in three dimensions. His

classification of situation are three continual private-public; face-

to-face-interposed; and assembled-non-assembled. The public-private

dimension refers to the presence or absence of other people besides the
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communicator and receiver at the time of communication. Face-to-face

and interposed refers to the Special relationship between the communi-

cator and the receiver. Examples of interposed include television,

radio, telephone and printed matter. Assembled-non-assembled refers to

the physical location of the receivers. Examples of assembled include

classrooms, watching a play or a political rally. Non-assembled refers

to the receiver being able to receive the communication while alone for 5'

example, television viewing or reading a book.

m
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The three systems outlined previously do not lend themselves to

an adequate description of messages. The writer believes that messages

can be described in terms of who they are from (source), how they are

transmitted (channel), what they say (content) and how it is said

(treatment). Most of the factors discussed by Hovland, Berlo or

Deutschmann can be subsumed under these four headings.

The factors believed to be important within the source dimensions

are credibility, status of the source, role relationship between the

source and receiver, perceived intentions of the source and the communi-

cation skills of the source. For experimental purposes it is possible

to manipulate the source of a message on each of these factors.

It is hypothesized that the channel dimension can be manipulated

in terms of at least three factors. These are credibility of the channel,

number of channels used (or sense modality in Hovland's terms), and face-

to-face vs. interposed. This last factor includes within it the dis-

tinction bemeen electronic and print media. Both of the latter are

examples of interposed or mass media as it is usually called.
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The content dimension is not as easily measured or manipulated as the

other two. Two factors at least are present. These are amount of in-

fermation presented and the position of the message on the subject.

The amount of infermation presented might be measured in terms of length

of the message or number of references to the tapic. Position on a

topic is less easily measured because different people will have

different perceptions of the position. It is usually easy to tell

whether a message is for or against a topic but more difficult to

index the degree.

The treatment dimension is a sort of catch-all involving many

different types of message variation. The factors here include code,

appeals used and arguments utilized. Code refers to the language

used, its level of difficulty and abstraction and degree of technicality.

The message treatment can vary in terms of appeals used, for'example,

the degree to which a message is rational as apposed to emotional or

the amount of fear which is produced in the receiver. The third factor

found in the treatment dimension is the arguments used. This refers to

the order of presentation, of pro and con arguments, the number’of sides

of the issue given and the amount of conclusion drawing done by the

source.

The four dimensions and the factors within each are presented not

as an exhaustive list of ways that messages can vary but as suggestive

of the ones which appear to be most pertinent to the empirical study

of communication problems and ones on which researdh data are readily

available.
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Given the previous system of classifying messages and the various

dimensions and factors within each of the sub-processes of the adaption-

rejection model, a matrix as shown in Figure 3 can be constructed. In

this matrix, the message variables are considered to be the independent

variables, the components of the adOption-rejection model are considered

to be interviewing variables and the outcome, adoption or rejection, is

considered to be the dependent variable. This matrix or communication

model of the adoption-rejection process can be used to design messages

to produce adoption, attitude change or learning depending upon whether

over behavioral action, persuasion or information accumulation is

defined as the dependent variable. The construction of a message to

produce adoption presupposes that it will produce persuasion and a

persuasive message is assumed to have produced an increase in knowledge.
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The actual use of the communication model to construct messages

requires the cross-indexing of available research to provide guides as

to which sources, channels, contents and treatments to use given different

receiver characteristics. The receiver characteristics are indexed by

the dimensions and factors within the three sub-processes of the adoption-

rejection model. At the present time a complete cross-indexing does not

exist but preliminary literature reviews such as Cohen (1963), Abelson

(1959), and Hovland and others (1959), suggest how messages may be more

effectively constructed.

Implications of the Information Hypotheses
 

Any implications must be tempered by the lack of consistency of

the relationships tested. The variation between innovations suggests

that different social and personal characteristics are related to know-

ledge levels in different ways depending upon the innovation involved.

Further variation depends upon adOption. AdOption was controlled for

only one innovation, beet herbicides. Controlling adoption changed

the relationship between knowledge level and a number of social and

personal variables including total time Spent using mass media, and all

four of the measures of commodity participation.

In terms of communication strategy the results suggest that using

a large number of mass media does not necessarily lead to an increase in

knowledge about an innovation. The Specific media used and type of

material consumed should be considered in designing a communication

program. The shortgun approach to communication is not supported by

previous research.
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A second implication of the present results is that interpersonal

communication is important in spreading knowledge about innovations,

particularly for adopters. The significant correlation between knowledge

level and each of the four measures of community participation for those

who had adopted best herbicides, and the lack of such a relationship for

non-adopters, suggests that adOption may be a function of interpersonal con-

tact. Therefore, any communication program should utilize interpersonal

channels by working through formal organizations.

A third implication, based on the finding that attitude toward an

innovation is not necessarily related to knowledge about the innovation,

is that a communication program designed to inform does not necessarily

persuade and vice versa. Consequently, any communication prOgram Should

be designed to achieve the Specific goal or goals desired.

Implications for Further Research

Implications of the Model
 

The theoretic model has several implications in terms of the types

of research needed. In the past there has been a tendency to relate

Specific factors within one of the stages directly to adoption or

rejection without taking into consideration or controlling for variation

in factors within the other stages. Not surprisingly, contradictory find-

ings abound in the literature because of this failure to control inter-

vening variables.

The adoption-rejection model suggests several different research

approaches. The first research project suggested by the model is that of

further validating the idea of three stages. This research exercise has
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tentatively supported the concept of a three stage model but further

research is needed to determine whether three stages are always necessary,

if the order is always the same and to what extent the model explains

and predicts adoptive behavior.

The second research problem is to determine the generalizability

of the model. It has been hypothesized that the model will cover farm

practices, voting behavior, and the purchase of new products. This Should

be tested empirically under a large number of different Situations. A

second class of problems can also be considered under this heading. What

are the differences, if any, between the adOption-rejection process when

only on individual is involved as compared to group adOption. Further

study of the small-group research may suggest meaningful approaches to

this problem. Other questions include the relationship between group

and individual adoption where the group must adOpt before the individual

can adopt and when are group decisions to adopt most binding upon

individuals?

The validity, number and relative importance of the rejection

points should be studied. This aSpect of adoption has received relatively

little interest or study as yet. If one can pin-point the rejection points

at which most pe0ple leave the process then precautions can be taken to

overcome the factors which are critical at these points.

The fourth type of research suggested is to determine the level

necessary at each stage for adOption to occur. The problem is basically

one of determining how much information is necessary to produce persuasion

and how favorable an attitude is necessary to induce the individual to
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continue to the decision-making stage. Not only the minimum necessary but

also the Optimum level for each stage should be determined.

A fifth potential research area derives from questioning the assump-

tion that the factors within one sub-process do not interact with those

within the other. Research is needed to determine whether this is in

fact so.

An area of research considered in this project which needs much

further work is that of the major considerations in the decision-making

process. The farmers indicated that in making a decision to adopt or

reject a major change that they had considered how an innovation fit into

their farm program, its cost and costs in relation to returns. Other

considerations may be present under certain circumstances. An attempt

should be made to determine the generalizability of the previous consider-

ations and to identify others under different situations. The identification

of these considerations is important so that messages can be designed to

show how barriers to adoption may be overcome.

A seventh area of potentially useful research would be to study

whether or not innovators and laggards go through the adOption-rejection

process in about the same way. Do they both go through three stages, why

do some go through the stages quicker than others, are the same dimensions

and considerations within each stage of equal importance to both groups,

how important is the ability to command resources to each group, do laggards

tend to get bogged down at one Specific stage of the process or do they

fail to adopt because they never become aware, etc. These and many other

questions are worthy of research.
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Additional research on the process of socialization to determine how

social and environmental factors influence personality characteristics

such as need for achievement, dogmatism and risk orientation, is also

needed. In the adOption-rejection model the social, economic, and

political environment has been taken as given. This assumption should

be relaxed and research undertaken to learn how perceptions, beliefs

and attitudes are formed.

Although the eight areas of research presented previously are

not exhaustive of problems which are suggested by the model they point

to some of the major areas as yet inadequately studied.

Implications of the Information Hypotheses

The results of the study of the information process suggest that

further research is needed on the relationship between knowledge levels

and several personal and social variables. The lack of consistency, in

the relationship between knowledge level and the various social measures

depending upon whether the individual had or had not adopted and across

innovations, suggests that much unexPlained variance exists in the system.

Further, research is needed which will determine under what circumstances

different social and personal characteristics determine knowledge about

‘warious topics. Larger samples which allow control of intervening

Variables such as adoption are needed.

Further research is needed on measuring techniques to be used in

rudexing knowledge levels. The present research project demonstrated

that farmers will answer multiple choice and Likert type questions in a

fiedd interview situation. Research is needed to determine exactly what
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type and how many questions will provide reliable and valid measures of know-

ledge levels at a reasonable cost. Measures of, not only the relative,

but also the absolute level of knowledge should be studied to determine

which are more useful in predicting attitude change and adoption.

Further research is also needed to validate the Most Important

Source Index used in this study. This modified forced-choice instrument

should be validated by having a number of different groups complete a

regular forced-choice instrument and the index for a number of different

‘
fi
fi

subjects such as new products, political candidates and national or

international affairs.

Further research on interpersonal sources of information is needed.

In this present research project interpersonal information sources were

not directly measured. Information levels are undoubtably a function of

interpersonal contact and more precise measures than those used in our

study: social status, Opinion leadership and the four measures of

participation in community organizations. Probably measures of source

credibility, length of interaction, relationship between source and

subject and purpose of interaction would be more useful in explaining

infermation levels than the sociological variables used in this project.

A further area of potentially useful research involves a conceptual

annalysis of different types of knowledge. At least three types of know-

ledge can be easily identified: knowledge that an innovation exists,

usually called awareness; knowledge of how a product or innovation might

be used or what it will do; and Specific details of how to use or apply

a'pmoduct or innovation. Knowledge scales can be constructed to index
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each of these three types of information and research Should be done to

determine the sources and determinants of each.

A final area of research which the research suggested involves

trying to determine the etiology of the correlation between knowledge level

and adoption, which was found for two innovations. Is adoption the result

of increased knowledge or vice versa? Research to answer this question

must be done over an extended period of time under different circumstances If;

on different innovations and products.
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Appendix A.

Interview Schedule

FARM DECISION MAKING STUDY
 

Name Number
 

 

Address Type
 

 

 

Location
 

 

Phone
 

Interview:

Date Situation

 

Call 1

 

Call 2

 

Call 3

    
 

Final Result:
 

Interviewer:
 



12. A.
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Adopted

~Not adopted

 

 

CHEMICAL WEED CONTROL -- SUGAR BEETS

When did you first hear Of controlling weeds in beets by means

Of chemicals or weed Sprays?

 

If adopted
 

When did you first use chemical weed control?

no reply

 

What is a pre-emergence weed Spray?
 

Which Of the following chemicals are recommended for use with

sugar beets?

Pyramin

2, 9-9

Dalapon

T C A

Linuron

 

 

 

 

 

How much does Pyramin cost per pound?
 

How do you feel about the use Of pre-emergent weed sprays?

Strongly dislike

Slightly dislike

Neutral

Slightly like

Strongly like

 

 

 

 

 

Should chemical weed killers be used on sugar beets?

Every year

Most years

Only if weeds are

bad

Never

No reply

 

 

 

 

 

How much pyramin Should be used per acre if used as a pre—emergent?

How valuable (useful) is chemical weed control in sugar beets?

NO value at all Quite useful

Slightly valuable Extremely useful

NO reply
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Adopted

-Not adopted

 

 

MECHANICAL THINNING OF BEETS

12. B.

2.

Have you heard Of mechanical or machine thinning Of sugar beets?

Yes NO NO reply
   

When did you first hear Of mechanical beet thinners?

NO reply

 

 

 

If adopted
 

When did you first use a thinner?

NO reply

 

 

How important is weed control if one uses a mechanical thinner?

NO at all

Slightly important

Quite important

Extremely important

NO reply

 

 

 

 

 

How useful is mechanical thinning?

NO value at all

Slightly valuable

Quite valuable

Extremely valuable

NO repLy

 

 

 

 

 

How do you feel about using a mechanical thinner?

Disapprove strongly

Disapprove Slightly

NO reply - neutral

Approve slightly

Approve strongly

 

 

 

 

 

How high should the beets be when they are mechanically thinned?

Higher than when blocked by hand

Shorter than when blocked by hand

About the same size

NO reply

 

 

 

 

h
.
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7. Are you in favor Of mechanical thinning?

Not at all

Slightly

Considerably

Extremely

NO reply

 

 

 

 

 

8. Can you give me the names Of some Of the different makes Of

machines which have been used in this area?

Dixie

Silver

Pallgrove

Eversman

Jauniaux

Blackwelder ‘*

Others (list)

Electric eye

 

 

 

 

 

 

 

 

Adopted

Not adopted

12. (3. CHEMCIAL WEED CONTROL CORN

;1. When did you first hear Of chemical weed control in corn?

NO reply
 

 

If AdOpted
 

12. When did you first use chemical weed control on corn?

NO reply

 

 

3.. What is a pre-emergence weed spray?
 

‘t- Which Of the fellowing are recommended for use as pre-emergents

in corn? (Get yes, no or uncertain).

Simazine

2, 94)

Atrozine

Eptam

Linuron

 

 

 

 

 

5'- How much does Atrazine cost per pound?
 



12.,
I).
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How do you feel about the use Of pre-emergent weed sprays?

Strongly disapprove

Slightly disapprove

Neutral

Slightly approve

Strongly approve

 

 

 

 

 

Should chemical weed killers be used on corn?

Every year

Usually

Only if weeds are bad

Never

NO reply

 

 

 

 

 

At what stage does corn become susceptible to damage from 2, u-D?

 

 

 

 

 

How valuable is chemical weed control in corn?

NO value at all

Slightly valuable

Quite

Extremely

NO reply

 

 

 

 

 

CORN VARIETIES

Have you ever heard Of the Ontario Corn Committee?

yes no no reply

If yes, go to 2 If no, go to 6

 
 

  

  

What is the Ontario Corn Committee?
 

Of how much value are their recommendations?

none

a little

some

quite a

lot

 

 

 

 

.nh”
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1+. What three things do they report about each variety?

(Do not read answers).

% broken stalks

% moisture

yield in bus. per acre

 

 

 

5.. Who makes up the Ontario Corn Committee?

 

C.D

O.D. .

Ont. Soil Crop Improvement

Association

Ont. Seed Corn Growers

Marketing Board

Canadian Seed Growers Association

NO reply

CA.

A
 

 

 

 

 

 

. ES. How do you feel about having an independent organization to test

corn varieties?

Approve strongly

Approve slightly

Neutral

Disapprove slightly

Disapprove strongly

 

 

 

 

 

'7 . When do you usually try a new variety Of corn?

When it first comes out

After it has been approved by the

O.C.C.

After you have seen it on a neighbors

farm

 

 

 

NO reply
 

Adopted

 

 

Not adopted
 

12- E. SOIL SAMPLING

1., What is soil sampling?
 

NO reply
 

2-» When did you first hear Of soil sampling?
 

NO reply
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If AdOpted

When did you first use soil samples?
 

NO reply
 

A soil sample tells one:

Soil

When

 

How coarse the soil is

What kind Of fertilizer to use ' .

How much fertilizer to use «at

Both how much and what kind of

fertilizer to use

NO reply

 

 

 

 

I
:

.
v

‘
c

‘ _ .
4

samples are useful

Never

Seldom

Often

Always

NO reply

 

 

 

 

 

you send in a soil sample to have it tested, it is important

to include information about?

What cr0ps you intend to plant

The date on which sample was taken

NO information is needed

No reply

 

 

 

 

In deciding how much fertilizer to use, soil samples are:

Completely unnecessary

Seldom necessary

Often necessary

Always necessary

NO reply

 

 

 

 

 

How much soil has to be sent away for an accurate sample?

A tableSpoon full

Half a pint

A quart

A bushel

NO reply
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9. Since only a small smount of soil is used by the peOple who

analyze a soil sample, their recommendations are:

Often wrong

Sometimes wrong

Usually correct

Always correct

NO reply

 

 

 

 

 

19. MAJOR DECISION:

1. Did you make an important change in your farm business during

1966? (Try to get major investment, change in enterprises,

new technology adOpted etc.)

 

Yes nO no reply
   

 

If yes, gO to Schedule A below

If no, go to 2 below
 

2. Did you consider making an important change in your farm business

during 1966?

Yes no no reply
 

  

 

If yes, go to 3

If no, go tO question 16
 

3. What kind Of an outcome has resulted from your consideration Of

this change?

 

 

 

Decided to make change go to B

Decided not to make change gO to C

NO final decision yet go to D

NO reply
 

A. CHANGE ACTUALLY CARRIED OUT

A. Will you give me some information on your decision to

(Write in Change)

 

1. Why did you (X)?
 

2. When did you first hear about (X)?
 



10.

11.

12.

13.

14.

15.

147

What were the most important factors or considerations when

you were considering (X)?
 

DO you remember thinking about how (X) would fit into your farm

program?

Yes no no reply
 
 

 

DO you remember thinking about how much (X) would cost?

Yes no no reply
 

 

 

Did you have the money tO (X)?

Yes no no reply
 
 

 

If no
 

Would you have (X) if you had the money?

Yes no no reply
 
 

 

DO you remember comparing the cost to the returns to be expected

from (X)?

Yes no no reply
 
 

 

What or who was the most important source Of information in your

decision not to (X)?

 

 

Would your friends and neighbors have approved if you had (X)?

Yes no no reply don't know
 

Did you go through a series Of steps or stages in your decision

to (X)?

Yes no no reply
   

Can you describe what happened between the time you first heard

about (X) and the time at which you decided not to actually

adopt (X)?
 

Other comments on the decision. (Probe pertinent details).

D. CHANGE STILL UNDER CONSIDERATION

D. Will you give me some information on how you approached the

H‘ l-



9.

10.

198

problem Of

(Write in change being considered).

 

When did you first hear about(X)?
 

Where or for whom did you first hear about (X)?
 

In general do you feel (X) is a good idea?

   

   

Yes no no reply ’

Do you now have enough information to make a decision? pal

Yes no no reply i

 
If you needed more information who would you contact?

Have you considered how (X) would fit into your farm program?

Yes NO no reply
   

How much would it cost you to (X)?
 

What benefits would you gain from (X)? S
 

Other
  

When do you exPect to decide whether or not tO (X)?
 

Other comments
 

15. OPINION LEADERSHIP

1. Has anyone recently asked you for advice on a new farm practice?

Yes nO no reply
   

Which happens more Often, (a) you tell your neighbors about some

new fan practice, or (b) they tell you about a new practice?

(a) (b) no reply
   

Compared with your circle Of friends, are you more likely, or

less likely to be asked for advice or Opinions on a new farm

practice?

More less no reply
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16. MEDIA AVAILABILITY AND USAGE

 

 

 

 
 

General Farm related

Number Use material

Radio

Television

Daily Paper

Local Paper

 

Farm Magazines

 

Gov't and Pamphlets

 

Farm Organization

Publications      
Total  

17. COMMUNITY PARTICIPATION

1. How many different community organizations do you belong to and

attend at least half Of the meetings?

Agricultural

Service

Fraternal

Social

Religious

Other
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2. In how many Of the above do you hold executive positions?

Agriculture

Service

Fraternal

Social

Religious

Other

 

 

 

 

 

 

18. 3. Just a few final questions about yourself:

A. Are you married?

Yes no no answer
  

 

B. What is your age? yrs.
 

C. How many children do you have?

me;

 

 

D. How many help on the farm? How do they help?

 

E. What was the last year Of school you completed?
 

F. Have you had any Special training or Special skills?

Yes nO no reply What?
 

 

G. How many days did you work Off the farm in the last year?

H. What proportion Of your total income comes from non-farm sources?

Less than %

3111035

% to 3/4

Over 3/9

No reply

 

 

 

 

 

I. Approximately how much would you receive if you sold:

A. Your land and buildings 3

B. Your machinery $

 

 

thank you!
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APPENDIX B

DISTRIBUTION OF RESPONDENTS ON INDEPENDENT VARIABLES

Table 35. Age of Re3pondents

 

  

Years Number ' Percentage

Less than 30 12 11

31-u0 25 2a

91-50 an 32

51-60 25 2h

61 and over _19_ __2_

Totals 106 100

 

Table 36. Educational Attainment of Respondents

 

 

Years Of school completed Number Percentage

Less than 8 ll 10

8 #8 us

9 or 10 2n 23

11 or 12 16 15

13 or more 7 7

Totals I56. IDO-

 

Table 37. Distribution of Respondents by Social Status Score

 

 

Score ' Number Percentage

0 18 17

1 N1 39

2 29 27

3 18 17

Totals 106 100
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Table 38. Distribution Of Respondents by Opinion Leadership Score

 

 

Score Number Percentage

0 18 17

2 15 1k

2 26 2a

3 15 19

u 13 12

5 11 11

6 12 ...e
Totals 106 100

 

Table 39. Distribution of Respondents by Total Mass Media Available

 

 

Number of Mass Media Number Percentage

0 - 3 2 2

H - 7 1H 13

7 - 9 33 31

10 - 12 38 36

13 - 15 13 12

16 and over' __§_ __9_

Totals 106 100

 

Table 1&0. Distribution Of Respondents by Total Mass Media Usage

 

 

Total Minutes per Week Number Percentage

600 and Less 5 5

601 - 1,200 30 28

1,201 - 1,800 29 27

1,801 - 2,800 20 19

Over 2,u00 22 21

Totals 106 100
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Table 41. Distribution of ReSpondentS by Mass Media Usage Related to

 

 

Agriculture

Total Minutes per Week Number Percentage

120 or less 15 14

121 - 240 25 24

241 - 300 13 12

301 - 600 38 36

601 - and.over 15 14

Totals 106 100

 

Table 42. Distribution Of Respondents by Membership in Organizations

 

 

Number Of Organizations Number Percentage

O 35 33

l 25 23

2 18 17

3 ll 10

4 10 10

5 and over __1_ __;1

Totals 106 100

 

Table 43. Distribution of Respondents by Executive Positions in

 

 

Organizations

Number Of Executive Positions Number Percentage

0 68 64

1 28 26

2 4 4

3 5 5

4 l 1

Totals 106 100
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Appendix C

ADDITIONAL FINDINGS

Inter-Correlations Among Independent Variables

A correlation matrix was prepared to Show the correlation between

each Of the twelve independent variables and all Of the others. The cor-

relations are presented in Table l. The relationships are discussed below.

Age

Age is slightly negatively related to all Of the other variables

except education. In this one case, the negative relationship reached

the five per cent level of Significance. In effect, all the other

variables appear tO be practically independent Of age. Therefore, age

is a very poor predictor Of other personal or social characteristics

except education.

Education

Education, as indexed by the last grade of school completed, appears

to be related to community participation in general but not to total

membership in organizations. This suggests that better educated farmers

are much more likely to belong to farmer organizations, and to hold execu-

tive positions in either farm or non-farm organizations but are only

slightly more likely to belong to more organizations than their less

educated neighbors.

Education is significantly related tO total mass media available.

This relationship is probably due to utilization Of magazines and newspapers.

“
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The strong relationship between education and social status is not sur-

prising since one Of the components Of the social status scale was education.

Social Status
 

Social status scores were derived from pooled measures Of education,

membership in community organizations and investment in land and buildings.

The inter-correlations between three components and social status are

presented in Table 45. The intercorrelations suggest that the chOice Of

investment in land and buildings as one of the factors in deriving the

social status score was an unfortunate one. It does not correlate Signi-

ficantly with the final social status score. Both education and organiza-

tional membership are significantly related to the final score but not

significantly intercorrelated.

Social status is correlated quite highly to all four Of the measures

Of the community participation, to total mass media available and to

Opinion leadership. The correlation between leadership and each Of the

three component factors which were used in constructing the composite

index.

Table 45. Intercorrelation between Social Status and Three Component

 

 

Factors.

, Organization Social

Education Membership Value Status

Education .15 -.05 .43

Organization

Membership .07 .63

Value land and

building .15

¥
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Community Participation
 

The intercorrelations between the four measures Of community

participation are presented below in Table 46. The high intercorrelations

are not surprising since the total number Of organization membership

and total executive positions figures include the farm organization

memberships and executive positions, reSpectively. Also, a high relation-

ship between the number Of organizations which one belongs to and the Fri

number Of executive positions held is to be eXpected. E

Table 46. Intercorrelation Between Measures of Community Participation.

 

 

1

Farm

Total Farm Total Organization

Organization Organization Executive Executive

Membership Membership Positions Positions

Total Organization

Membership .69 .65 .53

Farm Organization

Membership .47 .81

Total Executive

Positions .65

Farm Organization

Executive Positions

 

Since the fOur community participation measures are highly inter-

correlated, all Or nOne tend to be either related or not related to

the other independent variables. The four measures are significantly

correlated to all Of the other independent variables except time using

the mass media, age and investment in land and buildings. The unique

relationship Of the measures to education was discussed previously.
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Opinion Leadership
 

Opinion leadership as measured by a self-designated index is

significantly related to all four measures Of community participation,

number Of mass media available, social status, inverstment in land and

buildings and time Spent reading, watching or listening to infOrmation

related to farming. This latter relationship is interesting in that

Opinion leadership is correlated -.01 to total time using mass media.

This is consistent with the questions uSed to index Opinion leadership.

They asked about information sought and given in relation tO new farm

practices.

Mass Media Available
 

The total number Of mass media available is correlated to

community participation, education, Opinion leadership and social status.

The number Of mass media available was also Significantly related to time

Spent receiving farm-related information, but not to tOtal time using

the mass media. This suggests that while total time using the mass media

is not related to the total number Of mass media available, that time Spent

receiving farm information is related to the number Of farm magazines

and government pamphlets and bulletins available.

Time Using_Mass Media
 

Two measures Of mass media consumption were collected. One was a

measure Of total media usage and the other, a component Of the former,

was measured in minutes, Of time Spent watching, reading or listening to

material related to farming. Total time is significantly correlated only



4
.
.
.
—

E
~

‘
v
r
r
m

‘
r
r
‘

"
'
1

 



159

to time Spent on agricultural subjects. This suggests that total mass media

usage is a very poor predictor Of any Of the independent variables.

Time Spent receiving infOrmatinn related to farming is Signifi-

cantly related to community participation, Opinion leadership, investment

and number Of media available.

Relationship Between Independent Variables

and Attitude Toward Innovations

The correlations between the independent variables discussed

above and attitude toward each Of the innovations are presented in Table 47.

Attitudes toward the fOur innovations are relatively independent

Of the personal and social variables except the number Of mass media

available. The size and direction Of the correlations suggest that

education, social status and participation in farm organizations may

influence the attitudes Of farmers toward new farm practices.
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Table 47. Correlations Between Attitude Scores and Various Social and

Personnal Characteristics

 

 

 

 

Innovations

Social and Beet Mechanical Corn Soil

Personal Characteristics Herbicides Thinner Herbicides Sampling_

.1. Education .307* .285 -.008 .244

2. Age .035 .142 -.l27 .077

3 . Opinion Leadership .119 . 009 . 155 . 32m): ...-A

21

4. Social Status .115 .233 -.021 .252 E

5. Membership in Formal {a

Organizations .065 .032 ' .032' .168

6. Executive Positions in

Formal Organizations .095 .105 .046 .125

7 . Membership in Farm

Organizations .280* -.042 .189 .112

8. Executive Positions in .

Farm Organizations .342 .090 .233 -.037

9. Number Of Mass Media

Available .309* .144 .359* .308*

10. Total Time Using

Mass Media -.108 -.255 .128 .058

11. Mass Media Usage

Related to

 

* Significantly larger than zero at the five per cent level.

** Significantly larger than zero at the one per cent level.
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