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Abstract
Through the diffusion of innovations framework, Extension program planners, evaluators, and researchers can
gain a better understanding of the reasons an educational program results in adoption or rejection of a
particular practice. In addition to the information on impact of Extension programs available through
traditional methods of analysis, this framework yields data on factors influencing adoption or rejection of
practices. Such information is essential for understanding the absolute and relative importance of the
information presented and the program experience. Survey and statistical methods and procedures can be
developed to capture this information.
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Introduction
The diffusion of innovations theories, developed over a half century ago, have provided a popular framework to
explain how new ideas and technologies are spread and adopted in a community (Rogers, 2003). The framework
has been used for program planning, it has been empirically tested, and it has undergone critique from various
perspectives since its inception in the 1950s (Yates, 2001). Throughout the years, it has remained instrumental
to Extension professionals, scholars, and students alike and continues to be useful in countless other fields,
including medicine, telecommunications, information technology, and social marketing (Rogers, 2003).
Although the framework has provided practitioners in Cooperative Extension and other fields with an overview of
how information is diffused and adopted, its potential as a tool in the area of program evaluation has not been
fully examined. The field of program evaluation is complex and comprehensive, but one of its basic goals is to
determine whether program participants adopt a particular practice promoted by the educational program.
https://joe.org/joe/2007october/a1.php
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Adoption rates are often expressed as a simple percentage: for example "34% of participants adopted practice
'X' based on a followup survey conducted 'Y' months after the program." A number reflecting ultimate adoption
of practice, however, does not indicate what role education may or may not have had in the decision to adopt or
reject a particular practice.
For example, what do we know about those participants who did not adopt a particular practice? Was the
proposed practice too expensive to implement? Was it too complex to comprehend and implement? Was it too
risky? Did the program presenter provide inadequate information? Answers to these and other questions can
provide educators with a better understanding of their role in influencing the adoption of practice. Future
programs could then be designed to accommodate these factors and yield higher rates of adoption.
Extension educators and evaluation specialists have in fact included questions of this nature in post workshop
surveys (Rollins, 1993) but not in a way that isolates the relative and absolute effects of the educational
program. This article provides a theoretical argument for using classical diffusion of innovation concepts and
theories along with modern multivariate statistical procedures such as regression analysis to gain a more robust
understanding of the factors that influence the adoption of practice. In addition, a planned empirical test of this
concept is discussed. Gaining this more detailed insight is essential for today's Extension professional who is
interested in affecting change.

Diffusion of Innovations Background
"Diffusion is the process by which an innovation is communicated through certain channels over time among
members of a social system" (Rogers, 1963). The diffusion framework is a fairly involved framework that
includes several "subtheories" or concepts. These concepts together provide insight into human and social
nature, including how new information is accepted (or not accepted) by potential users. Because of this, the
diffusions framework draws heavily from the fields of psychology and rural sociology (Beal & Bohlen, 1957).
Components of the classic diffusion framework include the innovationdecision theory, the individual
innovativeness theory, the theory of rate of adoption, and the theory of perceived attributes (Rogers, 2003). In
addition, the diffusion framework includes theories relating to communication aspects and channels. Only the
individual innovativeness theory, the theory of perceived attributes, and concepts relating to communication
channels are covered here because these are the most relevant to adoption of practice by individuals. Finally,
some factors that are external to the diffusion framework but which affect adoption of practice are discussed.
The theory of individual innovativeness suggests that in most social systems there are innovators, early
adopters, early majority adopters, late majority adopters and "laggards." These five categories are often visually
represented as S and bellshaped curves (Rogers, 2003). The Sshaped curve indicates the cumulative number
of adopters from innovators to laggards; the bellshaped curve represents the resulting normal distribution.
The Sshaped curve illustrates the fact that there are relatively few adopters at first but that, as the technology,
concept, or practice is picked up by innovators and early adopters, their influence will have an impact on the
later adopters that make up a majority of potential adopters. The resultant bellshaped curve graphically
represents the different types of adopters and roughly reflects categories corresponding to standard deviations.
That is, early and late majority adopters are often time statistically shown to be one standard deviation "above"
the mean (average adopter), and the innovators, and early adopters, and laggards are two to three standard
deviations "below" the mean (Rogers, 2003). Figure 1 depicts this classic graph.
Figure 1.
BellShaped Graph Depicting Levels of Adopters (from Rogers, 2003)
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Another diffusion theory, the theory of perceived attributes, focuses on how the program participant views
characteristics of the practice under investigation. These have been typically categorized as those that relate to
the complexity, compatibility, trialability, relative advantage, and observability of a practice or technology
(Rogers, 2003). A brief description of each of these attributes follows.
Complexity involves the degree of difficulty of understanding and implementing the practice from the
perspective of the potential adopter.
Compatibility concerns itself with a host of factors relating to the degree to which the practice is
compatible to current objectives and philosophies of the program participant. Compatibility factors can be
something as simple as not having the right resources (land or otherwise) to implement the practice or
could involve more philosophical concepts such as concern over applying pesticides or fertilizers to an
organic crop.
Trialability deals with the potential to experiment with the practice on a smaller, less intensive scale. The
expectation is that if an owner can implement the new practice on a trial basis he or she can possibly even
modify the potential practice further to meet their specific needs.
Relative advantage speaks to the possibility of increased income, reduced cost, or other factors that
may make adopting this practice advantageous over other alternatives, including doing nothing.
Observability relates to the degree to which the potential adopter has had the opportunity to see the
practice implemented or see the results of the implemented practice. Some practices are obviously more
observable than others (planting trees vs. preparing an estate plan, for example) and therefore might be
adopted by individuals more quickly.
In summary, all things being equal, the more profitable, understandable, personally compatible, observable, and
testable the participant considers the innovation, the higher the potential for adoption.
Other concepts relevant to the diffusion of innovations framework and having influence on adoption/rejection
decisions include those relating to the communication channel, social networks, and external factors (Rogers,
2003). Communication channels include the change agent or agency and attributes of the communication
program (for example, educational program type or means of disseminating information). Social networks and
systems include support systems such as a local farmer/forest owner organization or association and the type
and amount of interaction with professionals following the educational intervention (such as county agents or
foresters). Finally, external factors such as markets, weather, natural disasters, policy, and unanticipated events
all affect adoption of practices.

Diffusion of Innovation Framework for Evaluation
https://joe.org/joe/2007october/a1.php
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The diffusion of innovations approach to program evaluation recognizes that a variety of factors influence the
adoption of a practice. This approach provides insight into why educational program participants adopt or reject
a practice on which they have received information or training.
Diffusion of innovations research can provide information, for example, on barriers and motivations external to
the educational program that may have strong influences on the decision to adopt or reject a practice. These
factors may include the individuals' personality, sociodemographic characteristics, networks, and prior
knowledge of the topic. Other influences may stem from the five perceived attributes associated with the
practice or innovation under question (complexity, compatibility, trialability, relative advantage, and observability)
or from the participant's social network and the availability of information and assistance from other sources.
Empirical examples that use this framework for evaluation purposes within the U.S. Extension System are not
common. Research by King and Rollins (1995) indicated that change agent's attitude, participant's economic
concerns, and technical information influenced the adoption of an agricultural innovation by participants who
received information from a training program. Another study investigated factors that influence the adoption of
practice and the participation in educational outreach of integrated pest management (IPM) in Utah.
Characteristics that influenced farmers and producers to adopt practices or participate in educational programs
included major source of income (onfarm or offfarm), farm size, market destination (instate or outofstate),
diversity of crop produced, past intensity of IPM outreach efforts, and development of commodity organizations
(Alston & Reding, 1998 ).
Research specifically linking the diffusion of innovations theories with program evaluation has been undertaken
in the health field. Cervero and Rottet (1984) created an instrument designed to empirically test a diffusion
innovationevaluation model hypothesized previously by Cervero Figure 2). The study sought to analyze the
impact of the training program (Continuing Professional Education or CPE Program) on behavior change and
performance (client outcomes) and to determine the extent of noneducation program factors (proposed change,
individual behavior, social system) on employee adoption of practice (measured as a change in performance).
A 51item survey instrument was designed, tested for validity, and implemented. Data collection included the
review of charts, interviews with participants and supervisors, and personal observation by the researchers
themselves. Results indicate that a model based on Rogers's diffusion of innovations explains between 39 and
81% of the variance of the dependent variables (Rogers, 2003). This finding suggests that this design and a
modified framework could be extremely useful as an evaluation tool in Extension and other educational fields.
Figure 2.
The Cervero Program Evaluation Model

From Theory to Practice in Extension
The Cervero model informs a way to test an evaluation model based on diffusion of innovations concepts. Such
an empirical test of this model within the Extension System is underway for a regional forestry short course (The
Master Tree Farmer Series). Past program participants will be surveyed to estimate the influence of various
factors on the adoption of practice. Table 1 illustrates a sample of the proposed variables that will be used to
study the influence of educational and other variables on the adoption of practice. These are strictly a sampling
of the types of questions that will be asked.
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A group of professional foresters and educators will provide more input into the reliability and validity of these
questions and others before the actual survey is designed and delivered. As with the Cervero model, the study
covers four categories of independent variable. These include those that relate to the educational program of
interest, the individual participating in the program, the proposed practice (trialability, complexity, observability,
relative advantage and compatibility), and the social system or network surrounding the participant. A sampling
of subvariables and questions are also listed.
Table 1.
Potential Variables and Example Questions for Diffusion of Innovations Program Evaluation Study

Variable
Class

Sample
Example Variables Question(s)

Educational
Program

Adequacy of the
program in
identifying and
addressing goals and
objectives.

Extent to which the
participant felt the
instructors were
credible and
effective.
Characteristics
of the
participant

Characteristics
of the practice
or innovation

Demographic (age,
race, gender,
income)
Length of tenure
Size of landholdings
General educational
level achieved
Previous
educational
experiences related
to forestry and
wildlife
management

Relative Advantage
Complexity
Trialability
Observability
Compatibility

Were the goals
and objectives of
the program
adequately
addressed?
Do you think the
program
addressed your
needs?
"Did you think the
instructor(s) were
knowledgeable?"

How long have
you owned
forestland?
What are your
primary objectives
for owning
forestland?

"Do you feel this
practice will
increase your
revenues or
decrease your
costs?"

Hypothesized
Response Relationship to
Type
Adoption of Practice
Likert
Scale

Positive  The more closely
the program meets the
participant objectives, the
more likely the participant
is to adopt a practice.

Likert
Scale

Positive  Rogers (2003)
and others have found
that instructors, as change
agents must be credible.

Various

Various studies have
investigated the impact of
participant characteristics
on adoption of practice.
Several of these will be
investigated to determine
if they correlate.

Likert
Scale

Positive  Various studies
have found positive
relationships between
these attributes and
adoption of practice.

"How difficult do
you perceive this
practice to be?"
"Do you feel that
you can test this
practice
reasonably?
https://joe.org/joe/2007october/a1.php

5/8

10/28/2018

Using Diffusion of Innovation Concepts for Improved Program Evaluation

"Is this a practice
that you have seen
applied before?"
"How compatible is
this practice with
your current
management
objectives?"
Characteristics
of the social
network and
economic
system

Membership and
involvement in a
forestry association
or participation in
forestry meetings
and field days

"Are you a member Yes/No
of a forestry
association"?

Positive  Social networks
and involvement of
participants in activities
following programs should
lead to higher levels of
adoption.

Networks with
forested neighbors,
friends and
colleagues

"Do you have
friends or
colleagues who are
forest owners"?

Yes/No

Positive  Similarly, those
who have neighbors or
others who are innovators
are posited to be more
likely to adopt a practice.

Interaction with
professional natural
resource managers
or Extension agents

"Do you regularly
Yes/No
interact with natural
resource managers
like county agents
or county
foresters"?

Positive  According to
research, situations where
participants keep in
contact with instructors
and change agents
following the educational
program are more
effectual.

Other factors that may explain the variation in the dependent variable include location (are participants in some
states more likely to apply a practice than those in others?) and time elapsed since attending the course
(landowners may have had time to implement practices that were problematic immediately following their
participation). While some of these variables may be correlated with others, the collection of this data at this
time will be useful for descriptive purposes (for example, key stakeholders may wish to know if adoption of
practice occurs in their state to a greater extent than in others).

To More Robust, Defensible Extension Evaluations
While the diffusion of innovations concepts were developed during the years of rapid agricultural innovation and
dissemination, the theories have evolved over the years to incorporate user/clientbased needs (Rogers, 2003).
User/client needsbased models incorporate endusers into research design, implementation, and technology
transfer activities. The diffusion of innovations framework for program evaluation should lead to a better
understanding of any barriers or issues surrounding adoption of a practice by incorporating end user needs and
obstacles.
As with the diffusion of innovations framework, the area of program evaluation is vast, diverse, and still
developing. In Extension, evaluation has historically been onedimensional. Measurement has focused solely on
the impact of program participation in terms of change in behavior or adoption of practice. Characteristics of the
educational program and influences of external factors have not normally been accounted for in an inclusive
framework such as this. Using diffusion of innovations techniques to guide an Extension program evaluation can
provide an opportunity to investigate what is going on inside "the black box" of program impact determination
(Bush, Mullis, & Mullis, 1995). In addition, it can also move Extension evaluation toward more causal modeling.
Today's Extensionist is living in a complex world where social, economic, and environmental factors all influence
adoption of practice (Clements, 1999). Applying statistical inferences to study these factors in a systematic
intentional manner can yield a better understanding of the relative impact of education and information. This
may be a particularly important investment in major, multiyear, or multistate Extension programs.
https://joe.org/joe/2007october/a1.php
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Such research may also uncover valuable information for providing leadership among public service providers
who also may influence adoption of practice. Examples in the forestry community, for instance, include state
forestry agencies and associations, private forestry consultants, and others who provide support and assistance
to private owners. Finally, this type of program evaluation model can be adopted for many disciplines within
Extension and can be used with stakeholders and potential funding agencies to provide for more holistic, credible
evaluations. The results of applying these concepts in an actual program evaluation are currently underway and
will provide insight into the practical nature of such a model.
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