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ABSTRACT

Slack, Kelli Kristine, M.S, Purdue University, May, 2009. An Evaluation of an
On-line Retinal Imaging Tutorial. Major Professor: Dr. Clint Rusk.

The purpose of this research study was to determine the effectiveness of
on-line distance training for Extension Educators, Extension support staff, and
4-H livestock volunteers learning retinal imaging techniques. This study focused
on the use of asynchronous on-line materials to disseminate retinal imaging
technology and techniques to the Extension Educators, Extension support staff,
and volunteers. The on-line retinal imaging tutorial was used to examine adults’
ability to gain knowledge about the OptiReader™ device, retinal imaging
techniques, and the retinal imaging software.
A significant difference was found when comparing participants’ pre-test
and post-test scores by a paired t-test. This significance indicates that the
participants were able to learn from the retinal imaging tutorial. Most of the
demographic variables had no significant impact on the knowledge gained from
pre- to post-test. These results indicate that the tutorial is accessible to a wide
variety of people involved with 4-H. Additionally, the results showed no
significant difference in participants’ scores based on prior retinal imaging
training. In the researcher’s opinion, this indicates that the on-line tutorial is as
informative as face-to-face training and can compliment, but not replace it. Prior
research shows that hands-on training with the OptiReader™ device is essential
to developing proficiency at collecting high quality images in a minimal amount of
time.

ix
The results of the current study imply that other on-line distance education
training courses may be successful with Extension Educators and 4-H
volunteers. Since the materials can be accessed repeatedly and at the learner’s
pace, on-line courses can deliver information in a timely manner to a broad
audience. On-line courses may also be used to compliment face-to-face training
to make the live interaction more effective and less time consuming.
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CHAPTER 1. INTRODUCTION

Starting in March of 2005, there were two to three retinal imaging training
sessions offered at the Purdue University Animal Science Research and
Education Center per year. The first sessions were taught by Alan Clark, a
customer service representative from Optibrand Ltd., LLC, the producer of the
retinal imaging equipment. Beginning in the fall of 2007, the sessions were
taught by Dr. Clint Rusk and his graduate students. During the course of these
sessions, more than 170 people from at least 50 of the 92 Indiana counties were
trained to use the OptiReader™ device. Typically, these trainings lasted two
days with the first day focused entirely on retinal imaging and the second day
focused on the software portion of image management. Starting in November of
2007, the second day was changed to reflect more work with the OptiReader™
device. One off-campus retinal imaging training was offered in Whitley County in
2006, but no additional data was available from this training.
While these trainings have reached more than half of the counties in
Indiana, training has not yet been fully disseminated to the county Extension
offices. A study in 2005 highlighted the concerns of Extension Educators, who
felt the time required to train individuals to use the OptiReader™ device was
excessive (Howell, 2006). In addition, the 4-H livestock volunteers were
concerned about the time it took to capture an image and the consistency of the
images (Howell, 2006). While retinal imaging training does not need to be
repeated each year, Blomeke indicated that practice is required to ensure high
quality images are collected in a timely manner (2004). With training
opportunities currently limited by time, the distance to training facilities, and
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funding; an on-line retinal imaging tutorial may be beneficial for disseminating the
technology and encouraging participants to practice.

1.1. Purpose of the Study
The purpose of this study was to determine the effectiveness of a selftaught on-line retinal imaging tutorial focusing on retinal imaging technology and
software for adult 4-H volunteers, Extension Educators, and Extension support
staff learning retinal imaging techniques. This study focused on the use of
asynchronous on-line materials to disseminate retinal imaging technology and
techniques to the Extension Educators, Extension support staff, and volunteers.
The materials for this study were developed specifically for the Purdue University
Cooperative Extension Service with attention to certain areas indicated by Dr.
Clint Rusk, Associate Professor in Youth Development and Agricultural
Education and a Youth Livestock Specialist. The on-line retinal imaging tutorial
was used to examine adults’ ability to gain knowledge about the OptiReader™
device, retinal imaging techniques, and the retinal imaging software.

1.2. Objectives
The overall purpose of this research was to determine the effectiveness of an online retinal imaging tutorial. The specific objectives were to:
1. Create materials relevant to retinal imaging technology, software, and the
needs of the Purdue University Cooperative Extension Service.
2. Develop a self-training course in retinal imaging software.
3. Create instruments to assess prior knowledge of the retinal imaging
system and gain in knowledge.
4. Determine the participants’ initial knowledge level and whether knowledge
gain was achieved.
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5. Collect demographic factors to determine if there is a correlation between
the results and the demographic factors.
6. Compare technical difficulty to participant’s knowledge gain to determine
whether a correlation exists.
7. Recommend areas for future research in distance education for adults
associated with 4-H.

1.3. Significance of the Study
There are few on-line training courses available for Extension Educators,
Extension staff, and volunteers in Indiana. By developing an on-line medium,
information can be accessed when needed. An on-line site can also be used for
educational purposes and to encourage an understanding of the technology. A
successful on-line course in retinal imaging may encourage the development of
other on-line courses.

1.4. Limitations of the Study
One limitation of the study was the voluntary participation of the
participants. There are 92 counties in Indiana. At the time of the study, there
were approximately 267 educators employed by the Cooperative Extension
Service. Of these 267 Extension Educators, 76 were employed as Consumer
and Family Science Educators, 84 as Agriculture and Natural Resources
Educators, 80 as 4-H Youth Development Educators, 28 partial or full-time
Economic and Community Development Educators, 14 in other Extension
Educator positions, and approximately 396 Extension support staff. Actual
numbers fluctuated during the time of the study due to retirements, resignations,
and new hires. There were no data available for the number of volunteers
involved with 4-H livestock and retinal imaging. Allowing voluntary participation
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in the study by Extension Educators, Extension support staff, and Extension
volunteers may have resulted in unintended bias. A final limitation related to the
participants was potential bias due to previous knowledge of the machine and
software, as well as any prior training.
Other limitations included the materials created specifically for this study,
which were not tested previously to determine their effectiveness. This lack of
previous testing also applied to the assessment instruments, which were also
created specifically for this study.
There were also technological limitations to this study. Some participants
were unable to access materials for 24 hours due to a change in the server that
hosted the 4-H website. Some participants were also limited in their ability to
access the materials due to slow internet connections. Additionally, some
participants may have decided not to participate in an on-line tutorial due to lack
of competence with a digital format.

1.5. Definition of Terms
Global Positioning System (GPS)- A system of computers, satellites, and
receivers used to determine the latitude and longitude of the receiver by
triangulation (Blomeke, 2004).
OptiReader™ device- A machine consisting of a camera, controller, and battery
pack developed by Optibrand Ltd., LLC to collect retinal images and data. Also
referred to as retinal imaging machine, retinal imager, and retinal imaging device.
Optibrand Software- A data management system designed by Optibrand Ltd.,
LLC to manage and store retinal images and data.
Retinal Image- A retinal image is a digital picture of the retinal vascular pattern
(Blomeke, 2004).
Retinal Imaging- For the purposes of this study, it is the act of collecting a retinal
image for biometric identification.
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CHAPTER 2. LITERATURE REVIEW

2.1. History of the Cooperative Extension Service
Seevers, Graham, Gamon, and Conklin (1997) provided a concise
summary of the development of the land-grant system of universities, experiment
stations, and Cooperative Extension. As the United States attempted to rebuild
itself after a devastating civil war, advances in agriculture and technology created
a need for a new system to disseminate these changes to the population. Early
attempts at filling the need for agricultural information included societies such as
The American Philosophical Society and breed associations such as the
Berkshire Agriculture Society. While these societies started to fill the need for
agricultural information, there were still key issues to be addressed including: the
promotion of agricultural research based on sound science and the dissemination
of that research. Progress on these issues was held back by the resistance of
farmers to embrace “book-farming.” The concept of “book-farming” developed
with the creation of land-grant colleges following the passage of the Morrill Act in
1862, which gave land to every state in the nation to be used to fund a state
university. Known as land-grant universities, these institutions were instrumental
in developing educational resources and research in the agricultural sciences,
mechanical arts, and military sciences. Land-grant universities soon evolved into
repositories of knowledge based on research completed at demonstration
stations originally created by Seaman A. Knapp (Seevers et. al., 1997).
As the universities grew, the problem of how to disseminate the
information to the public grew as well. There was no organized system to make
available the practical knowledge derived from research at the demonstration
stations. With the passing of the Smith-Lever Act in 1914, a system was
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established “. . . to aid in diffusing among the people of the United States useful
and practical information on subjects relating to agriculture and home economics,
and to encourage application of the same” (Seevers et al., 1997 p. 7, SmithLever Act, 1985 Amended). Known formally today as the Cooperative Extension
Service, this collection of demonstration agents and educators is the public
branch of the land-grant universities, constantly striving to connect the people
with the universities and to disseminate the research developed in laboratories
across the nation (Seevers et al., 1997).

2.2. Disseminating Information
A major concern of the Cooperative Extension Service has been how to
effectively transfer information to the people. This issue has been addressed in
many ways: home demonstrations, public discussions, lesson series, pamphlets,
brochures, one-to-one contact, specialist lectures, televised series, and the
internet (Seevers et al., 1997). According to Hill and Parker (2005), the most
effective programming is delivered when the system is ready to receive it. The
best dissemination of information occurs when the community or organization
perceives a need for instruction in a specific issue, is able to identify a program
that addresses the need, and has access to “adequate knowledge, skills, and
resources to implement and sustain the program” (Hill et. al., 2005, ¶ 5). Without
adequate resources and collaboration between government and university
sources, the Cooperative Extension Service is unable to effectively disseminate
information (Hill et. al., 2005).
When considering the amount of information available today, “the
Extension Service must be able to provide information that makes a difference”
(Astroth, 1990, ¶ 2). County offices that embrace new technology and provide
relevant information will flourish as a source of accurate and up-to-date
information. “Today’s information-based society dictates that we add value to
information if Extension is to survive” (Davis, 2006, Conclusions and Implications
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¶ 8). As Extension clientele become more versed in information gathering, it will
be vital for Extension staff to be trained in the latest technology (Astroth, 1990).

2.3. Internet as a Viable Medium
Originally, distance education referred to correspondence courses by mail;
receiving posts and returning the instruction packets for grading (Simonson,
Smaldino, Albright, & Zvacek, 2006).

Early distance education gave way to

newer forms of technology: first there was radio instruction, then televised
instruction, and finally internet instruction (Simonson et al., 2006). Internet
instruction has been embraced more widely in the last decade with almost 90%
of public universities offering on-line courses and 85% identifying on-line
education as “critical to their long-term strategies” (Simonson et al., 2006, p. 13).
Distance education has been increasing in popularity in the United States,
and particularly courses and training completed over the internet (Simonson et
al., 2006). In Heather Duncan’s 2005 article “On-line Education for Practicing
Professionals: a Case Study,” the learners “valued the relevance of the course
content to their professional experiences, and appreciated how it allowed them
prior learning as a foundation for new knowledge” (p. 882). Another advantage
that learners appreciate in distance education relates to asynchronous learning,
which allows students to learn at their own pace and time. The issue of time is
an important one in education as “time is a valuable and scarce commodity for
professionals” (Duncan, 2005, p. 892). Many of the 4-H volunteers are
professionals and their time is valuable both for training and volunteering
purposes (Seevers et al., 1997).

2.4. Addressing the Digital Divide in Rural America
The “digital divide” must be addressed if volunteer training is to be made
available through the internet (Duncan, 2005). The percent of Indiana users who
have a home computer has increased from 43.5% in 1998 to 59.6% in 2003
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(Duncan, 2005). During this time, the percent of the United States population
with internet access increased from 26.1% to 51.0% (U.S. Census Bureau,
2007). When estimating the current numbers, there is still a portion of the
population that does not have internet access (Cejda, 2007; Salpeter, 2006).
There is also a disparity in internet access between rural and urban populations
with 52% of rural Americans accessing the internet as compared to 60% of urban
Americans (Cejda, 2007). This difference may be due in part to demographic
factors such as age, income, and educational attainment (Cejda, 2007). The
2007 U. S. Census Bureau Statistical Abstract indicates that internet access is
affected by education. Only 35% of Americans with less than a high school
degree access the internet compared to 88% of Americans who have obtained at
least a college degree (U. S. Census Bureau, 2007). Rural areas tend to have
an older population with a lower income and educational attainment than urban
and suburban areas (Cejda, 2007). Yet, these factors would be less detrimental
to internet access with a stronger infrastructure (Cejda, 2007).
Part of the digital divide is fueled by a lack of access to broadband
technology. In 2001, only 6% of rural communities had broadband connections
compared to 21% of urban and 23% of suburban communities (Cejda, 2007).
This disparity may be due to the higher cost of updating rural telephone lines,
which in turn creates higher costs for the consumer (Cejda, 2007; Salpeter,
2006). In spite of these differences, delivery of educational opportunities and
professional training via the internet has continued to grow (Simonson et al.,
2006). However, consumers who do not have computers and internet access
available at home or at work may be less likely to participate in training and
educational opportunities accessed through the internet (Mincemoyer, 2003).
As distance technologies make travel to rural areas less necessary for
educators, access to technology by rural learners becomes more vital (Cejda,
2007). While there has been an increase in internet connectivity and availability
in rural areas (U. S. Census Bureau, 2007), greater access is needed to ensure
adequate coverage and educational opportunities. For 4-H volunteers, access to
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technology and the internet must be made available for training to be viable over
the internet (Mincemoyer, 2003).

2.5. Adult Educational Theory in Extension
The Cooperative Extension Service is the “largest institution of adult
education in America” (Franz, 2007, ¶ 1). An institution that affects so many
people should base its educational opportunities on adult educational theory to
have a greater impact in communities and with clientele (Franz, 2007).
Successfully implementing adult educational theories also involves learner
participation in the process (Grudens-Schuck, 2000). Participation by learners
enhances their experience and understanding through sharing of prior knowledge
and collaboration (Merriam, Caffarella, & Baumgartner, 2007). Encouraging
participation in educational opportunities and training can lead to deeper
comprehension for Extension clientele through critical reflection and changes in
the learner’s perceptions (Franz, 2007).
Learning preferences need to be considered for both Extension staff and
clientele (Franz, 2007). For many Extension Educators and their clients, this
means learning by “doing” and “seeing” (Richardson, 1994). While all learning
occurs in the mind, meaningful learning occurs when a neural connection is
made between information in the mind and information that is being read, heard,
and seen (Taylor, 2006). Creating experiences that allow the learner to “see”
and “do” enhances their meaningful learning connections, which can lead to
greater learning by the client (Taylor, 2006).
When teaching adults, it is also important to consider aspects of the
adult’s life that affect how they learn and change. Adults have preconceived
notions based on past experiences and prior knowledge. New information will
build upon this base. It is important to acknowledge and use their prior
experiences when possible (Caffarella, 2002). Adults are also “motivated to learn
based on a combination of complex internal and external forces” (Caffarella,
2002, p. 29). In order to enhance their learning opportunities, adults must
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engage in learning that is meaningful to them, in subjects that will be relevant in
the near future, and in ways that they learn best. This may mean using a variety
of learning techniques to capture and retain their interest throughout the program
(Caffarella, 2002). These techniques should allow learners to participate
actively, whether they are involved in an individual project or in a group
(Caffarella, 2002; Grudens-Schuck, 2000). It may also mean that adult learners
need to be “given more control over their learning environment and the activities
they undertake” (McLoughlin, 2002, p. 159). Additionally, the following items
must be considered when it comes to the comfort of adult learners: location,
temperature, time of day, length of program, socio-cultural context,
responsibilities, pressures, and other such factors. (Caffarella, 2002).

2.6. Volunteers, 4-H, and Education
Often described as the “lifeblood of Extension,” volunteers have been one
of the greatest assets of the Cooperative Extension Service since its inception in
1914 (Seevers et al., 1997, p.188). “This is especially true in 4-H, where the
implementation of programs relies almost exclusively on the work of thousands of
dedicated adult volunteers” (White & Arnold, 2003, Introduction section, ¶ 1).
Four-H volunteers tend to be middle-aged, females who are married, have
children in 4-H, and are former 4-H participants themselves (Rohs & Warmbrod,
1985). To ensure that volunteers continue to participate in 4-H, it is important to
help these volunteers achieve the skills they need by providing training and
educational opportunities (Hinton, 1994). While the traditional focus of 4-H has
been on youth development, adult volunteers are the backbone of the program
and deserve adequate and effective training (VanWinkle, Busler, Bowman, &
Manoogian, 2002).
When considering volunteers in Extension, the benefits that volunteers
receive from participating in Extension programming are often overlooked
(Braker, Leno, Pratt, & Grobe, 2000). Volunteers in the Extension system
receive personal, community, and economic benefits from participation. Braker
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et al. (2000) found that the greatest benefits arise from an increase in knowledge
and skills, personal growth, and family involvement. While community and
economic benefits are important, it should also be noted that volunteers “appear
to be motivated primarily by desires to contribute and to feel good about
themselves rather than extrinsic benefits” (Braker et al., 2000, Implications
section, ¶ 5). Volunteers should be recognized for the positive impact they have
on Extension clientele, and given the support and encouragement they need to
continue their service (Braker et al., 2000). Some volunteer concerns brought
forth by Braker et al.’s study were “a desire for more ongoing training after the
basics, updates on new information and changes, and the need for continuous
support and encouragement” (Implications section, ¶ 3).
4-H volunteers perform their jobs better when they “understand the job
and have been trained to do the job” (Kaslon, Lodl, & Greves, 2005, Introduction
section, ¶ 1). It is not enough to simply train a volunteer, an organization must
also be sure that the training is effective (Kaslon et al., 2005). Training that
addresses: development of new skills, receipt of rewards, and social interaction
will be the most effective (VanWinkle et al., 2002). Inadequate training could be
more detrimental to the organization than no training.
Potential participants often perceive training as unavailable or unattainable
due to travel, time off work, and cost (Sherfey, Hiller, Macduff, & Mack, 2000).
With increasing pressures on volunteers, greater demands on budget dollars,
and expanding programs, new training methods should be considered. The
answer to this dilemma might be on-line training, which “offers participants the
opportunity to learn during their peak learning times, to study at their own pace,
to focus on specific content areas, to test themselves daily, and to have access
to more information and resources” (Kaslon et al., 2005, Background section, ¶
5).
Research by Kaslon, et al. (2005) found that volunteer leaders were
amiable to “on-line training as a method of gaining new skills” (Discussion and
Conclusions section, ¶ 1). This finding is supported by Cook, Kiernan, and Ott
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(1986) who reported that volunteers were open to a variety of training methods.
Cook, et al.’s research also dispelled the myth that volunteers do not want to be
trained, finding that nearly two thirds of surveyed volunteers wanted to participate
in training (1986). Kaslon et al. (2005) determined that volunteer leaders were
using the internet to find resources related to 4-H. These volunteers indicated
that it was “easier and more useful to pull information off the Web than to go to
the Extension Office” (Kaslon et al., 2005, Discussion and Conclusions section, ¶
3). Research on the use of the internet shows that “on-line learning [is] removing
physical and time constraints for . . . learners” (Kaslon, et al., 2005, Discussion
and Conclusions, ¶ 3). Kaslon, et al. (2005) found that on-line training is an
acceptable method for training, is an accessible way to gain information, is the
preferred method of training for volunteers, provides consistent training and
better access to information when it is needed, is not time or place bound, and
reduces the amount of travel previously required to attend face-to-face training.
Kaslon, et al. (2005) also identified three challenges to on-line training:
technology accessibility, delayed answers to questions sent to content experts,
and the lack of interpersonal communication. While these challenges are
important to consider, the various commitments of volunteers must also be taken
into account. Up to 85% of 4-H volunteers are actively volunteering with other
organizations. Volunteers also have other time commitments with nearly twothirds of volunteers employed full-time (Culp, McKee, & Nestor, 2005).

2.7. Livestock Shows and 4-H
Livestock shows have been an integral part of the American landscape
since the first premium shows, held in the early 1800s, awarded prizes and
money to the best crops and livestock to encourage improvement and greater
production (Seevers et al., 1997). Continued improvement in livestock and crops
was encouraged with the formation of boys’ and girls’ clubs in the early 1900’s.
These clubs grew quickly as the “idea of awarding premiums for agricultural
projects at county and state fairs became very popular” (p. 33). Additional
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benefits from premium shows included faster adoption of new techniques and
crop varieties by farmers, as well as skills acquisition by members of these boys’
and girls’ clubs, which grew into a new organization called 4-H (Seevers et al.,
1997).
Life skills development remains the primary purpose of 4-H and the
foundation from which projects are based (Boyd, Herring, & Briers, 1992; Fox,
Schroeder, & Lodl, 2003). Four-H youth acquire many skills through the 4-H
program that benefit them in their adult lives. “The development of life skills
allows youth to cope with their environment by making responsible decisions,
having a better understanding of their values, and being better able to
communicate and get along with others” (Boyd, et. al., 1992). In Fox et al.’s
2003 study, the greatest life skills that former 4-H members felt they developed
were: responsibility, production skills, the ability to handle competition, and the
ability to meet new people.
As 4-H has grown and changed in the last one hundred years, premium
and award shows have remained an important way to develop life skills in 4-H
members (Kieth & Vaughn, 1998). Where 4-H was originally intended to educate
youth with the skills they would need for a life on the farm, the 4-H program of
today enhances the development of 4-H youth to become “responsible and
capable citizens, regardless of home life or family background” (Kieth & Vaughn,
1998, p.41). As 4-H members complete livestock projects, they not only learn
how to care for their animal, groom it, exhibit it, and monitor its health, but also
greater responsibility, self-confidence, people skills and decision making skills
(Rusk, Summerlot-Early, Machtmes, Talbert, & Balschweid, 2003).
Kieth and Vaughn (1998) found that adults’ perceptions of life skill
development through livestock competitions were positive. These researchers
discovered that the greatest perceived benefits were in personal skill
development such as responsibility, work ethic, dependability and in enhancing
self-esteem. Ward’s 1996 study also supports the contribution of 4-H to life skill
development. Ward found a high correlation between 4-H participation and the
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development of life skills. Her respondents felt that 4-H participation helped them
to learn to accept responsibility, and improved their ability to relate to others.
Respondents also credited the 4-H program with improving their: spirit of inquiry,
decision making, public speaking, and self esteem. Ward’s respondents
indicated that livestock shows and exhibitions were the most effective activities
for building life skills. Additional research completed by Boleman, Cummings,
and Briers in 2005 supports the work of Kieth and Vaughn (1998), and Ward
(1996). Findings by Boleman et. al. (2005) suggest a low positive relationship
between 4-H and two of the life skills tested, with higher positive relationships
noted for eleven of the skills tested; indicating that 4-H does teach life skills to its
members. The studies listed above represent a range of survey populations from
parents and leaders to current and former 4-H members, indicating that life skills
development is recognized by many segments of the 4-H population (Boleman
et. al., 2005; Kieth & Vaughn, 1998; Ward, 1996).

2.8. Ethics and 4-H
Ethics in 4-H is not a new concern, but the clenbuterol scandal of the
1990’s forced a bright light on unethical livestock feeding practices and resulted
in stricter testing and regulation of 4-H animals, as well as improved education of
4-H members (Goodwin, Murphy, & Briers, 2002; Mitchell & Dunnavan, 1998).
Clenbuterol is a beta agonist that redirects energy in an animal’s body from fat
deposition to muscle development. It is banned by the U. S. Food and Drug
Administration (FDA) for use in food animals. U.S. meat and health officials first
became aware of a problem with suspected clenbuterol use in 4-H animals in the
late 1980’s. By 1991, the Food Safety and Inspection Service (FSIS) had
developed a method to detect clenbuterol in animal tissue, but the test wasn’t
accurate enough to detect clenbuterol use in 4-H livestock tested in 1991, 1992,
and 1993. A more accurate testing method was developed in 1994 and a
strategy was put in place that would result in the disqualification of animals that
tested positive for clenbuterol use at state fairs across the United States (Mitchell
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& Dunnavan, 1998). At this point, “the retina became the tissue of choice
because clenbuterol residues had been detected for at least 20 [weeks] after
withdrawal” (Mitchell & Dunnavan, 1998, p. 210). The enhanced testing methods
resulted in the detection of clenbuterol in both the Grand and Reserve Grand
Champion steers at the 1995 National Western Stock Show held in Denver,
Colorado (Mitchell & Dunnavan, 1998).
As a result of unethical practices such as: feeding clenbuterol, filling the
animal with air or vegetable oil, falsifying documentation, and falsifying animal
identification; Extension Educators and Extension administration felt the need to
increase ethical awareness and education in 4-H members (Goodwin, et al.,
2002; Rusk & Machtmes, 2003). Goodwin, Murphy, and Briers (2002) examined
the effectiveness of a video program to change student perceptions of ethical
behavior. These researchers found that their experimental group had a
significantly higher mean value for ethical knowledge than the control group. Yet,
the youth who show livestock, along with their parents, make decisions every
show season about whether to act ethically or not (Rusk & Machtmes, 2003).
Rusk and Machtmes (2003) examined students’ perceptions of ethics before and
after participating in a lesson on livestock ethics. After the ethics lesson, the
researchers found a significant increase in participants’ knowledge of:
“characteristics of a trustworthy livestock exhibitor,” “links in the food safety
chain,” “percentage of U.S. food animals that come from youth livestock shows,”
and “the most important reason to address the issue of livestock show ethics”
(Rusk & Machtmes, 2003, Results section, ¶ 2). It is important to note that
64.1% of Goodwin, et al.’s control group achieved a perfect score on the test,
indicating that the majority of livestock project participants act ethically (2002).
By implementing one or both of the methods used by Rusk and Machtmes
(2003), or Goodwin, et al. (2002), significant changes in the unethical actions of
participants might occur.
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2.9. Identifying Livestock Animals
Livestock identification has been a concern for centuries resulting in the
development of several identification methods including: ear tagging, branding,
ear notching, and tattooing (Solis & Maala, 1975). These methods remained the
only viable methods of livestock identification until the 1970’s, and remain
important methods today. Authenticity of the identification poses a problem as
the methods listed above can be tampered with, altered, and duplicated. A more
reliable method of identification was developed by Solis and Maala in 1974:
noseprinting. Noseprinting was the standard for secure livestock identification in
Indiana’s 4-H program until a more secure method was developed by Whittier,
Shadduck, and Golden in the 2000’s.
As stated by Whittier et al. (2003) the greatest drawback to noseprinting
lies in the smudging of the print. It is often difficult to obtain non-smudged prints
due to one of the following: too much ink, moisture on the animal’s nose, and
movement of the animal (Neary & Yeager, 2002). This poses a problem when
noseprinting is used for permanent identification of sale and exhibition sheep and
cattle (Neary & Yeager, 2002).
Several new technologies have made permanently identifying livestock
easier in the last few years (Evans & Van Eenennaam, 2005). Improvements
such as global positioning systems, biometrics, and DNA-based biotechnologies
make the permanent identification of animals easier, more reliable, and more
tamper resistant. One new technology developed by Optibrand Ltd., LLC, a
Colorado based company, is retinal imaging which is a form of permanent
identification. The identification of retinal images relies on the unique retinal
patterns that are formed by each animal before birth (Rusk, Blomeke,
Balschweid, Elliot, & Baker, 2006). Advantages to retinal imaging over DNA
identification include: the cost per animal and the time required to verify images
(Evans & Ven Eenennaam, 2005).
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2.10. Ethics, Technology, and Retinal Imaging
In order to ensure ethical enrollment and exhibition requirements in 4-H
ruminant livestock projects, new technologies must be considered (Rusk et al.,
2006). The ability to alter brands, ear tags, tattoos, and ear notches was well
understood in 1975 when Solis and Maala searched for a new technique of
permanent identification. Their solution was noseprinting, which is unique to
each animal. Noseprinting remains a viable method of permanent identification,
but noseprints “are inconsistent in quality, sometimes difficult to read due to
smearing, and require a ‘trained eye’ to verify a match” (Rusk et al., 2006,
Implications, ¶ 2).
As a digital, tamper-resistant method of permanent animal identification,
retinal imaging was chosen to replace traditional noseprints in Indiana to verify
animal identity at the Indiana State Fair and select county fairs. Retinal imaging
is a secure biometric that is unchanging and present at birth (Rusk, et al., 2006;
Whittier, et al., 2000). By adding a Global Positioning System (GPS) location to
the OptiReader™ device, the location of animals at the time of retinal image
collection can be verified as well. A study by Rusk, et al. (2006) determined that
retinal imaging and noseprinting were “equally reliable forms of permanent
identification” (Conclusions, ¶ 1). Additionally, untrained individuals in the Rusk
et. al. study were able to match pairs of retinal images more often than
noseprints, by as much as 29.7%. Retinal imaging is the new standard in
ruminant animal identification in Indiana due to its tamper resistance, easy
identification, and digital format.
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CHAPTER 3. MATERIALS AND METHODS

The purpose of this study was to determine the effectiveness of a self-taught
on-line retinal imaging tutorial focusing on retinal imaging technology and
software for adult 4-H volunteers, Extension Educators, and Extension support
staff learning retinal imaging techniques. This study focused on the use of
asynchronous on-line materials to disseminate retinal imaging technology and
techniques to the Extension Educators, Extension support staff, and volunteers.
The materials for this study were developed specifically for the Purdue University
Cooperative Extension Service with attention to certain areas indicated by Dr.
Clint Rusk, Associate Professor in Youth Development and Agricultural
Education and a Youth Livestock Specialist. The on-line retinal imaging tutorial
was used to examine adults’ ability to gain knowledge about the OptiReader™
device, retinal imaging techniques, and the retinal imaging software. The
objectives of this study were to:
1. Create materials relevant to retinal imaging technology, software, and the
needs of the Purdue University Cooperative Extension Service.
2. Develop a self-training course in retinal imaging software.
3. Create instruments to assess prior knowledge of the retinal imaging
system and gain in knowledge.
4. Determine the participants’ initial knowledge level and whether knowledge
gain was achieved.
5. Collect demographic factors to determine if there is a correlation between
the results and the demographic factors.
6. Compare technical difficulty to participant’s knowledge gain to determine
whether a correlation exists.
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7. Recommend areas for future research in distance education for adults
associated with 4-H.

3.1. Materials Creation
Few materials addressing retinal imaging technology were available for
this study. As a result, the following materials were created by the researcher to
address this need: the PowerPoint tutorial “What Is Retinal Imaging?” (Appendix
A), the tutorial worksheet “What Is Retinal Imaging?” (Appendix B), short
instructional videos such as “Inserting Records,” and written software guides
such as “Adding Plugins” (Appendix E).
Each set of materials addressed a different aspect of retinal imaging. The
PowerPoint tutorial and worksheet focus on the physical demands of retinal
imaging, describing how the image is captured and how to evaluate a retinal
image. The additional instructional videos and written software guides focus on
the technological demands of retinal imaging and explain how to: use the
software, add additional information to the image, and prepare the image for
digital transport. The videos and written software guides were created to allow
learners to access the material that best suits their learning needs. In some
instances, written materials were more conducive to learning the material and an
additional video was not created.
Topics addressed in the PowerPoint tutorial entitled “What is Retinal
Imaging?” (Appendix A) include: What is Retinal Imaging, Parts of the Eye,
Illumination, Parts of the Imager, Technology, Matching Images, Species ID, and
Clear Imaging. “What is Retinal Imaging” explains what retinal imaging is, why it
is being used, and how it was developed. “Parts of the Eye” describes the
various parts of the eye that are involved in the retinal imaging process and why
it is important to know these parts. “Illumination” discusses the types of
illumination that are needed to ensure and capture a clear image. “Parts of the
Imager” breaks the OptiReader™ device into its basic components and names
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the parts. “Technology” addresses the underlying technology behind the retinal
imaging process and the users’ interaction to this technology. “Matching Images”
is a short lesson on identifying a match and the factors affecting image quality.
“Species ID” describes the general differences between sheep, goat, and beef
images. “Clear Imaging” discusses the factors that make some images difficult to
match, such as: poor clarity, an improper camera angle, and glare. A worksheet
(Appendix B) was created to correspond to the PowerPoint based tutorial. This
worksheet is also a PowerPoint document minus the self quizzes of the
PowerPoint based tutorial. The worksheet has blanks to engage the learner in
actively reading and absorbing the information presented.
In order to address the software portion of capturing and transmitting
retinal images, an instructional guide was written. For more visual learners,
additional videos were developed to provide clear instruction that follows the
written guides. The written tutorials include: inserting records (Appendix C),
managing the information (Appendix D), adding plug-ins (Appendix E), and
setting-up the reader configuration (Appendix F). The videos address the
following topics: adding plugins, programming the compact flash card, inserting
records, copying files, editing images, exporting to Excel, creating JPEGs,
managing the information, printing certificates, searching records, and setting-up
preferences. Each written and visual tutorial addresses specific topics in a stepby-step manner that allows the learner to follow along and try the actions
themselves.
A final segment addresses the need for reminders before retinal imaging.
Since retinal imaging is only performed once or twice a year for each specie, it
can be beneficial to have a list of “tips” to remind the person collecting retinal
images of the necessary steps to capture a good image. Two “tip sheets”
(Appendixes G and H) were created and included with the lesson so the learner
might print them off for use at the retinal imaging location.
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3.2. Developing a Self-Training Course
Materials were developed in a digital format. Both the content and
presentation of the materials were based on educational instruction references,
including Learning Theories and the Design of E-learning Environments by
Gillani (2003). In order to achieve adequate cognitive transfer without
overwhelming the learner, the media was presented in small sections. The
content was focused in categories and broken into pieces based on common
themes. In addition to the content, theme, and size, the visual perception of the
materials was considered. Blue was chosen as a background color for the
videos as it evokes thoughts of confidence and comfort (Gillani, 2003). Green
was chosen as a background color for the website as it is associated with 4-H
and with doing (Gillani, 2003). A linear layout was chosen to encourage the
learner to follow the lesson as it is presented; however, all of the sections were
available at the start of the tutorial so learners can choose the order of their
lessons to best fit their learning needs.
In order to create a student centered tutorial, personalize the instruction,
and help the materials better fit the needs of the learner; lessons were presented
in both a written and a visual mode. This strategy allows learners to choose the
method that best fits their needs, while attending to a wider range of student
learning styles. Written materials were downloadable and presented in three
formats: as a PDF file, in the original format such as Word or PowerPoint, and as
an html file. Videos were not downloadable due to their size, but were available
through the website. Different formats allowed learners to choose the method
that best matched their learning style. For example, a learner might be most
comfortable with visual interactive learning methods such as the PowerPoint
tutorial. Another learner might be more engaged by the audio from the videos.
Some learners might gain more from following the text-based materials while
viewing the videos. By varying the materials to accommodate the learner’s
needs, students were able to personalize their instruction and bring prior
knowledge into the tutorial.
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When creating the materials for this study, particular attention was given
to behavioral and cognitive learning theories in designing the materials for adult
needs (Gillani, 2003; Merriam et al., 2007). Each part of the retinal imaging
lesson was addressed in detail to satisfy participants’ need for an in-depth
understanding of the OptiReader™ device and software. These parts were then
used as pieces of a whole that could be supported by prior knowledge. This
concept was supported by the webpage layout which encouraged the learner to
access the information linearly, but allowed for variation in learning style by
allowing access to all of the materials at the start of the tutorial.
In order to implement the web-based program, all materials needed to be
created in a user-accessible digital format. The materials needed to meet the
time constraints of adult learners by providing instruction in small sections.
These digitally based materials then needed to be made available to users
through an internet webpage with technical support available for questions and
technical difficulty.

3.3. Creating Assessment Instruments
Careful consideration of the participants’ time and motivation resulted in
the creation of assessment instruments that were accessible on-line. It was
determined that a pre-test (Appendix I) and post-test (Appendix J) would best
reflect the participant’s knowledge gain. Both the pre-test and post-test
contained 38 questions, 17 of which were multiple choice questions with the
remaining 21 being true or false questions. Sixteen of the questions focused on
the retinal imaging equipment. Twenty-two questions addressed the use of the
retinal imaging software. To prevent answer bias due to the use of different
wording or changing the question order, the same 38 questions were used in the
same order on both the pre- and post-test.
Demographic information was collected on the pre-test. This information
included the participant’s: age, gender, county, whether they had attended a
Purdue retinal imaging training, if they had attended a training held elsewhere, if
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they had used the Optibrand software, if they had attended a training about the
Optibrand software, their involvement with 4-H, and their familiarity with retinal
imaging. These demographic factors were collected to determine if a correlation
could be made between the results and the demographic factors.
An exit survey was included with the post-test. This exit survey asked
questions related to ease of access to the tutorial. Participants were also asked
to select their preferred method of instruction and to make suggestions for
improvements to the course. This information was collected with the intent of
comparing technical difficulty to participant’s knowledge gain to determine
whether a correlation exists between the two.

3.4. Determining Participants’ Initial and Final Knowledge
To determine their initial knowledge of retinal imaging, participants were
asked 38 questions that ranged from: Which is the best definition for retinal
imaging? to, Is there more than one way to open the insert tab in the retinal
imaging software? There were eight multiple choice questions related to the
OptiReader™ device and image collection technique followed by eight true or
false questions. The next section of the pre-test focused on participant’s
knowledge of the retinal imaging software with nine multiple choice questions
and 13 true or false questions. These two question formats were chosen for
ease of coding and statistical analysis.
After completing the on-line tutorial, participant’s ending knowledge was
assessed using the same questions, presented in the same order. This format
was chosen to allow direct comparison between participant answers and to allow
for accurate analysis of knowledge gained. Separating the questions into two
sections allowed a more thorough review of participant’s knowledge of the
OptiReader™ device and the retinal imaging software.
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3.5. Institutional Review Board
The Purdue University Institutional Review Board (IRB) was contacted on
May 22, 2008. Final approval for the project was received on July 22, 2008. The
IRB exemption number for this project is #0805006936.

3.6. Identifying Participants and Data Collection
Participants in this study were recruited from Purdue University
Cooperative Extension Service Educators, Extension support staff, and
Extension volunteers. On August 20, 2008, an email was sent to Extension
Educators and Extension support staff inviting their participation in a retinal
imaging tutorial (Appendix K). The population available for the study was not
randomly selected. All of the participants in this study self-selected participation.
Participants that elected to join the study were directed to follow a Universal
Resourse Locator (URL) link to a short demographic survey and pre-test hosted
on Zoomerang (WWW.ZOOMERANG.COM). The demographic survey asked for
participants to select the term or terms that best described their involvement in
the 4-H program. Participants could identify themselves as Extension Educators,
other Purdue employees (not an Extension Educator), a parent of a 4-H member,
a volunteer, a former 4-H member, a current 4-H member, and other (with
description required). After completing the demographic survey and pre-test,
participants were instructed to view and study the Retinal Imaging Tutorial
available on the Indiana 4-H website. Seventeen participants completed the pretest and demographic survey following this e-mail.
Reminder e-mails were sent on August 28, 2008 and September 19, 2008
(Appendixes L and M). These e-mails were addressed to Extension Educators,
Extension support staff, and Extension volunteers. They included a “thank you”
to those who had already completed the post-test, answers to questions that had
been received by the researcher, and links to the pre-test, tutorial website, and
post-test. Eighteen participants completed the demographic survey and pre-test
following the first reminder. Twenty-one participants completed the demographic
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survey and pre-test following the second reminder. Fifty-six participants
completed the demographic survey and pre-test.
The demographic survey and pre-test were closed to participants on
November 3, 2008. The post-test and reflections survey were closed to
participants on November 13, 2008. Fifty-two participants completed the posttest and reflections survey.
Data collection was done through the Zoomerang
(WWW.ZOOMERANG.COM) website. Answers were recorded by Zoomerang
and available to the researcher throughout the study. Individual replies from
participants and group data were collected to compare pre-test to post-test
answers.

3.7. Analysis of Data Collected
After the raw data were downloaded from the Zoomerang website, the
Purdue University Statistical Consulting Services (PUSCS) staff was contacted.
With the assistance of one of the PUSCS staff, the data were analyzed using the
Statistical Package for Social Sciences (SPSS) software version 16. Through
the use of this software, means, standard deviations, frequencies, variances,
percentages, paired t-tests, one-way ANOVAs, and other statistical factors were
calculated. The results of these calculations were used to interpret the data.
Statistical significance for the paired t-tests was established a priori as a
p-value of less than .05. Statistical significance for the ANOVAs was established
a priori as a significance of less than .05.
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CHAPTER 4. RESULTS

This study was designed to determine the effectiveness of an on-line
retinal imaging technology and software tutorial for adults involved with the 4-H
program. Effectiveness was measured by the knowledge gain of participants
from pre-test to post-test after viewing the retinal imaging curriculum. In addition
to the pre-test and post-test, participants completed a demographic survey
indicating: age, gender, whether they had attended a retinal imaging training at
Purdue University or elsewhere, if they had used the Optibrand software, if they
had been trained on the Optibrand software, their involvement in 4-H, and their
familiarity with retinal imaging. At the end of the post-test, participants were
given the option of completing a reflections section that included questions about:
course accessibility, technical difficulty, preferred instruction method, and
suggestions for improvement. This chapter presents participants’ responses to
survey questions, pre-test and post-test scores, reflection questions, and the
statistical analysis of the listed factors. Participants were not given access to
their scores or the answers to the questions.

4.1. Participant Demographic Results
Participants were presented with demographic questions before
completing the pre-test. They were not required to answer the questions,
however, before continuing to the pre-test. They were able to leave the survey
and pre-test at any time without submitting their answers. Fifty-six participants
chose to complete the demographic survey. Of the 56 participants who
completed the survey and pre-test, 52 completed the post-test and reflections.
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Only those participants that completed both the pre-test and post-test were
included in the data analysis. Therefore the sample size was 52.

4.1.1. Prior Retinal Imaging System Experience
The first question on the demographic survey asked whether the
participant had attended a retinal imaging training at Purdue University.
Thirty-two participants indicated they had not attended a retinal imaging training
at Purdue University. Twenty participants indicated that they had attended a
retinal imaging training at Purdue University.
Next, participants were asked to indicate whether they had attended a
retinal imaging training elsewhere. Forty-two participants indicated they had not
attended a retinal imaging training elsewhere. Ten participants indicated they
had attended a retinal imaging training that was not held at Purdue University.
Participants were then asked to choose whether they had used the
Optibrand retinal imaging software before viewing the retinal imaging tutorial.
Twenty participants indicated they had not used the Optibrand software before.
Thirty-two participants indicated they had used the Optibrand software before.
The last question about training asked participants whether they had
attended a training that included instructions on how to use the Optibrand retinal
imaging software. Twenty-nine participants indicated they had not attended a
retinal imaging training that included instructions on how to use the Optibrand
software. Twenty-three participants indicated they had attended a retinal
imaging training that included instructions on how to use the Optibrand software.
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Table 4.1 Frequencies of Retinal Imaging System Experience
Yes (% Yes)

No (%No)

20 (38.5)

32 (61.5)

Trained Elsewhere

10 (19.2)

42 (80.8)

Used Software

32 (61.5)

20 (38.5)

Trained to Use

23 (44.2)

29 (55.8)

Trained at Purdue
University

Software

4.1.2. Age
Participants were asked to indicate their age by checking one of six
categories: under 20 years, 20-29 years, 30-39 years, 40-49 years, 50-59 years,
and 60 years or older. One participant (1.9%) indicated he or she was under 20
years-of-age. Nine participants (17.3%) indicated they were between 20 and 29
years old. Eleven participants (21.1%) indicated they were between 30 and 39
years-of-age. Fourteen participants (26.9%) indicated they were between 40 and
49 years-of-age. Thirteen participants (25%) indicated they were between the
ages of 50 and 59. Four participants (7.7%) indicated they were over 60 yearsof-age. The mode for age was 40-49 years. For the purposes of this study, the
under 20 year old group and the 20-29 year old group were combined for a total
of ten participants. Additionally, the 50 to 59 year old group and the 60 years or
older group were combined for a total of seventeen participants. Figure 4.1
shows the frequency of these adjusted age groups.

29

Figure 4.1 Adjusted Age Groups

4.1.3. Gender
Participants were asked to indicate their gender. Twenty-nine (55.8%)
participants were female and twenty-three (44.2%) participants were male.

4.1.4. Involvement With 4-H
Participants were then asked to select the term or terms that best
described their involvement with 4-H from seven categories: Extension Educator;
Purdue employee, but not an Extension Educator; parent of a 4-H member;
volunteer; former 4-H member; current 4-H member; or other. If participants
selected “other,” they were asked to provide a description. Thirty-one
participants indicated they were Extension Educators. Three indicated they were
Purdue employees, but not Extension Educators. Nine indicated they were the
parent of a 4-H member. Twelve participants indicated they were volunteers in
the 4-H program. Fourteen participants indicated they were former 4-H
members. No participants were current 4-H members. Ten participants chose
other as their response. Seven of those 10 participants were support staff for

30
their County Extension Offices. Two of the remaining participants were project
leaders and one was a fair board member. There were 15 participants who
selected two or more of the terms. Figure 4.2 shows the participants 4-H
involvement in each category.

Figure 4.2 4-H Involvement

4.1.5. Familiarity With Retinal Imaging
Participants were asked to select their level of familiarity with the retinal
imaging system on a scale of one to five, with one being “not familiar” and five
being “very familiar.” Three participants indicated they were “not familiar” with
retinal imaging, while 9 participants indicated they were “very familiar” with retinal
imaging. Figure 4.3 shows the participants’ self reported level of familiarity with
retinal imaging.
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Figure 4.3 Participants Self Reported Familiarity with Retinal Imaging

4.2. Knowledge Gain Data
Participants were instructed to complete a pre-test in conjunction with the
demographic survey before viewing the retinal imaging technology and software
tutorial. After completing the on-line tutorial, participants were asked to complete
the post-test and provide reflections. Participants were not required to answer the
demographic survey questions before continuing to the pre-test. They were able
to leave the survey, pre-test, post-test, and reflections at any time without
submitting their answers. The pre-test was written specifically to cover the
materials developed for this study. The pre-test consisted of 38 multiple choice
and true/false questions over the subject matter presented in the on-line tutorial.
The post-test consisted of the same 38 questions listed in the same order as they
were on the pre-test. Fifty-six participants completed the pre-test. Of the fifty-six
participants who completed the survey and pre-test, 52 of them completed the
post-test and provided reflections. Only those participants who completed both
the pre-test and the post-test were included in the data analysis.
The pre-test and post-test were arranged in two sections: one that focused
on the technology and one that focused on the software. This allowed further
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breakdown and analysis of the data. These two sections were termed “machine”
and “software” for the purposes of analysis. Participants were not given a score
for the pre-test and were not shown their answers.

4.2.1. Participant Pre-Test Results
For the fifty-two respondents who completed the retinal imaging tutorial,
the mean number of correct responses on the pre-test was 28 out of a possible
38, with a standard deviation of 3.93. The median was 28 correct answers and
the mode was 31. The minimum number of correct answers on the pre-test was
19 and the maximum was 36. Figure 4.4 shows the participants’ pre-test score
distribution.

Figure 4.4 Pre-Test Distribution of Correct Answers

The mean number of correct responses on the machine portion of the pretest was 13.1 out of a possible 16, with a standard deviation of 2.05. The median
and mode were both 14 correct answers. The minimum number of correct
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answers on the machine portion of the pre-test was 8 and the maximum was 16
correct answers. Figure 4.5 shows the distribution of participants’ pre-test
machine scores.

Figure 4.5 Correct Answer Distribution on the Machine Portion of the Pre-Test

The mean number of correct responses on the software portion of the
pre-test was 14.8 out of a possible 22, with a standard deviation of 2.82. The
median was 15 correct answers and the mode was 18. The minimum number of
correct answers on the software portion of the pre-test was 9 and the maximum
was 20 correct answers. Figure 4.6 shows the distribution of the participants’
pre-test software scores.
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Figure 4.6 Correct Answer Distribution on the Software Portion of the Pre-Test

4.2.2. Participant Post-Test Results
After completing the on-line retinal imaging technology and software
tutorial, participants were asked to complete the post-test and provide reflections
through the Zoomerang website. Fifty-two participants completed the post-test.
The mean post-test score was 30.7 correct answers out of a possible 38,
with a standard deviation of 3.94. Both the median and the mode were 30
correct answers. The minimum number of correct answers on the post-test was
23 and the maximum was 38 correct answers. Figure 4.7 shows the participants’
post-test score distribution.
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Figure 4.7 Post-Test Distribution of Correct Answers

The mean number of correct responses on the machine portion of the
post-test was 14.2 out of a possible 16, with a standard deviation of 1.38. The
median and mode were both 15 correct answers. The minimum number of
correct answers on the machine portion of the pre-test was 11 and the maximum
was 16. Figure 4.8 shows the distribution of participants’ post-test machine
scores.
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Figure 4.8 Correct Answer Distribution on the Machine Portion of the Post-Test

The mean number of correct responses on the software portion of the
post-test was 16.4 out of a possible 22, with a standard deviation of 3.02. The
median was 16 correct answers and the mode was 15 correct answers. The
minimum number of correct answers on the software portion of the post-test was
10 and the maximum was 22. Figure 4.9 shows the distribution of participants’
post-test software scores.
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Figure 4.9 Correct Answer Distribution on the Software Portion of the Post-Test

4.3. Knowledge Gain Comparison
To determine the participants’ knowledge gain, the participants’ pre-test
scores were subtracted from their post-test scores. The mean knowledge gain
for participants was 2.6 correct answers (6.98% knowledge gain) with a standard
deviation of 3.19. A paired t-test performed on the average number of correct
answers on the pre-test and post-test yielded a statistically significant increase in
the average number of correct answers with a t-statistic of 5.995 and a p-value
less than .001. Figure 4.10 shows the participants’ knowledge gain distribution.
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Figure 4.10 Sum Knowledge Gain(Loss) Distribution

For the purposes of this study, the participants’ scores on the pre-test and
post-test were separated into two additional categories: the machine portion and
the software portion. This allowed for further statistical analysis and breakdown
of the data.
Participants’ knowledge gain on the machine portion of the tests was
compared by subtracting the average number of correct answers on the machine
portion of participants’ pre-tests from the average number of correct answers on
the machine portion of their post-tests. The mean knowledge gain for the
machine portion of the test was 1.1 (2.88% knowledge gain) correct answers with
a standard deviation of 1.74. A paired t-test performed on the average number of
correct answers on the machine portion of the pre-tests and post-tests yielded a
statistically significant increase in the average number of correct answers with a
t-statistic of 4.541 and a p-value less than .001. Figure 4.11 shows the
participants’ machine knowledge gain distribution.
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Figure 4.11 Machine Knowledge Gain(Loss) Distribution

Participants’ knowledge gain on the software portion of the tests was
compared by subtracting the average number of correct answers on the
participants’ pre-tests from the average number of correct answers on the
software portion of their post-tests. The mean knowledge gain on the software
portion of the test was 1.5 (4.09% knowledge gain) correct answers with a
standard deviation of 2.82. A paired t-test performed on the average number of
correct answers for the pre-tests and post-tests yielded a statistically significant
increase in the average number of correct answers with a t-statistic of 3.977 and
a p-value less than .001. Figure 4.12 shows the participants’ software
knowledge gain distribution.
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Figure 4.12 Software Knowledge Gain(Loss) Distribution

4.4. Sum Knowledge Gain ANOVAs
A one-way ANOVA was used to analyze knowledge gain by the variables
collected on the demographic survey. There were no significant differences in
knowledge gain among: age, gender, participants’ familiarity with retinal imaging,
whether the participant had attended a retinal imaging training at Purdue
University, whether the participant had attended a retinal imaging training
elsewhere, whether the participant had used the Optibrand software, or whether
the participant had been trained to use the Optibrand software. There was also
no significant difference in whether the participant selected Extension Educator,
volunteer, former 4-H member, current 4-H member, 4-H member parent, or
other. There was also no significance for participants experience with technical
difficulty or in preferred instruction method. Table 4.2 displays the variables and
their significance factors.
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Table 4.2 Demographic Effects on Sum Knowledge Gain Using ANOVAs
Mean
Variable

DF

Squared

F-Value

Significance

Age

3

8.436

.819

.490

Gender

1

13.098

1.293

.261

4

9.434

.920

.460

1

9.969

.978

.328

Training Elsewhere

1

5.293

.514

.477

Used Software

1

2.850

.276

.602

Software

1

6.369

.620

.435

Extension Educator

1

7.563

.738

.394

Volunteer

1

8.478

.829

.367

Former 4-H Member

1

1.687

.163

.688

an Extension Educator

1

.001

.000

.994

Other

1

1.550

.150

.701

Technical Difficulty

1

.144

.014

.907

Preferred Instruction

2

17.723

1.793

.177

4-H Member Parent

1

38.307

3.978

.052

Familiarity with Retinal
Imaging
Retinal Imaging
Training at Purdue
Retinal Imaging

Trained to Use

Purdue Employee, not
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4.5. Machine Knowledge Gain ANOVAs
A one-way ANOVA was used to analyze the knowledge gained on the
machine portion of the pre-test and post-tests by the variables collected on the
demographic survey. There were no significant differences in knowledge gain
among: age, gender, or whether the participant had attended a retinal imaging
training at Purdue University or elsewhere, or in preferred instruction. There was
also no significant difference if the participant selected Extension Educator,
parent of a 4-H member, volunteer, former 4-H member, or a current 4-H
member. Table 4.3 displays the variables and their significance factors.

Table 4.3 Demographic Effects on Machine Knowledge Gain Using ANOVAs
Mean
Variable

DF

Squared

F-Value

Significance

Age

3

1.684

.541

.657

Gender

1

.249

.081

.777

Training at Purdue

1

3.894

1.293

.261

4-H Member Parent

1

.612

.199

.658

Volunteer

1

3.703

1.228

.273

Former 4-H Member

1

9.109

3.132

.083

an Extension Educator

1

.587

.191

.664

Preferred Instruction

2

5.565

1.902

.160

4

6.569

2.407

.063

Training Elsewhere

1

9.943

3.439

.070

Extension Educator

1

9.631

3.324

.074

Retinal Imaging

Purdue Employee, not

Familiarity with Retinal
Imaging
Retinal Imaging
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With a significance of .012, participants who had not used the software
had a greater knowledge gain from pre-test to post-test than other survey
participants on the machine portion of the test. Additionally, with a significance
of .013, participants who had not been trained to use the software had a greater
knowledge gain from pre-test to post-test than other survey participants on the
machine portion of the test. Participants who selected “other” for their
involvement with 4-H had greater knowledge gain from pre-test to post-test than
other survey participants on the machine portion of the test with a significance of
.024. Participants who selected “other” provided a description. Seven
participants were support staff for their counties, two were project leaders, and
one was a fair board member. Participants who experienced technical difficulty
also had greater knowledge gain from pre-test to post-test than other survey
participants on the machine portion of the test with a significance of .008. Table
4.4 displays the variables and their significance factors.

Table 4.4 Significant Machine Knowledge Gain ANOVAs
Mean
Variable

DF

Squared

F-Value

Significance

Used Software

1

18.469

6.788*

.012

Software

1

18.039

6.609*

.013

Other

1

15.086

5.410*

.024

Technical Difficulty

1

20.769

7.764*

.008

Trained to Use
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4.6. Software Knowledge Gain ANOVAs

A one-way ANOVA was used to analyze the knowledge gained on the
software portion of the pre-test and post-test by the variables collected on the
demographic survey. There were no significant differences in knowledge gain
among: age, gender, their selected familiarity with retinal imaging, whether the
participant had attended a retinal imaging training at Purdue University, whether
the participant had attended a retinal imaging training elsewhere, whether the
participant had used the Optibrand software, or whether the participant had been
trained to use the Optibrand software. There was also no significant difference if
the participant selected volunteer, former 4-H member, current 4-H member, or
other. There was also no significant difference if participants experienced
technical difficulty or in preferred instruction.
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Table 4.5 displays the variables and their significance factors.

46

Table 4.5 Demographic Effects on Software Knowledge Gain Using ANOVAs
Mean
Variable

DF

Squared

F-Value

Significance

Age

3

3.332

.403

.751

Gender

1

9.732

1.225

.274

4

8.978

1.138

.350

1

1.402

.173

.679

Training Elsewhere

1

.727

.090

.766

Used Software

1

6.808

.851

.361

Software

1

2.971

.368

.547

Volunteer

1

23.385

3.049

.087

Former 4-H Member

1

18.635

2.400

.128

an Extension Educator

1

.623

.077

.783

Technical Difficulty

1

17.452

2.241

.141

Preferred Instruction

2

3.428

.420

.659

Other

1

26.308

3.457

.069

Familiarity with Retinal
Imaging
Retinal Imaging
Training at Purdue
Retinal Imaging

Trained to Use

Purdue Employee, not

With a significance of .037, Extension Educators had a greater gain in
knowledge than other survey participants on the software portion of the test.
Additionally, with a significance of .012, participants who were not parents of a 4H member had a greater gain in knowledge than other survey participants on the
software portion of the test. Table 4.6 displays the variables and their
significance factors.
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Table 4.6 Significant Software Knowledge Gain ANOVAs
Mean
Variable

DF

Squared

F-Value

Significance

Extension Educator

1

34.265

4.599*

.037

4-H Member Parent

1

48.605

6.784*

.012

4.7. Participant Reflection Results
At the end of the post-test, participants were given the option of
completing a reflections section that included questions about: course
accessibility, technical difficulty, preferred instruction method, and suggestions
for improvement. They were not required to answer the questions after
completing the post-test.

4.7.1. Course Accessibility
Of the 52 participants who completed the post-test, 49 (94.2%) indicated
the course was easily accessible. Three indicated the course was not easily
accessible.

4.7.2. Technical Difficulty
Twelve of the 52 participants (23%) indicated they had some form of
technical difficulty accessing the on-line course. The comments ranged from
connection speed issues to server problems and software incompatibility
(Appendix N).
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4.7.3. Preferred Instruction Method
Participants were asked to select their preferred method of instruction:
face-to-face, on-line, mixed on-line/face-to-face, or other. If participants selected
“other,” they were asked to provide a description. Fourteen participants (26.9%)
preferred face-to-face instruction. Eight participants (15.4%) preferred on-line
instruction. Thirty participants (57.7%) preferred mixed, on-line/face-to-face,
instruction.

4.7.4. Suggestions for Improvement
At the end of the reflections portion of the survey, participants were asked
to provide suggestions to improve the on-line tutorial (Appendix O). Twelve
participants left a comment or suggestion. One suggestion was to add a
glossary. Another was to add more information about using the OptiReader™
device. A third suggestion was to enlarge the videos.
Comments ranged from appreciation for the materials to a desire to keep
them available, as well as indicating that the tutorial was a way to save time.
Additional comments indicated that the tutorial was too long, the participant could
not find the tutorial, and the participant could not find the software portion of the
tutorial.
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CHAPTER 5. CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS

The purpose of this study was to determine the effectiveness of a self-taught
on-line retinal imaging tutorial focusing on retinal imaging technology and
software for adult 4-H volunteers, Extension Educators, and Extension support
staff learning retinal imaging techniques. This study focused on the use of
asynchronous on-line materials to disseminate retinal imaging technology and
techniques to the Extension Educators, Extension support staff, and volunteers.
The materials for this study were developed specifically for the Purdue University
Cooperative Extension Service with attention to certain areas indicated by Dr.
Clint Rusk, Associate Professor in Youth Development and Agricultural
Education and a Youth Livestock Specialist. The on-line retinal imaging tutorial
was used to examine adults’ ability to gain knowledge about the OptiReader™
device, retinal imaging techniques, and the retinal imaging software. The
objectives of this study were to:
1. Create materials relevant to retinal imaging technology, software, and the
needs of the Purdue University Cooperative Extension Service.
2. Develop a self-training course in retinal imaging software.
3. Create instruments to assess prior knowledge of the retinal imaging
system and gain in knowledge.
4. Determine the participants’ initial knowledge level and whether knowledge
gain was achieved.
5. Collect demographic factors to determine if there is a correlation between
the results and the demographic factors.
6. Compare technical difficulty to participant’s knowledge gain to determine
whether a correlation exists.
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7. Recommend areas for future research in distance education for adults
associated with 4-H.

5.1. Conclusions
A significant difference was found when comparing participants’ pre-test
and post-test scores by a paired t-test. This significance indicates that the
participants were able to learn from the retinal imaging tutorial. Participants
improved their total scores from the pre-test to post-test by an average of 6.88%,
on the machine portion of the test by 2.88%, and on the software portion of the
test by 4.09%. These results indicate that the materials and assessment
instruments were successful in teaching retinal imaging technology and software
to adults involved with 4-H. As 30 participants had used the software before and
23 had been trained on the software, the greater gain on the software portion of
the test indicates that the software self-training course was successful.
Participants’ initial knowledge ranged from 19 to 36 correct answers out of
a potential 38 questions. After exploring the retinal imaging tutorial, participants’
post-test knowledge scores ranged from 23 to 38 correct answers. Knowledge
gain(loss) ranged from -3 to 11 correct answers. Eleven participants showed a
knowledge loss, four showed no gain, and 37 showed a knowledge gain. The
assessment instruments were able to establish a base for participants’ prior
knowledge. Statistically, the participants’ knowledge gain was significant. There
was also an increase from the pre-test to the post-test in the number of
participants that had at least 30 correct answers. Twenty-two participants had at
least 30 correct answers on the pre-test while 34 participants had at least 30
correct answers on the post-test. Similar increases were seen in the machine
and software portions of the test.
Most of the demographic variables collected in this study had no
significant impact on the knowledge gained from pre- to post-test. These results
indicate that the tutorial is accessible to a wide variety of people involved with
4-H. Additionally, the results showed no significant difference in participants’
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scores based on prior retinal imaging training. In the researcher’s opinion, this
indicates that the on-line tutorial is as informative as the face-to-face training and
can compliment, but not replace it. Prior research shows that hands-on training
with the OptiReader™ device is essential to developing proficiency at collecting
high quality images in a minimal amount of time.
Some interesting statistical results were also found. Knowledge loss
occurred for eleven participants. Personal communication with one of the
participants indicates that their knowledge loss was due to the server being
unavailable. The participant chose to complete the post-test without viewing the
full tutorial and as a result had knowledge loss. An additional participant
admitted via personal communication that the post-test was taken immediately
following the pre-test without participating in the tutorial. The researcher believes
that many of the knowledge loss results may be explained by these two
instances.
Participants who had not used the software prior to the retinal imaging
tutorial had a higher knowledge gain from pre- to post-test on the machine
portion of the test. Additionally, participants who had not been trained to use the
software had a higher knowledge gain from pre- to post-test on the machine
portion of the test. This may be because those participants were more familiar
with the machine than with the software, or because they had been trained on
the software, but not on the machine. Participants who selected “other” for their
involvement with 4-H scored statistically higher on the machine portion of the
test. This may be because participants who selected “other” were trained to use
the OptiReader™ device, but not the software.
Extension Educators had a statistically higher knowledge gain from pre- to
post-test on the software portion of the test. This may be because Extension
Educators were trained on the software more often than other participants.
Additionally, participants who were not parents of a 4-H member had a
statistically higher knowledge gain from pre- to post-test on the software portion
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of the test. This may be because participants who were trained on the software
were not likely to be parents of a 4-H member.
Participants that experienced technical difficulty had greater knowledge
gain than other participants on the machine portion of the pre- and post-test. This
may be because participants viewed the first portion of the tutorial, which focused
on the machine, several times due to their technical difficulty. Marginal
significance was also found for several variables indicating potential significance
with a larger sample size.
Developing the tutorial was time consuming and involved the assistance of
several content specialists. If the researcher were to conduct the study again,
some changes would be made. The PowerPoint tutorial would be streamlined
and include fewer slides. Additional information would be supplied for retinal
imaging the animals. Hardcopies of the materials would be supplied for those
participants that wanted them. For more accurate results, the researcher would
have pilot tested the pre-test and post-test instrument, and increased the number
of questions to better gauge the participants prior knowledge and knowledge
gain. The researcher would have also tested the level of difficulty for each
question and adjusted as necessary. If possible, the researcher would also
attempt to further randomize the study.
Offering the materials in two formats allowed the participants to learn from
the media that best suited their learning styles. Creating the videos and their
print counterparts was difficult and time consuming, but once completed they are
available for reference and can be updated with a much smaller time investment.
These materials offer flexibility to the learner and to the program instructor.

5.2. Implications
The results of the current study imply that other on-line distance education
training courses may be successful with Extension Educators and 4-H
volunteers. Since the materials can be accessed repeatedly and at the learner’s
pace, on-line courses can deliver information in a timely manner to a broad
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audience. The use of on-line courses can also be used to compliment face-toface training to make the live interaction more effective and less time consuming.
Trained volunteers are more effective in their jobs. More capable and
competent volunteers are better able to guide 4-H members. By developing
relevant and timely materials for adults involved with the 4-H program, making
them accessible, and encouraging their use, the 4-H program and its participants
will be enriched.

5.3. Recommendations
This study lends itself to several recommendations for further research;
the first of which is further study with adult educational theory in 4-H. While the
goal of 4-H is to help young people develop life skills, it is adults that guide the
young people. To ensure that the young people are receiving qualified
assistance, it is important that the adults involved with 4-H receive adequate
training. Further investigation into adult educational theory applied to adults
involved with 4-H could increase their competence and the experiences of 4-H
members.
A second recommendation pertains to the use of on-line training courses
with Extension Educators and 4-H volunteers; more training courses should be
developed and implemented. Further research into on-line training courses with
Extension Educators and 4-H volunteers should be conducted to explore
efficacy, increases in knowledge gain, and potential savings in time and money.
This research should also explore the relationship between face-to-face
instruction and complimentary on-line instruction.
Thirdly, the on-line tutorial developed for this study should be retained,
remain available for use, and be expanded. Additional information regarding
cataloguing images and image transfer to Purdue University would be beneficial
for Extension Educators. Additional retinal imaging technique videos, for those
who use the machine, would also be beneficial.
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5.4. Summary Statement
In conclusion, this research found that the on-line retinal imaging training
increased participants’ knowledge from pre-test to post-test. It also indicated that
there is significant potential for this type of distance education within the 4-H
program and as a compliment to traditional face-to-face trainings. It was an
accessible program that was able to satisfy a broad range of needs for retinal
imaging including: dissemination of information, increasing understanding of
retinal imaging, and greater access to training for the adults involved with retinal
imaging.
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Appendix A. Retinal Imaging Lesson: What Is Retinal Imaging?
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Appendix B. Retinal Imaging Worksheet: What is Retinal Imaging?

80

81

82

83

84

85

86

87

88

89
Appendix C. Inserting Records
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Appendix E. Adding Plug-ins
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Appendix F. Setting Up Your Reader Configuration
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Appendix G. Tips for Retinal Imaging
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Appendix H. Tips for Preparing to Use the Optireader Device
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Appendix I. Pre-Test
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Appendix J. Post-Test
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Appendix K. Recruitment E-mail
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Appendix L. Reminder E-mail
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Appendix M. Second Reminder E-mail
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Appendix N. Descriptions of Technical Difficulty

“I wasn't sure everything was being displayed correctly. I had a lot of the
boxes either not fill-in or [they] were extremely slow filling in.”
“The server was not accessible on the day that I took the post-test. I used
the [HTML] copies without images and could not access any of the material in
section 6 - Managing your records.”
“I could not reopen after [the] first session.”
“When I went to the nose print tab, I could not get back into the session.”
“Pictures did not always appear when using the HTML option.”
“On my home computer, the animation from slide to slide would not show
up. I could access the different sections, but there [weren’t any] images. I
switched to a different computer and did not have this problem.”
“Videos were too small to see.”
“I could not enlarge the videos.”1

1

Comments were edited for punctuation and spelling.
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Appendix O. Suggestions for Improvement

“Since I had no idea how this process worked, the tutorial helped me get
an idea of what to expect. However, until I have a machine available [. . .], most
of the technical information does not mean too much to me at this time. I'm sure
once I get a chance to try it and save it to the computer, it will make a lot more
sense.”
“Where was the on-line course -- I could not find it and therefore was not
able to answer the questions.”
“Videos [should] be enlarged [so people can see] exactly which buttons
are being clicked, etc.”
“You make it easier to understand [for] those who are teaching the
information. Because not all people learning about the retinal imaging need to
know about the computer side. I do not think I saw all the slides, because some
of the questions I answered, I [had] not [seen the] slides for.”
“The materials I saw last week were well done and concise. I believe there
is a great need for [. . .] office staff and volunteers to learn more about RI [from
the tutorials]. It would have been better if there had been access to the materials
in all forms today.”
“[I would like] more detail [about how to actually run] the scanner in the
field. Only one person in the office does the computer work, but the scanner
could have several that use it.”
“The last part of the test dealt with software. I did not find a section of the
tutorial that dealt with software. [It] seemed a little frustrating to take the test
without having reviewed the application.”
“I would consider adding a glossary of terms for the Optibrand software.
Another thought is to list the basic steps for software use in a one page summary
sheet.”
“I thought the tutorials were good. I hope you keep them on-line to refer
back to when we do scanning.”
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“The tutorial was extremely lengthy for county staff to observe. These
sessions would have been better had it all been in one document. When
switching between documents, my attention span became shorter.”
“This method saves time for me. I understand the Optibrand image
machine better as a result of this tutorial.”
“The material was accessible in the different formats you offered, but I
noticed there weren't any tabs for the quiz answers in .html format. Thanks.”
2

2

Comments were edited for punctuation and spelling.

