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ABSTRACT 

CATHLEEN COLLINS 

PREDICTORS OF OUTCOMES ON PERCEIVED KNOWLEDGE 
AND COMPETENCE OF GENETIC FAMILY HISTORY 

RISK ASSESSMENT 

AUGUST 2008 

The purpose of this predictive correlational study was to detennine the degree to 

which certain nursing school characteristics predict graduating undergraduate nursing 

student perceived knowledge and perceived competence of genetic family history risk 

assessment. The predictors for the study were chosen based on Rogers' (2003) Diffusion 

of Innovation theory. These variables included nursing school size and it's proximity to a 

large city, faculty's perceived barriers to diffusion of genetics into nursing practice, 

faculty innovativeness, faculty who have attended a genetics program for nursing faculty, 

and the integration of genetics content into the curriculum. Student characteristics 

controlled for included the student's age, years of college education, and prior genetics 

courses taken. 

Faculty and students from 103 nursing schools from across the United States 

participated in the study by completing online surveys. Data were analyzed using SPSS 

version 14.0. Hierarchical multiple regression was employed to determine how well the 

independent variables predicted student perceived knowledge and student perceived 

competence. 
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No combination of the independent variables in this study predicted student 

knowledge or competence to the degree expected. This could be attributed to a lack of 

diffusion of genetics content across nursing curricula, based on Rogers' (2003) theory. 

Other findings included faculty continue to believe they are not competent to teach 

genetics, and the curriculum is too dense to include more content. However, contrary to 

other research, faculty did believe the content was valuable. 

The findings of this study give direction for further research into student 

outcomes and curriculum evaluation after 2011, when a consensus panel working to 

diffuse genetics into nursing curriculum and practice will have fully implemented their 

strategic plan for this diffusion. 
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CHAPTER I 

INTRODUCTION 

This dissertation is a report of a predictive cm-relational study of nursing school 

predictors of graduating undergraduate nursing student perceived knowledge and 

perceived competence of genetic family history risk assessment. This study surveyed 

nursing students and faculty from 103 schools of nursing across the United States. It 

asked the question: To what degree do nursing school characteristics predict nursing 

student perceived knowledge and competence of genetic family history risk assessment 

while controlling for student characteristics? The first chapter of the dissertation presents 

the problem of the study, rationale for the study, theoretical framework, and major 

assumptions, definitions and limitations. 

Problem of Study 

The Human Genome Project (HOP), begun in 1991 as the largest coordinated 

biological project ever developed, was five years ahead of schedule when scientists 

announced the entire human genome had been mapped in June of 2000. Since that time, 

an explosion of scientific discoveries linking virtually every human disease to our genetic 

makeup is projected to change the course of healthcare delivery in only 25 years' time. A 

director of the HOP predicted that in the ten years following the genome mapping, we 

would be able to understand the genetic links behind autoimmune diseases, psychiatric 

disorders, cardiovascular diseases, diabetes, common cancers, and asthma (Collins & 
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McKusick, 2001 ). Indeed, there are now genetic tests available to predict a person's risk 

for developing Alzheimer's disease, certain types of breast and colon cancers, and even 

substance abuse (National Institutes of Health, 2006). 

The ability to detennine a person's genetic risk for acquiring diseases will allow 

for diagnosis before the patient actually acquires the disease. This will lead to genetic 

therapies which alter the genes responsible for the disease and perhaps delete the familial 

inheritance of the gene to eradicate the disease completely. By 2040 to 2050, genetics

based health care will be standard in the United States, increasing the average lifespan to 

90 to 95 years (Collins & Jegalian, 1999). While this may seem a long way off, the swift 

advances in genomic health have led to more public awareness about the importance of 

understanding family history risk. 

Unfortunately, while the public becomes more infonned about the impotiance of 

obtaining a family health history, health care providers are lacking in the ability to 

construct and analyze a viable pedigree which could show risk factors within a family. 

The reasons for this disparity are varied, but much of the research points to a diminished 

perception of the importance of genetics in practice, a general lack of knowledge 

regarding genetics and its impact on patients' health, and barriers to collecting the family 

history, such as time constraints and inadequate skills (Bottorff et al., 2004; Burke & 

Kirk, 2006; Edwards, Maradiegue, Seibert, Macri, & Sitzer, 2006). 

Nurses are in a key position to assist patients and their families with 

understanding their family histories and genetic risks. Nurses must begin to understand 
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the impact genetics will have on the future of health care so they can continue to deliver 

competent, quality care. 

Rationale for the Study 

The April 2003 publication of the full sequence of the human genome has 

launched a number of discoveries which are set to change the canvas of health care 

delivery. Numerous tests are already available to detennine the presence of genetic 

mutations which predispose people to diseases such as Alzheimer's disease, breast and 

ovarian cancers, colon cancer, and numerous others (Loescher & Merkle, 2005; Pagon et 

al., 1993-2005). Drug therapy is also changing based on the HGP, making it possible to 

test patients for predispositions to toxicities from certain drugs based on their genetic 

makeup (Williams, Skirton, & Masny, 2006). Perhaps the HGP's most important 

contribution to nursing is the tremendous emphasis now placed on the family history as a 

means of assessing a person's risk for virtually every disease (Collins, Green, Guttmacher 

& Guyer, 2003). 

Public demand for information about genetic health has increased. The Centers 

for Disease Control (CDC) website is just one of many health-related websites where the 

public can access articles from a variety of sources to gather infonnation regarding their 

health risks (CDC, 2007). No less than 20 articles on genetic health are made available to 

the public and updated daily via this source. In November, 2004, the Department of 

Health and Human Services (DHHS) announced an initiative to encourage all families to 

obtain a family health history over the Thanksgiving holiday. The DHHS provided 

software on their website to allow for the creation of a pedigree based on the information 
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provided by family members. People were encouraged to take the pedigree to their family 

health care provider for interpretation, analysis of risk, and possible referral based on the 

analysis (United States Department of Health and Human Services, 2004). 

Professional health care organizations are also becoming proactive in infonning 

the public about the importance of genetics on their health. The American Medical 

Association has stated that "the family tree has become the most important genetic test of 

all" and encouraged the public to create their own medical family tree for their primary 

care providers (Redfearn, 2002, p. HE0 I). The National Society of Genetic Counselors 

gives instructions for patients to collect and document their own family history (National 

Society of Genetic Counselors, 1995-2006). 

The family medical history in pedigree fonnat can be a useful tool for health care 

providers in detennining risk factors for not only the patient, but also the patient's family 

(Middleton & Peters, 2001). Nurses are already taught assessment skills necessary to 

complete a thorough family history. Leaming the genetic infonnation to properly assess 

and detennine risk factors is the next logical step in advancing genetics in nursing 

practice. 

Unfortunately, as information from the HGP grows exponentially each day, 

nurses continue to report they are not prepared to handle the potential questions and 

demands from a more informed public. Several studies show significant gaps in nurses' 

genetic knowledge, as well as their comfort level in assessing and planning care related to 

a patient's family history risk. 
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In Canada, nurses and physicians were asked to describe their roles and 

educational needs related to genetic health and caring for patients (Bottorff et al, 2004). 

The majority of the 975 nurses surveyed believed they had an important role to play in 

the provision of care related to patients and their genetic health, but perceived themselves 

ill-prepared to address patient's questions and concerns or make decisions for their care. 

Bankhead et al. (2001) surveyed 600 nurses in England and Scotland regarding 

their perceptions of nurses' responsibilities in genetic health, as well as their perceived 

knowledge of genetics. While 96% of the respondents reported they collected family 

history infonnation routinely, over one-third were unsure of how to proceed in tenns of 

detennining if patients who might be at high risk should be referred. The majority 

(97.5%) stated that more education opportunities would assist in their becoming more 

confident with using genetics in their practice. 

Lyons (2003) asked 245 California nurse practitioners to rank their perceived 

knowledge of basic genetics, genetic factors in health and disease, and new technologies. 

A majority (69%) reported poor to fair knowledge of genetics, and 85% reported they 

were not prepared to incorporate advances in genetics into their practice. Another survey 

of 46 advanced practice nursing students showed a majority of the students (65%) did not 

feel comfortable speaking with a family diagnosed with a genetic condition. Seventy-two 

percent of the respondents stated they did not feel comfortable constructing or predicting 

the results of a pedigree (Maradiegue et al., 2005). 

These studies illustrate that while practicing nurses recognize the importance of 

genetics in practice, a large gap exists between what nurses actually know and what they 
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need to know to provide quality care to patients in the genomic age. Much of this gap is 

attributable to the lack of diffusion of genetic infonnation in nursing education. 

Maradiegue et al. (2005) found that 95% of the 46 advanced practice nursing students 

surveyed reported no prior training on several genetic conditions during their 

undergraduate education. These authors also found that faculty for these advanced 

practice students were unprepared to deal with genetics issues in practice, let alone teach 

the content. A study conducted in 49 northeastern United States nursing schools showed a 

complete lack of genetics content in all curricula (Speziale, 2002). 

Several barriers to the diffusion of genetics content into the curriculum have been 

consistently identified. These include: (a) a lack of consensus among nursing faculty 

regarding the importance of genetics in nursing practice, (b) insufficient faculty 

knowledge regarding genetics content, and ( c) the belief that the curriculum is already too 

dense to add more content (Anderson, 1996; Jenkins, 2000; Prows, Glass, Nicol, Skirton, 

& Williams, 2005). Several initiatives to address these barriers have been introduced in 

recent years, with some success. The International Society of Nurses in Genetics, Inc. 

(!SONG), established in 1988, advocated for the diffusion of genetics into the nursing 

curriculum and identified the education of nursing faculty about the importance of 

genetics in nursing practice as a priority in the early 1990s (Pestka & Williams, 2005). 

IS ONG assisted the American Association of Colleges of Nursing (AACN) in developing 

core genetics competencies for the Essentials of Baccalaureate Education for 

Professional Nursing Practice (1998). ISONG also collaborated with the American 
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Nurses Association (ANA) in publishing the Statement on the Scope and Standards of 

Genetics Clinical Nursing Practice ( 1998). 

Additionally, the National Coalition for Health Professional Education in 

Genetics (NCHPEG), an interdisciplinary initiative founded by the American Medical 

Association, the American Nurses Association, and the National Human Genome 

Research Institute, and assisted by more than 130 health professional organizations, 

including the AACN, developed the Core Competencies in Genetics Essential for All 

Health-Care Professionals in 2000 (NCHPEG, 2000). These competencies are to 

"encourage health care providers to integrate genetics knowledge, skill, and attitudes into 

routine health care to provide effective care to individuals and families" (NCHPEG, 

2000, p. 1 ). NCHPEG (2000) recommends that those responsible for curriculum 

development for health care providers integrate the competencies into curriculum "to 

meet the changing demands of the health care system ... " (p. 2). 

Taking the competencies from NCHPEG and refining them for the application to 

registered nursing (RN) practice, Jenkins, Calzone, Lea, and Prows (2005) published the 

Essential Nursing Competencies and Curricula Guidelines for Genetics and Genomics. 

The purpose of the competencies is to "define essential genetic and genomic 

competencies for all registered nurses" and "to guide nurse educators in the design and· 

implementation of learning experiences that help students achieve these genetic and 

genomic competencies" (Jenkins et al., 2005, p. 4). 

Even with defined essential competencies, nurse educators still report a 

discomfort with teaching unfamiliar content. This issue has been addressed by several 
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federally funded initiatives to educate nursing faculty. The National Institute of Nursing 

Research (NINR) has hosted six intensive Summer Genetics Institutes (SGis) since 2000. 

The SGI is a two-month intensive training workshop designed to provide nurses with 

training in molecular genetics which can be used to further research and practice in 

genetic health (Prows et al., 2005). To date, 121 nurses have attended this eight week 

institute, a large number of them being nursing faculty (NINR, 2006). 

The Cincinnati Children's Hospital Medical Center's (CCHMC) Genetics 

Program for Nursing Faculty (GPNF), funded by the National Institutes for Health (NIH), 

delivered a six-week Genetics Summer Institute (GSI) from 1997 to 2003. Faculty who 

were unable to attend the on-site institute are able to take the 18-week Web-Based 

Genetics Institute (WBGI), which has been offered twice per year since 2002. To date, 

265 nursing faculty have completed the GSI or WBGI, with a statistically significant (p < 

.0005) increase in participant knowledge in pretest/posttest scores (Prows et al., 2003). 

Public demand for genetic information, the development of competencies and the 

initiatives to educate nursing faculty have led to a slight integration of genetics material 

into the nursing curriculum (Prows et al. 2003). Several schools of nursing have 

published their experiences in assessing their curriculum for content gaps, as well as the 

methods and processes for integrating the content into the curriculum (Hetteberg & 

Prows, 2004; Homer, Abel, Taylor, & Sands, 2004; Kirk, McDonald, Longley, &Anstey, 

2003; Lewis, Calzone, & Jenkins, 2006; Read, Dylis, Mott, & Fairchild, 2004). While it 

does appear that the importance of genetics to health care is being diffused to the nursing 

faculty, there are no studies which indicate the content has reached the most important 
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population: the students who will soon be practicing in the genomic era. The purpose of 

this study is to detennine the characteristics within a nursing school which can predict 

student perceived knowledge and competence in genetic family history risk assessment. 

Theoretical Framework 

Everett Rogers' (2003) Diffusion of Innovation theory served as the framework 

for this study. Diffusion is the process by which an idea is introduced to an individual and 

organization, and the communications which occur so that the innovation is either 

adopted or rejected. Rogers began his work on innovation diffusion in the early sixties, 

fonnalizing much of the observed processes his predecessor, Bryce Ryan, discovered 

when studying Iowa farmers and how they eventually all adopted a new variety of seed 

for com. Since that time, Rogers' work focused on synthesizing diffusion findings of 

researchers from a diverse cadre of disciplines. Rogers' theory has been used as a 

framework for incorporating new innovations in education, technology, health care, 

politics, and many other venues. Nursing has utilized Rogers theory for explaining the 

process of adopting innovations such as research utilization (Anthony, Lawson, & 

Crawford, 2008; Crow, 2006; Karkos & Peters, 2006), technology at the bedside 

(DiPietro, et al., 2008), simulation (Starkweather & Kardong-Edgren, 2008), and to 

improve patient outcomes (De Civita & Dasgupta, 2007; Kovach, Morgan, Noonan, & 

Brondino, 2008). 

This study focused on the innovation-decision process within the theory, which is 

a framework for understanding the progression of phases through which an individual or 

organization passes in the decision to adopt or reject an innovation. Rogers defines the 

9 



innovation-decision process as an "information-seeking and information-processing 

activity in which an individual is motivated to reduce uncertainty about the advantages 

and disadvantages of an innovation" (Rogers, 2003, p. 172). 

Rogers (2003) affirms that the innovation-decision process occurs in phases, 

starting with knowledge of the innovation, and ending with the implementation or 

confirmation stages, where the innovation becomes ingrained in the institution. Many 

factors can occur along the continuum which can influence stakeholders in adopting or 

rejecting an innovation. Some of the factors which can affect the adoption of genetics 

material into the nursing curriculum are addressed in the study as independent variables. 

Their impact on the innovation-decision process is illustrated in Figure 1. 

Institution 
Size 
and 

Proximity to Large City 

Faculty Attended Genetics Institute 
Faculty's Perceived Barriers or Facilitators to Diffusion 
of Genetics in Nursing Practice 
Faculty Innovativeness 

Decision 

Positive Student Outcomes 

Confirmation 

/ 

Genetics Content Integrated into 
Curriculum or Inclusion of a 
Genetics Course 

Adoption 

Rejection 

Figure 1. The innovation-decision process and influencing factors. 

From Diffusion of Innovations, (5 th ed.), by E. M. Rogers, p. 170. Copyright 2003 by the Free Press, a 

Division of Simon & Schuster Adult Publishing Group. Adapted with permission of the publisher. 
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Knowledge 

The innovation-decision process begins with the knowledge stage. This occurs 

when the innovation is introduced to the stakeholders. In the case of genetics, the 

knowledge has been available to nurses and nursing faculty for decades, but there are 

factors which may impede or facilitate its progression through the decision process which 

occur at the knowledge stage. 

Mass media channel access is a factor affecting the knowledge stage of the 

innovation-diffusion process (Rogers, 2003). The larger the organization, and the closer it 

is to a large metropolitan area (population over 200,000) the more exposure the 

organization will have to mass media channels (Rogers). Mass media channels assist to 

amplify the awareness of the innovation by information dissemination. If a large school 

(as defined by student body population) is located in a large city, there will be more 

access to this dissemination, and therefore more chance the innovation will be more 

apparent. Institution size and the proximity of the school to a large city are important 

factors when the implementation of an innovation is being considered (Rogers). 

Persuasion 

The second phase of the innovation-decision process is persuasion. During this 

stage, the individual "forms a favorable or unfavorable attitude toward the innovation" 

(Rogers, 2003, p. 174). The fonnation of attitudes is extremely important during this 

phase, and the individual will make a decision to accept or reject an innovation 

depending on the attitudes formed. 
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Rogers' (2003) theory posits that individuals within an institution are more likely 

to affect the adoption of an innovation in the persuasion phase. During this phase, the 

individual seeks others who have an opinion or more knowledge about the innovation to 

detennine the advantages and disadvantages of adopting the innovation. These 

knowledgeable leaders are typically the innovators and early adopters, which Rogers 

states usually makes up 10 to 20 percent of the population of an institution looking to 

adopt a new innovation. Schools with faculty who have more information about the 

impotiance of genetics to nursing practice will be more likely to fonn attitudes about the 

extent of the inclusion of genetics in the curriculum. Faculty who are more innovative, 

report fewer perceived barriers to the diffusion of genetics into nursing practice, or those 

who have attended a genetics institute will be more likely to persuade others to make a 

decision on how to include genetics material in the curriculum. 

Decision 

The third stage of the innovation-decision process begins when individuals or 

groups begin to engage in activities which can lead them to a decision to adopt or reject 

an innovation (Rogers, 2003, p. 177). Rogers lists several characteristics an innovation 

should have for it to be more readily adopted. The innovation should have an obvious 

relative advantage that, should it be adopted, will improve upon ideas that came before it. 

The innovation should be compatible with the institution's values and belief system and 

not seen as intrusive. The complexity of the innovation should be relatively low, as the 

more difficult it is to understand or use the innovation, the less likely it is to be adopted. 

The innovation should have trialability, in that if potential adopters are able to test it 
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before formal adoption, it will be received more positively. Finally, if potential adopters 

are able to observe the innovation's usefulness prior to formal adoption, the more likely it 

is to be adopted at a rapid rate. If the innovation lacks all or even one of these 

characteristics, there is an increased chance of the innovation being rejected by the 

institution. 

Implementation 

Implementation takes place when a conscious decision is made to adopt the 

innovation, and an overt behavior change takes place to assure the innovation is diffused 

(Rogers, 2003, p. 179). While the decision to adopt has occurred, the implementation 

stage is still a time to test out the innovation to determine what the best method of 

delivery would be for that particular organization. This is the time when opinion leaders 

or change agents within the system are most valuable, because the rest of the organization 

now looks to them for suggestions and education about the innovation (Cain & Mittman, 

2002). 

In terms of the diffusion of genetics into the curriculum, there are several schools 

which have implemented genetics content with success, including the University of Texas 

at Austin, Drexel University, and the University of Cincinnati (Homer et al., 2004; Kirk 

et al., 2003; Lewis et al., 2006; Read et al., 2004). They each have done so in different 

ways, due to the differences in their infrastructure and culture of their faculty and 

institution. Some have chosen to develop a required genetics course or elective within the 

curriculum. Others have replaced the common chemistry prerequisite with a genetics 

course. Still others have developed plans which incorporate the content into all levels of 
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the curriculum. Rogers' (2003) theory calls the evolution an innovation goes through 

during implementation "re-invention." Re-invention occurs because one organization 

may interpret the use of an innovation in a different way than others. Some researchers 

argue that if re-invention occurs, it may change what the innovation was supposed to do 

in the first place. However, Rogers finds that if re-invention does occur during the 

implementation stage, the sustainability of the innovation is improved (Rogers, 2003). 

Thus, the variation in the way each school implements genetic content could have a 

positive influence on faculty attitudes about the innovation, and eventually student 

outcomes. 

The rate at which an innovation is adopted through the innovation-decision 

process obviously varies, but it typically follows a predictable pattern. As innovators and 

early adopters persuade and the implementation becomes more accepted, a "critical 

mass" is reached, at which point the innovation's diffusion becomes self-sustaining and 

more rapid (Rogers, 2003). This typically follows an s-shaped curve, where the critical 

mass is reached typically at IO to 20 percent (the bottom of the s), followed by a sharp 

incline (slope of the s), and an eventual leveling out as all individuals eventually adopt 

the innovation (top of the s). Figure 2 illustrates the concept of critical mass. 
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Figure 2. The rate of adoption curve showing critical mass. 

Critical Mass 

From Diffusion of Innovations, (5th ed.), by E. M. Rogers, p. 170. Copyright 2003 by the Free Press, a 

Division of Simon & Schuster Adult Publishing Group. Adapted with permission of the publisher. 

Confirmation 

Innovations are constantly changing, thus it is important to reassess the utility of 

an innovation after it has been adopted. This reassessment can reaffinn that adopting the 

innovation continues to be the right decision for the organization, or that the 

innovation should be discontinued (Rogers, 2003). The confirmation stage occurs when 

the organization realizes the innovation has been beneficial, and it has become fully 

integrated into the organization's routine. The inclusion of a genetics course into the 

curriculum is the most obvious illustration of a school in the confirmation stage. Other 

schools which have integrated the content throughout the curriculum could be in this 

stage, but it is difficult to determine the true extent of implementation with these schools. 
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Assumptions 

Major assumptions present in this study include: 

I. Genetics is essential content for all nurses, as it is an important consideration in 

health promotion and treatment. 

2. Family history risk assessment is an clinically relevant aspect of quality patient 

care, and the nurse is usually the person who collects this data. 

3. Genetics education has been offered to all nursing faculty. 

4. Schools which report having a genetics course within the curriculum or have 

made a conscious effort to integrate genetics into the curriculum are in the 

confirmation stage of the innovation-decision process. 

5. Students will answer the survey truthfully. 

6. Faculty will answer the survey truthfully. 

Research Question 

The specific research question to be answered in this study was: To what degree 

do nursing school characteristics predict graduating prelicensure student perceived 

knowledge and competence of genetic family history risk assessment while controlling 

for student characteristics? 

Nursing school characteristics included school size, proximity to a large city, 

faculty's perceived barriers to diffusion of genetics into nursing practice, faculty 

innovativeness, faculty who have attended a genetics program for nursing faculty, and the 

integration of genetics into the curriculum. Student characteristics to be controlled 

included the student's age, years of college education, and prior genetics courses taken. 
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Definitions 

The following is a list of defined terms utilized in this study: 

Genomics. "The study of the functions and interactions of all the genes in the 

genome, including their interactions with environmental factors." (Jenkins, Grady, & 

Collins, 2005, p. 100). 

American Association of Colleges of Nursing (AACN). "The national voice for 

America's baccalaureate- and higher-degree nursing education programs .... promot(ing) 

public support of baccalaureate and graduate education, research, and practice in nursing" 

comprised of 600 plus member schools (AACN, 2004). 

Nursing Student. An undergraduate student in his/her graduating semester from 

an AACN-member baccalaureate nursing school. 

Nursing Faculty. Faculty teaching in the undergraduate program of an AACN

member baccalaureate nursing school. 

Perceived Knowledge. A graduating baccalaureate nursing student's personal 

understanding of a patient's genetic risk of disorders which can be assessed through a 

family history. This variable will be operationalized as the score obtained on the 

Perceived Knowledge and Competence of Family History Risk Assessment 

Questionnaire (PKCGHR) (Collins, 2005). 

Perceived Competence. A graduating baccalaureate nursing student's personal 

feelings of proficiency in assessing a patient's genetic risk of disorders which can be 

assessed through a family history. This variable will be operationalized as the score 

obtained on the PKCGHR (Collins, 2005). 
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Innovativeness. The degree to which a faculty member adopts new ideas earlier 

than other faculty in a school (Rogers, 2003, p. 22). Innovativeness will be 

operationalized as the score obtained on the Individual Innovativeness Scale (IIS). 

Perceived Barriers. The degree to which the faculty member perceives certain 

factors are barriers to the diffusion of genetics in a nursing cutTiculum. This variable will 

be operationalized as the score obtained on the Barriers to Adding Genetics into the 

Nursing Curriculum questionnaire (BAGNC; Collins, 2007). 

Genetics Institute. One of three workshops for nursing faculty which offer 

genetics education: (a) the NINR Genetics Summer Institute, (b) the Cincinnati 

Children's Hospital Medical Center Summer Genetics Institute, or (c) the Cincinnati 

Children's Hospital Medical Center Web-Based Genetics Institute. 

Limitations 

An anticipated limitation to this study was the use of a convenience sample. The 

sample will be obtained from faculty and students of schools who agree to participate, 

which will prevent generalizing the results to all baccalaureate nursing schools. Another 

anticipated limitation, inherent in all studies using surveys for data collection, was the 

problem of missing data. There are several different ways to handle missing data, and 

these were explored during data analysis to determine the most appropriate method 

depending on the nature of the data which was missing. 

Another potential limitation was the possibility of a low response rate. Because 

busy Deans and Department Chairs had to grant permission for data to be collected, this 

barrier could have limited the number of schools in which faculty and students could be 
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surveyed. The use of reminder emails to Deans and Department Chairs, along with 

reminders to students and faculty attempted to control for this possible limitation. 

Summary 

The ability to determine a person's genetic risk for acquiring diseases will allow 

for diagnosis before the patient actually acquires the disease. This will lead to genetic 

therapies which alter the genes responsible for the disease and perhaps delete the familial 

inheritance of the gene to eradicate the disease completely. By 2040 to 2050, genetics

based health care will be standard in the United States, increasing the average lifespan to 

90 to 95 years (Collins & Jegalian, 1999). 

Studies show that while practicing nurses recognize the importance of genetics, a 

large gap exists between what nurses actually know and what they need to know to 

provide quality care to patients in the genomic age. Much of this gap is attributable to the 

lack of diffusion of genetic infonnation in nursing education. Education to increase 

nursing faculty's knowledge about genetics has increased, and educational policy 

agencies such as AACN have recommended the inclusion of genetics in the curricula. 

However, faculty still report being unprepared to teach the content, and there is no 

research to determine if graduating students have the knowledge they will need to 

practice in the future. 

This study attempted to address the gap between nursing education and practice, 

and sought to determine the factors within schools which may predict students' 

knowledge and competence in genetic family history risk assessment. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

The discoveries generated by the Human Genome Project (HGP) have instigated 

the necessity for health care professionals to be well-versed in family history risk to 

provide quality care in the 21 st century. While many steps have been taken to accomplish 

educating physicians, nurses, and allied health professionals about the import of genetics, 

there continues to be a gap in knowledge and practice. This literature review examines 

the accomplishments of genetics in health care and the competence of health 

professionals in providing genetic services, with a focus on nursing's contribution. 

Nursing education efforts as well as student outcomes to these efforts are also examined. 

History of Genetics in Health Care 

The role of genetics in health care has evolved and moved through several 

paradigm shifts since the major discoveries of the early to mid-1900s in the study of 

inheritance and genes. Gregor Mendel's pioneering work in the l 860s was finally 

recognized as important to the scientific community in the early 1900s, when other 

scientists validated his theories of inheritance ("Gregor Mendel," 2007). This laid the 

groundwork for the discovery of single gene and chromosomal disorders such as cystic 

fibrosis, Down syndrome, and hemophilia (Greco, 2003; Jenkins, 2000). 

The 1950s ushered in the next phase of genetic technology with Watson and 

Crick's 1953 discovery of the molecular structure of DNA ("Francis Crick," 2007). This 
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allowed for the discoveries of how changes in the DNA sequencing (genetic mutations) 

can lead to diseases such as cancer and diabetes (Jenkins, 2000). The role of genetics in 

health care for the next forty years focused on treating the symptoms of single gene 

disorders, testing for genetic mutations, and prenatal genetic counseling (Greco, 2003). 

Beginning in the 1970s, the need for genetic counselors developed to assist patients with 

collecting and interpreting family histories, interpreting complicated genetic test results 

for patients, and educating them about treatment options (Jenkins, 2000). 

The HOP, the largest coordinated biological project ever developed, began in 

1991 and set in motion many discoveries which could link just about every disease to an 

individual's genetic makeup (Collins & McKusick, 2001). The role of the genetic 

counselor expanded to include assisting patients with their decisions about genetic testing 

and treatment, including the financial and inevitable emotional issues that a genetic 

disorder can bring about (Bennett, Hampel, Mandell, & Marks, 2003 ). Thus, many of the 

basic functions the counselor once had has become an expectation of the primary health 

care provider, such as the collection of family histories, pedigree construction and 

analysis, and referral to a genetic specialist. This has led to a need for nurses and primary 

care physicians to have a more than basic knowledge of genetics as the basis for disease. 

The findings of the HOP have increased public demand for information about 

genetic health. The Centers for Disease Control (CDC) website is just one of many 

health-related websites where the public can access articles from a variety of sources to 

gather information regarding their health risks (CDC, 2007). No fewer than 20 articles on 

genetic health are made available to the public and updated daily via this source. In 
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November, 2004, the Department of Health and Human Services (DHHS) announced an 

initiative to encourage all families to obtain a family health history over the Thanksgiving 

holiday. The DHHS provided software on their website to allow for the creation of a 

pedigree based on the information provided by family members. People were encouraged 

to take the pedigree to their family health care provider for interpretation, analysis of risk, 

and possible referral based on the analysis (United States Department of Health and 

Human Services, 2004). 

Professional health care organizations are also becoming proactive in inf01ming 

the public of the importance of genetics on their health. The American Medical 

Association has stated, "the family tree has become the most important genetic test of all" 

and encouraged the public to create their own medical family tree for their primary care 

providers (Redfearn, 2002, p. HE0l). The National Society of Genetic Counselors gives 

instructions for patients to collect and document their own family history (National 

Society of Genetic Counselors, 1995-2006). 

Unfortunately, the literature shows that while the public is becoming more 

informed about the importance of obtaining a family health history, health care providers 

are lacking in the ability to construct and analyze a viable pedigree which could show 

risk factors within a family. The reasons for this disparity are varied, but much of the 

research points to a diminished perception of competence in these skills, and a general 

lack of knowledge regarding genetics and its impact on patients' health (Bottorff et al., 

2004; Burke & Kirk, 2006; Edwards et al., 2006). 
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Genetics Competence in Health Care 

Much of the literature report that health care providers do believe genetics to be 

important in health care. The paradox is they do not feel competent in providing 

infonnation to patients regarding their genetic health. A study by Fry et al. ( 1999) 

reported that of 397 Scottish family physicians, 60% strongly agreed with the value of 

genetic screening and counseling for cancers, including breast and colon. However, 

95.2% and 77% respectively felt a little or not at all confident in calculating the risk 

associated with a family history of cancer and deciding which patients should be referred 

to genetics professionals. Two studies of English physicians showed similar results. 

Qureshi, Hapgood, and Armstrong (2002) found 10.3% of 397 physicians responding to a 

questionnaire were competent in assessing a low risk breast cancer pedigree, and 36.8% 

felt confident explaining familial breast cancer risk. Burke, Stone, Bedward, Thomas, and 

Famdon (2006) reported 143 family practice and specialist physicians indicated genetics 

was important to their practice, but did not have training in the area. A qualitative study 

of Australian physicians showed an overall belief of being ill-prepared to care for patients 

in the genetic age (Metcalfe, Hurworth, Newstead, & Robins, 2002). 

Pichert et al. (2003) surveyed 628 Swiss physicians about the importance of 

genetics in practice. The survey also included basic genetics knowledge questions. An 

overwhelming majority of respondents (77%) were in favor of recommending genetic 

susceptibility tests to patients, and providing care and support of the patient based on the 

results. Interestingly, only nine percent of the respondents answered the knowledge 

questions with 75% or above accuracy. A United States study measured family 
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physicians' perceptions of self-efficacy and importance of genetic risk screening in their 

practice (Gramling et al., 2004). While 86.8% (N=300) agreed that screening patients for 

inherited cancer risk was important to their practice, only 61.6% reported confidence in 

their screening abilities. 

Christianson, McWalter, and WaITen (2005) studied responses to surveys from 

235 allied health professionals who had graduated between the years of 1997 and 2000 

regarding their use of genetics knowledge in practice and their confidence in using that 

knowledge in practice. One-hundred-fifty-seven respondents reported they elicited a 

genetic family history from clients, with 96 (61.2%) of these stating they routinely 

performed this activity. However, only 49 of the 96 (51 %) reported having a high 

confidence in performing the activity. Similar results were found for other activities, in 

which almost one-half of the participants who stated they performed the activity reported 

having a high level of confidence in execution. Table 1 shows the statistics of the four 

activities in which over 30% of respondents reported routinely perfonning in practice. 

The primary factor for the lack of perceived confidence in practice could be surmised to 

be the deficiency of genetics content in education. Christianson, McWalter, and WaITen's 

(2005) study showed that if allied health professionals reported having been trained in 

performing the activities, they were significantly more likely to be confident with the 

activity (p < 0.01). 
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Table 1 

Activities Performed by Respondents 

Activities 

Elicit a genetic family history 

Provide information about the 
impact the genetic condition may 
have on the client's future 

Correct misconceptions about 
genetic disorders 

Discuss the genetic basis of a 
disorder/condition 

Performed 
activity 

157 

148 

147 

147 

Performed 
activity 

regularly in 
practice(%) 

96 (61.2) 

56 (37.8) 

54 (36.7) 

51 (34.5) 

Performed 
activity and 

reported high 
confidence (%) 

49(51.0) 

26 (46.4) 

24 (44.4) 

20 (39.2) 

Note. From "Assessment of Allied Health Graduates' Preparation to Integrate Genetic 

Knowledge and Skills into Clinical Practice," by C. Christianson, K. M. Mc Walter, and 

N. Warren, 2005, Journal of Allied Health, 34 (3), p. 141. Copyright 1993 by the 

Association of Schools of Allied Health Professions. Reprinted with permission. 

(N=235). 

Genetic Knowledge and Competence of Nurses 

In terms of competency in genetic health, nursing is not unlike medicine and 

allied health. The literature supports that nurses are aware of the importance of genetics 

in health care, but do not perceive they are competent to promote genetic health to the 

degree needed in the coming years. The overriding reason for this perception is a 

25 



deficiency of genetic knowledge. The literature supports this assertion, dating back to 

1976 where Maclean writes, 

It is apparent that to enable [the nurse] to function adequately ... she will require to 

be given the knowledge to do so and that education will be required to ensure that 

the nurse is aware of her limitations and does not give inaccurate information or 

attempt to help patients regarding matters that she knows little about. (Maclean, 

1976,p.303) 

Maclean's (1976) qualitative interviews with nursing faculty and students showed 

that while students were interested in genetic subjects, their faculty often stated they did 

not see the need for teaching genetics in the curriculum. These findings were similar to a 

study by Cohen (1979), who surveyed nursing students, nursing faculty, and practicing 

nurses. The study showed a lack of basic genetics knowledge from all groups, with only 

42% of 480 subjects demonstrating adequate knowledge on a questionnaire. Like 

Maclean's study, Cohen's showed a greater interest in genetic content from nursing 

students rather than practicing nurses or nursing faculty. 

Similar research in the 1980s continued to show a low level of genetics 

knowledge in nurses. A study by Williams (1983) in which 1095 pediatric nurse 

practitioners were assessed regarding their genetic knowledge showed only 17% 

answered 75% or more knowledge questions correctly. This corresponds with Zander's 

(1985) findings which showed all 76 nurses surveyed rated themselves as average or 

below average in their knowledge of clinical genetics. 
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More recent studies continue to show nurses' knowledge of genetic concepts are 

deficient. Dyson, Fielder, and Kirkham (1996) studied 850 nurse midwives and senior 

student nurse midwives on their knowledge of hemoglobinopathies. Fewer than one-third 

of the participants were able to answer two simple genetic questions accurately, and the 

majority answered basic inheritance questions about hemoglobinopathies incorrectly. The 

study did report those who had received training on hemoglobinopathies did have a 

higher knowledge level. Kennedy, Blough, Kenner, and Waker ( 1998) also found only 

15% of 4 7 nurse midwives reported having sufficient knowledge of a prenatal genetic 

test, even though they frequently performed the test. Metcalfe, Haydon, Bennett, and 

Famdon (2008) found similar results when surveying 416 nurse midwives in Australia. 

More than 60% reported they were not confident in determining genetic risk, and the 

majority were receptive to enhanced clinical education in genetic risk assessment. 

A study by Bankhead et al. (2001) surveyed 600 practicing nurses in England 

regarding their genetic knowledge and practice activities related to genetic health. 

Ninety-six percent of the respondents reported they routinely collected family histories, 

and 62% had been consulted by a patient regarding their family history risk. An open

ended question revealed that most nurses saw their role in genetic health as important, 

and stated they were the "first stop" for the patient seeking answers to their family history 

questions (p. 4 79). Only 12% reported attending continuing education offerings about 

genetics, but 97.5% stated that education would be important to their practice. 

Terzioglu and Dine (2004) studied a random sampling of 313 practicing nurses 

from two hospitals in Turkey. The nurses were surveyed via questionnaire about their 
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viewpoints on their role in genetics, as well as how they rated their knowledge about 

basic genetic concepts. Over 60% of the nurses rated nine of 16 roles as important to a 

nurses' practice, including obtaining a family history, assessment of the family pedigree, 

infonning about genetic tests and their costs and risks, and educating and counseling after 

the test. However, a majority (88.6%) stated they did not take an active practice role in 

genetics, with 61 % reporting lack of knowledge as the cause. Seventy-five to 90% of 

respondents reported their knowledge of basic genetic concepts to be insufficient. Only 

23.3% reported having been informed about genetics in their nursing education. Another 

Turkish study showed similar results. Tomatir, Sorkun, Demirhan, and Akdag (2006) 

surveyed 86 primary care nurses regarding their basic knowledge of genetics. Only 4.2% 

reported being knowledgeable about basic genetic principles such as mitosis and meiosis, 

and a great majority (ranging from 67.3% to 91.7%) reported needing more information 

or having no infonnation about any of the genetic principles queried. These studies show 

a consistent lack of genetic knowledge, which can be attributed to the deficiency of 

content within the nursing curriculum. 

Diffusion of Genetics into the Nursing Curriculum 

Recommendations regarding the inclusion of genetics content into nursing 

curricula began as early as 1962 (Brantl & Esslinger, 1962). In 1994, a statement by a 

committee of the Institute of Medicine predicted that nurses would play a critical role in 

the organization and provision of genetic health care. The committee recommended 

nursing education in the areas of genetic diagnostics, screening, and treatment, as well as 

the legal, ethical, and social implications in providing genetic services (Andrews, 

28 



Fullarton, Holtzman, & Motulsky, 1994). Since that time, research has shown a limited 

genetic knowledge by nursing faculty and nursing students, and limited inclusion of 

genetics into curriula. 

A survey of 1,000 practicing nurses conducted by Scanlon and Fibison (1995) 

showed 63 percent reported inadequate genetics content in their undergraduate programs 

and a discomfort with addressing genetics issues in the clinical setting. Seventy-six 

percent of these nurses agreed a course in human genetics should be required in nursing 

curricula. Hetteberg, Prows, Deets, Monsen, and Kenner ( 1999) compared data obtained 

in 1980 and 1996, which showed an alarming rise in the deletion of genetics from nursing 

curricula. In 1984, less than one percent of 992 programs reported no genetics content, 

rising to 34 percent in 1996. Additionally, the mean number of hours spent on genetics 

within a program did not significantly change. In 1980, the mean hours spent was 6.9 

hours, and 6.2 hours were reported in 1996. A 2001 study that surveyed 49 schools of 

nursing in the northeastern United States showed none of the programs included genetics 

content in the curriculum (Speziale, 2002). A study involving 46 advanced practice 

nursing students showed only 22% reported feeling comfortable constructing a pedigree 

(Maradiegue et al., 2005). Further, 95% of these students reported no prior genetic 

training in their undergraduate nursing education. 

Rogers' (2003) Diffusion oflnnovation theory cites perceived barriers to 

innovation diffusion can have significant impact on the rate of its adoption. The barriers 

which exist to explain the lack of commitment of schools of nursing to increase their 

students' knowledge in genetics have been an inadequate number of faculty able to teach 
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the content, and the push to decrease program length related to the nursing shortage, 

thereby cutting the amount of time spent teaching any one topic (Edwards et al., 2006; 

Lashley, 1999). Faculty consistently report being ill-prepared to teach genetics content to 

the extent it is recommended. Edwards et al. (2006) reported findings of 40 nurse 

practitioner faculty who were surveyed regarding their perceived knowledge of genetics 

concepts. Eighty-seven percent listed their knowledge as being low to moderate. 

Interestingly, 95% felt genetics was important to nurse practitioner education. 

Often it is found faculty are less comfortable about the subject than their students. Friedel 

and Treagust (2005) investigated the attitudes, self-efficacy, and perceptions about 

bioscience of 184 nursing students and nursing faculty. Nursing students had significantly 

more positive attitudes and higher self-efficacy in relation to bioscience material in the 

curriculum. Focus groups reported that nursing faculty did not have sufficient science 

background or bioscience knowledge needed to assist nursing students in the application 

of bioscience to practice. These findings support McLean's (1976) and Cohen's (1979) 

studies almost thirty years prior, which found nursing students more open and interested 

in learning about genetics content than their faculty. 

Other factors which could affect the rate of adoption of genetics into the nursing 

curriculum include school features, such as the size of the nursing school and its 

proximity to a large city, and faculty characteristics within the school, such as their 

perceived innovativeness. The size of an institution and its proximity to an urban area 

could influence the rate at which innovations are adopted. Rogers (2003) found this to be 

true in his theory development research. Rigler et al. (2003) found the rates of physicians 
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prescribing newer antidepressants were slightly higher in larger, more urban nursing 

facilities. The use of PD As by physicians was found to be higher in younger physicans 

who worked in large metropolitan hospitals (Garrity, El Emam, & Eng, 2006). Innovators 

and early adopters tend to gather at larger institutions in more urban areas (Rogers, 2003). 

Pina (2008) found urban colleges and universities were more apt to accept distance 

education technologies for their students than rural institutions due to more faculty 

support (technological and administrative). 

The innovativeness of the members of an institution can have an impact on the 

diffusion of an innovation (Rogers, 2003). Several studies are cited in the nursing 

literature which reflect how the innovativeness of the potential adopters affect the 

. diffusion of innovations. Leasure, Stirlin, and Thompson (1997) found that research 

utilization among critical care nurses was positively associated with the innovativeness of 

the individual nurse. Carlson (2006) found innovativeness to be a predictor of registered 

nurses' adoption of evidence-based postoperative pain assessment practices. Shoham and 

Gonen (2008) reported nurses' intentions to use computers in the hospital setting was 

strongly correlated with their individual innovativeness. 

Efforts to Diffuse Genetics into Nursing Practice and Education 

Much work has been done to assist faculty and nurses alike in enhancing their 

genetics knowledge through the development of competencies and providing resources 

for facilitating change. In 1988, the International Society of Nurses in Genetics, Inc. 

(ISONG) was formed to "advance the genetics knowledge and practice of nurses around 

the world" (Pestka & Williams, 2005, p. 180). To date, this group has increased the 
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emphasis of genetics for nurses by holding annual conferences, providing international 

nursing learning opportunities, and providing continuing nursing education (Pestka & 

Williams, 2005). 

ISO NG was one of the major participants in the development of the National 

Coalition for Health Professional Education in Genetics (NCHPEG). This was an 

interdisciplinary initiative founded by the American Medical Association, the American 

Nurses Association (ANA), and the National Human Genome Research Institute, and 

assisted by more than 120 health professional organizations, including the AACN. 

NCHPEG developed the Core Competencies in Genetics Essential for All Health-Care 

Professionals (2000). These competencies allowed for all practitioners to understand the 

minimal requirements for practice in the genetic age. They became the framework for 

other organizations, such as the ANA, to develop nurse-specific competencies to 

facilitate the inclusion of genetics content into the curriculum. 

During their January 2006 meeting, the AACN Board of Directors endorsed the 

Essential Nursing Competencies and Curricula Guidelines for Genetics and Genomics 

(Jenkins et al., 2005), created by a consensus panel which included members of the ANA 

and representatives of the National Human Genome Research Institute (NHGRI). The 

competencies were guidelines which reflected the minimum amount of genetic and 

genomic competency expected by every nurse. These competencies have been 

incorporated into the new draft of the Essentials of Baccalaureate Nursing Education for 

Professional Nursing Practice (AACN, 2008), which outlines the expected competencies 

of the baccalaureate nursing graduate. 
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While the guidelines and competencies have raised awareness about the 

importance of genetics, Prows et al. (2005) and Jenkins and Calzone (2007) report the 

number and complexity of the competencies could be impeding progress for the diffusion 

of genetics into practice and education. They cite the work from the Department of 

Health in the United Kingdom (UK) as a template for the United States in developing a 

strategic, planned effort for diffusion. 

The UK National Health Service (NHS) established the NHS National Genetics 

Education and Development Centre (the Centre) in 2004 in response to the Genetics 

White Paper (2003) published by the UK Department of Health. The Centre's purpose 

was to increase genetics education for all health care providers in the UK, and has issued 

a five year plan for educating all nurses in the seven core competencies established by a 

consensus of groups endorsed by the Nursing and Midwifery Council (Kirk, Tonkin, & 

Birmingham, 2007). Kirk, Tonkin, and Burke (2007) reported results of the first two 

phases of the plan, which included disseminating information about the competencies, 

and then assessment of practicing nurses' and nursing faculty's needs in terms of genetics 

education. A point made by the authors is they tried to focus solely on the seven 

competencies and portray genetics information as it is relevant to practice. The authors 

surveyed nursing faculty about the extent of inclusion of each competency across nursing 

curricula. No course incorporated any competency more than 45% of the recommended 

extent in any curricula (n=75 schools). Nurses in practice (n=l 98) reported that no 

competency was implemented equally nor were they confident in demonstrating any one 

of them to an equal extent. These results revealed the priority educational needs of 
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nurses, allowing the Centre to begin developing content for education dissemination. The 

next phase will be evaluation, to detennine if the educational efforts have improved 

health care outcomes, changed professional behaviors, increased knowledge, and 

improved confidence in practicing the competencies (Kirk, Tonkin, and Burke). 

Taking a cue from the Centre, genetics nursing leaders in the United States have 

worked to synthesize the number of RN competencies into a less intimidating, more 

succinct listing (Jenkins & Calzone, 2007). Rogers' (2003) diffusion theory is cited as the 

authors discuss strategic planning for the diffusion of genetics in nursing education and 

practice. The group has implemented a five year strategic plan with three overarching 

goals for implementing the Essential Competencies, starting with publishing the 

competencies in specialty journals (Calzone, Jenkins, & Rust, 2007; Lewis, Calzone, & 

Jenkins, 2006) and disseminating genetic information to practicing nurses, academics 

institutions, and regulatory agencies. 

Other efforts to compel nurses and faculty to enhance their genetics competence 

have been made through various professional nursing organizations. The American 

Association of Critical Care Nurses devoted an entire issue of their organization's journal 

(American Journal of Critical Care) to genetics issues (November, 2002). In 2002, the 

ANA also featured several articles on genetics, including family history collection, 

genetic testing, and the genetics of cancer (Lea & Williams, 2002; Pasacreta, Jacobs & 

Cataldo, 2002; Spahis, 2002; Zimmerman, 2002). From 2005 to 2007, The Journal of 

Nursing Scholarship, the official journal of Sigma Theta Tau, International, included in 
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each issue a feature section entitled "Genomics to Health," under which one to three 

articles pertaining to genetics' effects on health care were included. 

Several federally funded initiatives to educate nursing faculty have been instituted 

in recent years. The National Institute of Nursing Research (NINR) has hosted six 

intensive Summer Genetics Institutes (SOis) since 2000. The SGI is a two-month 

intensive training workshop designed to provide nurses with training in molecular 

genetics which can be used to further research and practice in genetic health (Prows et al., 

2005). To date, 139 nurses have attended this eight week institute, a large number of 

them being nursing faculty (NINR, 2007). 

The Cincimmti Children's Hospital Medical Center's (CCHMC) Genetics 

Program for Nursing Faculty (GPNF), funded by the National Institutes for Health (NIH), 

delivered a six-week Genetics Summer Institute (GSI) from 1997 to 2003. Faculty who 

were unable to attend the onsite institute have been able to take the 18-week Web-Based 

Genetics Institute (WBGI), which has been offered twice per year since 2002. Prows et 

al. (2003) reported statistics from four genetics institutes for nursing faculty from 1997 

through 2000. Faculty from 99 different nursing schools in 32 states, the District of 

Columbia, Puerto Rico, Japan, and Singapore participated in the Institute. One of the 

aims of the Institute was to "increase nursing faculty knowledge about genetics and its 

clinical application" (p. 82). Pretest and posttest measures showed a significant increase 

in faculty knowledge (p < .0005), meeting this aim. Prows et al. reported 265 nursing 

faculty have completed the GSI or WBGI, with a statistically significant (p < .0005) 

increase in participant knowledge in pretest/posttest scores. 
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Hetteberg and Prows (2004) developed a checklist to assist faculty to integrate 

genetics into the curriculum. They used goals and ideas for change generated from 

participants of five GS Is and three WBGis and compiled the results to form the checklist. 

The main objectives to be completed during curriculum integration included: determining 

existing genetics content, increasing faculty awareness about the need to include genetics 

content, increasing faculty knowledge about genetics, and integrating genetics content 

into the nursing curriculum. Each objective listed several activities which could be useful 

to change agents within the school to facilitate the integration. 

Nursing Education Response to Diffusion Efforts 

The development of minimal competencies and other initiatives have driven many 

schools of nursing to reevaluate the curriculum to include genetics content relevant for 

the future. The literature, while sparse in terms of the actions schools have taken, does 

include reports of several projects initiated by schools to respond to the need. Studies 

suggest that if faculty increase their knowledge in genetics, they are more likely to teach 

the material. Another aim of the Cincinnati Childrens' Hospital Medical Center's GPNF 

was to "increase genetics content taught in entry-level nursing education programs" (p. 

82). This aim was also met, showing a significant increase (p< 0.001) in the mean total 

number of genetics topics and conditions taught within the curriculum from time 1 

(before attending the institute-18.6 topics) and time 2 (after attending the institute-

23.6 topics). There was also significant improvement (p<0.0001) in the mean total time 

spent on genetics topics within the curriculum (13.3 hours for time 1, and 22.5 hours for 

time 2) (Prows et al., 2003). 
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Lea and Lawson (2000) developed a three-year project with the purpose of 

"expanding clinical applications of the principles of genetics and health promotion 

among nurse educators" (p. 419). Two existing programs, one used by genetics and 

biology teachers, and one used for primary care providers were combined to develop a 

practice-based genetics curriculum for nursing faculty to use. The first year was devoted 

to developing and field testing each module for the purpose of revision. The second year 

included field testing the modules by faculty from seven schools around the United 

States. During year three, telephone interviews were conducted to evaluate the 

effectiveness of the curriculum. Faculty reported that the infonnation in the modules had 

been useful, and that student reception of the curriculum was positive. All faculty 

reported that having knowledge about genetics and genetic disorders was very valuable. 

Faculty at the University of Texas at Austin reported their success at diffusing 

genetics content into the curriculum using Rogers' Diffusion of Innovation Theory as a 

framework for the process (Homer et al., 2004). Each stage of the innovation-decision 

process was addressed in terms of how the content was integrated into the curriculum 

over time. The knowledge stage consisted of five faculty members attending SGis and 

WBGis in order to form a base of competent faculty to become the change agents within 

the school. This group then engaged other faculty members in four 90-minute education 

sessions over the course of a semester to enhance their awareness of the importance of 

genetics issues in health care. Up to 50% of the faculty attended these sessions. This 

allowed the faculty to form a favorable opinion of the importance of genetics, thus 

completing the persuasion stage. 
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The decision-making stage entailed organizing small-group meetings with 

undergraduate and graduate teaching teams to discuss how to best incorporate genetics 

topics within courses. Phannacogenomics was added to the pharmacology course, family 

history risk assessment content was added to the health assessment course, and ethical 

issues were incorporated into the legal/ethical courses in both the undergraduate and 

graduate curricula. Finally, resources were made available via the internet for faculty to 

utilize in order to enhance the integration of the content into nursing courses (Homer et 

al., 2004). These activities allowed the faculty to become open to the change, and assist 

in the diffusion of the innovation within the curriculum. 

The implementation stage allowed for the generation of a genetics elective, and 

more intensive evaluation of the additions to other courses ensued. Eventually, 

confirmation was achieved when the elective course was voted to become a requirement 

for the program (Homer et al., 2004). Rogers' theory proved to be an effective means of 

diffusing the innovation of genetics content into the undergraduate and graduate 

curriculum at this school of nursing. 

Another report outlines a 5-year effort to integrate genetics into a baccalaureate 

nursing curriculum (Read et al., 2004). The school utilized Lashley's (1999) guidelines 

for recommended genetics content to determine the extent of genetics content in a faculty 

survey. The survey results showed that most courses did include genetics content, but not 

in a way that was conducive to what students needed. The faculty were presented with 

these results, and determined that integration of genetics content into the curriculum 

should be a goal. A faculty development workshop was planned to enhance faculty's 
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genetic knowledge. A Genetics Interest Group was formed from interested faculty to 

assist in encouraging the rest of the faculty to increase their knowledge. The group 

utilized NCHPEG competencies to help the faculty understand what students needed to 

know. A subsequent survey indicated that faculty had integrated the content more fully 

into the curriculum. 

Student Outcomes 

While the push to include more genetics content into the curriculum is being 

addressed, the literature cites only one study which evaluates whether these efforts have 

made an impact on the intended population: nursing students. Cragun, Couch, Prows, 

Warren, and Christianson (2005) conducted a pretest/posttest study to determine if 

"students' knowledge of genetics and confidence in their ability to perfonn genetic

related services increased after completing a genetics educational intervention" (p. 91 ). 

The sample consisted of 87 nursing and 21 dietetic undergraduate students in a 

midwestem research university. 

Fifty-seven nursing students and 18 dietetic students completed both pretest and 

posttest. After the pretest, students were asked to complete a web-based tutorial and an 

hour long lecture on the genetics of diabetes. The pretest and posttest measured genetics 

knowledge, perceived genetics activities in practice, and confidence in performing 

genetic-related services (Cragun et al., 2005, p. 91). Results indicated knowledge scores 

increased significantly for both groups (p ~ 0.00001). Of note is that questions most 

frequently missed by both groups "illustrate a lack of basic and practical genetics 

knowledge" (p. 92). Students were also asked to rate 12 genetics services for both the 
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likelihood they would carry them out in practice, and their confidence in performing the 

service. Unfortunately, while students rated they might be likely to perform all 12 

services, their ratings for confidence in performing the services were much lower 

(Cragun et al.). This finding mirrors that of Christianson, Mc Walter and Warren's (2005) 

study in which allied health professionals reported performing many activities but not 

having high confidence in how they performed them. Cragun et al.'s study shows that 

while students' knowledge on genetics topics increases after education, they are still in 

need of guidance in terms of what activities they should be expecting to perfonn in 

practice. This guidance will facilitate their ability to administer quality care to patients in 

the coming genetic era. 

Analysis of Literature Review 

The National Center for Health Statistics (2003) has listed heart disease, cancer, 

stroke, chronic lower respiratory disease, diabetes, Alzheimer's disease, and nephrotic 

syndromes in the top ten causes of death in the United States. All these diseases have 

genetic components. Because of the impact the findings of the H GP will have on health 

care, nurses must be prepared to assess a patient's family history for risk factors, and 

offer informed guidance related to any questions or patient decisions that history may 

generate. 

An extensive review of the literature showed that health care professions have 

inadequate genetic education to provide quality care for patients in the future. Medicine, 

allied health, and nursing are all deficient in knowledge and confidence in genetic health 
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issues. Many nursing organizations and leaders have initiated programs to bridge the 

knowledge to practice gap through educational endeavors such as genetics institutes. 

Despite federal initiatives and national nursing organization competencies, the 

literature shows a deficit in the diffusion of genetics content within nursing education 

programs. Several articles offer suggestions or models for inclusion of genetics into 

basic nursing education. The largest gap in the literature is that of student outcomes in 

response to the push for genetics content diffusion into the curriculum. If schools are 

truly grasping the import of genetics, it would seem that students' knowledge would 

improve. The proposed study seeks to explore this gap. Knowing what schools are doing 

to address the deficiency, and how student outcomes relate to these activities will assist 

other schools to implement changes that will indeed make an impact. 
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CHAPTER III 

DESIGN AND METHODOLOGY 

This study sought to determine how well certain nursing school factors predict 

student perceived knowledge and competence in genetic family history assessment. 

Rogers' Diffusion of Innovation Theory (Rogers, 2003) assisted the investigator in 

choosing the predictors to be examined. This study used a predictive co1Telational design. 

Setting 

All data for this study were collected via the internet. The investigator 

communicated with Deans via email, and students and faculty were emailed a link which 

took them to a website where they could complete the survey for the study. Deans and 

faculty could complete surveys on their office or home computers. Students could 

complete the survey on school or home computers. 

Sample 

A convenience sample of at least 98 AACN-member baccalaureate nursing 

schools from around the United States were used. A power analysis was performed to 

determine the appropriate sample size (effect size=.13, a=.05, power=.80). A moderate 

effect size was used because small to moderate effect size interactions predominate in 

education (Cohen, Cohen, West, & Aiken, 2003, p. 297). 

The Deans, Department Heads, or Department Chairs of all AACN-member 

undergraduate nursing schools (N=592) listed as the Dean or Director in the AACN 
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membership directory were contacted via email (see Appendix A) to determine their 

interest in participating in the study. If permission to survey the faculty and students was 

granted, the school was included in the sample, regardless of whether the required sample 

of 98 had been met. The graduating baccalaureate students and undergraduate faculty 

were sent an email which included the cover letter and an internet link to take the online 

survey. In order to facilitate the emailing to the students and faculty, the appropriate 

Director, Department Chair, or Associate Dean (as determined through the Dean's 

survey) were consulted to determine the school's most straightforward mechanism of 

electronically communicating with students and faculty. 

Protection of Human Subjects 

Permission to contact the Dean and survey faculty and students was sought from 

the Institutional Review Boards (IRBs) at Texas Woman's University and Texas Tech 

University Health Sciences Center (see Appendix B). A copy of the IRB permission form 

from Texas Woman's University was provided to the Deans with their email. 

Students and faculty were emailed a cover letter (see Appendices C & D) 

describing the study, with a website that linked the student or faculty to the online 

questionnaire. The surveys for faculty and students were launched and maintained on the 

web survey platform Zoomerang™. Surveys were completely anonymous, and no names 

or identifying characteristics, except the nursing school with which they were associated 

was included within the survey. Even if the Deans of the schools granted permission to 

distribute the survey to faculty and students, the decision to take part in the study was at 

the sole discretion of the individual faculty or student. Participants could choose to stop 
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taking the survey at anytime. Students were informed in the cover letter that lack of 

participation would have no effect on grade performance in the class. 

There were no identified risks to faculty to participate in the survey. The risk to · 

students was the possibility of feeling embarrassed or frustrated if they did not know the 

infonnation presented on the questionnaire. The cover letter included information about 

the genetic knowledge recommended for the baccalaureate-prepared nurse as stated in the 

Essential Nursing Competencies and Curricula Guidelines for Genetics and Genomics 

(Jenkins et al., 2005). This infonnation was also provided to faculty in their cover letter. 

Measurement of Variables 

Perceived Knowledge and Competence 

The dependent variables, perceived knowledge and perceived competence, were 

measured using the Perceived Knowledge and Competence of Family History Risk 

Assessment Questionnaire (PKCGHR; Collins, 2005; see Appendix E). This instrument 

is a five-item questionnaire which seeks to determine graduating nursing students' 

perceived knowledge of family history genetic risk, and their perceived competence in 

determining appropriate interventions for patients based on their genetic risk. Three items 

test perceived knowledge, and two items test perceived competence. Instrument 

development began by first reviewing the literature to determine common disorders 

which can have a family history link. These included, but were not limited to: breast 

cancer, colorectal cancer, diabetes type 2, cardiovascular disease, and dementia (Mayo 

Clinic Staff, 2004). For preliminary development, an instrument developed by Bankhead 

et al. (2001) for their study of practicing nurses' confidence in genetics content in their 
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practice was used as a template. The AACN, ISONG, NCHPEG, and OSI competencies 

were also used for format purposes. 

The first item on the questionnaire asks the student to rate the importance of 

family history when assessing the risk of 12 disorders. The second two items are intended 

to measure the students' perceived competence in planning care for a person based on 

their genetic family history risk. The remaining two items require the students to be able 

to assess a pedigree for risk, and determine if the patient should be referred to a genetics 

professional based on that risk. After the instrument was developed, it was sent to experts 

in the genetics profession for their review and suggestions. 

The method used for content validity assessment was based on Lynn's (1986) 

two-stage process of content validity determination. The first stage involves identifying 

the content domain and developing items to measure that domain. Prior to developing the 

questionnaire, an analysis of the AACN, !SONG, NCHPEG, and GSI competencies was 

performed as well as a review of the literature to determine the most widely 

acknowledged genetic family history information anticipated to be significant in caring 

for patients in the next decade. There should be a sufficient number of items generated to 

reflect the scope of the domain. The preliminary instrument had six items, four of which 

measured students' knowledge of genetic family history risk, and two which measured 

confidence. Items were arranged in a format which was usable and testable (Lynn). 

The second stage requires the instrument to be presented to a panel of experts for 

review of the content. The instrument was sent to nine experts in the field of genetics, 

(five nurses, two physicians, a genetics counselor, and a molecular researcher 

45 



specializing in genetic tendencies across familial lines), along with a tool for them to 

complete which rated the subset of each item on a 4-point ordinal scale. Using the 

completed tool, a content validity index (CVI) was calculated for each item and for the 

entire instrument (Lynn, 1986). Experts were also asked to identify item subsets they 

thought should be viewed as important to the student being tested, which determined how 

each item should be scored. 

Five of the nine experts returned the questionnaire (three nurses, a physician, and 

the genetics counselor). Lynn (1986) states that a CVI of .83 is acceptable for an 

instrument reviewed by five experts and can be determined content valid beyond the .05 

level of significance. The instrument did not achieve this level on the first review 

(CVI=0.76), but experts gave many meaningful suggestions which assisted in the revision 

of the tool. 

Lynn's (1986) recommendations for items that do not score an acceptable CVI are 

to eliminate the item or revise the item and then have experts reevaluate the entire 

instrument again. Based on suggestions made by the expert reviewers, several revisions 

were made to the instrument. Aside from changing wording of questions, the major 

revision was that two questions were separated because most reviewers felt they were 

asking two different questions within one. This increased the number of items to eight. 

The instrument was then sent to the experts for a second review. 

Six of the nine experts returned the questionnaire the second time (four nurses, a 

physician, and the genetics counselor). Lynn (1986) states that a CVI of. 78 is acceptable 

for an instrument reviewed by six experts and can be determined content valid beyond the 
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.05 level of significance. The second review achieved a CVI of .92, with only editorial 

suggestions for revision. 

The PKCGHR was then tested for reliability. Students from three schools of 

nursing were asked to complete the revised questionnaire. Eighty-seven students 

responded. Any questionnaires with missing data for either portion of the survey were 

disqualified. SPSS version 14.0 was used for the reliability calculation. The Cronbach's 

alpha for Perceived Knowledge was initially 0.75 (n=68) and 0.88 for Perceived 

Competence (n=86). Reliability coefficients for new instruments should be at least . 70 

(Polit, 1996). 

The Perceived Knowledge subscale of the questionnaire underwent some revision 

based on the reliability analysis. First, two subset items in the first question were deleted 

based on the item-to-total correlation statistics. This increased the Cronbach's alpha to 

0. 78. Second, it was noted that the last five items, which all dealt with pedigree analysis, 

had the most missing data. This could have been due to the students becoming frustrated 

with not knowing the answers, or perhaps the questionnaire was becoming too long. At 

any rate, it was determined that by removing three of the items, no changes to the 

reliability occurred. This resulted in a five-item instrument. 

The range of possible scores for the PKCGHR is O to 3 7 for Perceived Knowledge 

and Oto 5 for Perceived Competence, with higher scores indicating increased perceived 

knowledge and competence. 
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Student Control Variables 

Students reported their age in years, the total number of years of college 

education, aµd the total number of non-nursing, and non-nursing prerequisite college 

genetics courses taken prior to nursing school on the demographic portion of their 

questionnaire. 

School Size and Proximity to Large City 

School size was measured by recording the number of undergraduate pre

licensure students enrolled in the nursing school during the semester data was collected. 

Pre-nursing students were not counted. This information was collected through the initial 

Dean's email. 

The school's proximity to a large city, defined as the number of miles the school 

is located from a city with a population of greater than or equal to 200,000, was measured 

utilizing an internet website which calculates the number of miles from one point to 

another (googlemaps.com). The point-to-point distance was from the school's main 

address to the center of the large city. 

Genetics within the Curriculum 

Faculty were asked how genetics was presented in the curriculum. If genetics 

content was "threaded" throughout the curriculum or an independent genetics course had 

been instituted, this was coded as "1." If genetics was only included in a few courses, 

faculty reported no genetics content, or did not know how genetics was presented in the 

curriculum, this was coded as "0." 
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Perceived Barriers to Diffusion of Genetics in Nursing Curriculum 

The nursing faculty's perceived barriers were measured on the faculty 

questionnaire (see Appendix F) using an investigator-developed instrument entitled 

Barriers to Adding Genetics into Nursing Curriculum (BAGNC; Collins, 2007). This is a 

nine-item survey which asks nursing faculty to rate the degree to which they believe 

certain factors exist which pose barriers to adding genetics content into the undergraduate 

nursing curriculum. 

The design of the survey is loosely based on the BARRIERS scale, developed by 

Funk, Champagne, Wiese, & Tornquist (1991), which sought to measure nurses' 

"perceptions of barriers to the utilization of research findings in practice" (p. 40). Six 

items from this scale were reworded to address the barriers to the diffusion of genetics in 

the curriculum. Permission was obtained from the BARRIERS developer (Funk) to revise 

the wording of the instrument to focus on genetics' adoption into nursing curriculum 

rather than research into practice. 

For content validity purposes, the scale was distributed to all faculty (N=46) 

within a large West Texas school of nursing. The first distribution was answered by 

twenty-two faculty, and prompted the investigator to make several changes to the tool, 

including editorial and changing the wording of several items. Items were reworded so 

that all were in the positive present tense. When sent back to all faculty with the 

recommended changes, those responding (n=28) all agreed the instrument was readable 

and no further changes were needed. 
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The BAGNC was then tested for reliability. The scale was distributed to the same 

faculty (N=46) as the content validity testing distribution. Thirty-one faculty responded. 

Any questionnaires with missing data were disqualified. SPSS version 14.0 was used for 

the reliability calculation. Reliability estimates for the pilot study indicated a Cronbach's 

alpha of 0.78. 

Subjects are asked to rate the item on a scale of one to five ( l=strongly disagree, 

2=disagree, 3=neutral, 4=agree, 5=strongly agree). The survey includes four items (1, 3, 

7, and 9) which indicate increased barriers by the subject's response of agree or strongly 

agree ( example: "Faculty at my school are too busy to add new content to the 

curriculum"), and five items (2, 4, 5, 6, and 8) which indicate increased barriers by the 

subjects response of disagree or strongly disagree (example: "Faculty at my school see 

the value of adding genetics to the curriculum"). These items were reverse-scored so that 

higher scores indicated more barriers. The items were summed to obtain the score on the 

instrument. The range of possible scores for the BAGNC (Collins, 2007) is nine to 45, 

with increasing scores indicating more perceived barriers. 

Faculty Innovativeness 

Faculty innovativeness was measured on the faculty questionnaire (see Appendix 

F) using the Individual Innovativeness Scale (ITS) (Hurt, Joseph, & Cook, 1977) on the 

faculty survey. This is a 20-item questionnaire which was developed to assess the 

innovativeness of an individual, or how early in the innovation-decision process the 

individual responds to change (Hurt et al.). The range of possible scores is 20 to 100. 

Subjects are asked to rate the item on a scale of 1 to 5 (!=strongly disagree, 2=disagree, 
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3=neutral, 4=agree, S=strongly disagree) with scores of 68 and above indicating high 

innovativeness. Scores below 57 are considered low innovators (Hurt et al.). A sample 

item from the 11S includes "My peers often ask me for advice or information." 

The validity and reliability of this instrument has been replicated in many studies 

using samples from different populations which varied in age, socioeconomic status, and 

profession. Convergent validity with three other scales of innovativeness (Open 

Processing Scale, the Innovation subscale of the Jackson Personality Inventory, and the 

Kirton Adaptation-Innovation Inventory) was described by Goldsmith ( 1986). Hurt et al. 

(1977) achieved a Cronbach's alpha of 0.92 during instrument development and testing. 

Additional studies have reported alpha scores between 0. 79 and 0.82 (Mccroskey, 

Richmond, Heisel, & Hayhurst, 2004; Northcutt, 1999; Okolica & Stewart, 1996). 

Number of Faculty Attending Genetics Institutes 

The Cincinnati Children's Medical Center provided a listing of all participants of 

the GPNF since inception. This listing was cross-referenced with the faculty listings of 

the schools who participated in the study. Because the NINR was unable to provide a 

listing of participants due to governmental privacy policy, the email to Deans included a 

request for the number of faculty who have attended the NINR SGI from their school. 

The number of faculty were recorded as the data for this independent variable. 

Data Collection 

Upon receiving permission from the IRB to begin data collection, an email was 

sent to the Deans, Department Heads, or Department Chairs (see Appendix A) of all 

AACN-member prelicensure undergraduate nursing schools (N=592) listed as the Dean 
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or Director in the AACN membership directory (see Appendix A) to determine their 

interest in participating in the study. The Deans were asked to email their replies to the 

questions, and identify the name of the appropriate contact person within the school to 

determine the school's most straightforward mechanism of electronically communicating 

with students and faculty. 

Upon receiving a reply from the Dean or other AACN designee, an email with 

two attachments (the student and faculty cover letters with the survey website link) was 

sent to the aforementioned contact person. The contact person was asked to distribute 

each attachment to the appropriate population using the school's most straightforward 

mechanism of electronically communicating with students and faculty. 

Data from the surveys were collected via the internet survey tool Zoomerang™, 

which can be downloaded to an Excel spreadsheet and then uploaded into SPSS. The 

Zoomerang™ site was chosen because it was user-friendly, and allowed the investigator 

to import diagrams of pedigrees directly into the survey. An annual membership was 

cost-effective, and allowed the investigator to construct more than one survey at a time at 

no additional cost. Results of the survey could be downloaded to an Excel file, and then 

transferred into SPSS for analysis. 

Treatment of Data 

Data from the online surveys were downloaded to an Excel spreadsheet, and then 

uploaded into an SPSS (version 14.0) data file. Participants were able to answer the 

surveys confidentially, and with complete anonymity. Data were maintained on 

Zoomerang™, and only the investigator had access to the data on the Zoomerang™ site. 
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"Zoomerang TM stores personal information of Members and Panelists in secure databases 

protected by passwords as well as database and network firewalls to prevent the loss, 

misuse or alteration of personal information" (MarketTools, Inc., 1999-2007). 

Data were analyzed using SPSS version 14.0. Hierarchical multiple regression 

analysis was employed for each dependent variable (Perceived Knowledge and Perceived 

Competence) to determine how well the independent variables predict each dependent 

variable. Hierarchical multiple regression allows the researcher to enter the independent 

variables into the regression equation in a predetermined order. Each variable or set of 

variables entered are controlled for as the another set is introduced (Polit, 1996). The 

' 
control variables, student age, number of years of college education, and genetics courses 

taken were entered first as a block. The remaining variables were entered as they occur in 

the innovation-decision process (Rogers, 2003). School size and proximity to large city 

were entered as a block, followed by faculty innovativeness, faculty barriers, and faculty 

attendance at genetics institutes (again as a block). Genetics within the curriculum was 

entered last. 

Assessing for violations to statistical assumptions of multiple regression before 

analyzing the data was important. The process for determining if violations occurred and 

what was anticipated to be done if they did are discussed in the following paragraphs. 

Assumption 1: Variables Are Measured Without Error 

As discussed earlier in this chapter, all instruments for measuring the variables 

were assessed for validity and reliability prior to the study. Cronbach's alpha coefficients 

for the PKCGHR, ITS, and the BAGNC were analyzed using the data collected for this 
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study to assure continued reliability. A reliability coefficient of. 70 or above was 

considered adequate for all tools in this study (Bums & Grove, 2005; Nunnally & 

Bernstein, 1994; Polit, 1996). 

Assumption 2: Variables Can Be Treated As Interval-Level Measures 

All variables except genetics in the curriculum were either interval or ratio level. 

The genetics in the curriculum variable ordinal, which was converted to dummy codes in 

order for the data to be treated as interval-level (Bums & Grove, 2005). 

Assumption 3: The Residuals Are Not Correlated 

"Multicollinearity occurs when the independent variables in a multiple regression 

equation are strongly correlated" (Bums & Grove, 2005, p. 503). If the independent 

variables are correlated with each other, then the unique role of how each one can predict 

the dependent variable becomes almost impossible to assess (Garson, 2006). Assessing 

for multicollinearity involves performing a bivariate correlation analysis of the 

independent variables and analyzing the correlation matrix for variables which correlate 

with each other. A correlation greater than .65 among any two variables is evidence that 

multicollinearity exists (Bums & Grove, 2005). Another means for determining 

multicollinearity is to assess tolerance values in a preliminary run of multiple regression. 

If tolerance values are less than .20, a problem with multicollinearity is indicated 

(Tabachnick & Fidell, 2007). If multicollinearity existed, the anticipated means of 

treating this assumption violation was to omit one of the variables due to redundancy. 
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Assumption 4: Variables Are Normally Distributed 

Regression analysis assumes that all variables are normally distributed. If the 

variables are skewed or not normally distributed, errors in significance and relationship 

misrepresentations can occur (Osborne & Waters, 2002). Assessing for normality was 

accomplished through visual inspection of q-q plots and histograms with normal curve 

overlays to determine if a normal distribution was present. Ways to remedy a non-normal 

distribution include the removal of outliers or transforming the offending variable (Cohen 

et al., 2003). Transforming data means to alter the raw data into a format which can be 

meaningfully analyzed (Polit, 1996, p. 448). In the case of data transformation for 

skewed results, a logarithmic transformation of the offending variable can normalize the 

results (Polit). 

Assumption 5: Linearity Between Variables 

While perfect linearity is important to accurately estimate the relationship 

between the independent and dependent variables, there are often instances when 

curvilinear relationships occur, especially in the social sciences (Osborne & Waters, 

2002). Scatterplots were used in determining if the variables were linear. If they were not, 

variable transformations (logarithmic or reciprocal) was considered so they could be 

expressed in a linear fashion (Burns & Grove, 2005; Cohen et al., 2003). 

Assumption 6: Constant Variance of Residuals (Homoscedasticity) 

Homoscedasticity means that "the variance of the residuals around the regression 

line is assumed to be constant regardless of the value of X'' (Cohen et al., 2003, p. 120). If 
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the assumption of homoscedasticity is violated, the regression coefficient can only be 

descriptive of the relationship between the variables and inferences should not be made. 

Scatterplots of the residuals were examined to assure homoscedasticity. If 

variance changes were present (heteroscedasticity), Cohen et al. (2003) suggest 

determining if the change in variance is large (the ratio of the largest to smallest variance 

is greater than ten). If there was large variance change, the variables which have larger 

variance extremes could be transformed through logarithmic, square root, or reciprocal 

transformation (Cohen et al.). Use of the Mahalanobis distance statistic is recommended 

for examining outliers in cases within the multiple regression dataset. The Mahalanobis 

distance is measured in standard deviations from the centroid of the group (Tabachnick & 

Fidell, 2007). Thus, the smaller the Mahalanobis distance, the closer the case is to the 

centroid of the other cases within the dataset. Cases with a large Mahalanobis distance 

were examined to determine if deleting them from the sample was appropriate. 

Summary 

This chapter focused on the data collection and analysis procedures for this 

predictive correlational study. After permission from IRB was obtained, Deans of 

AACN-member nursing schools were contacted to begin the data collection procedure. 

The investigator had a Dean's representative send emails to faculty and graduating 

undergraduate students with information about the study and the link to the online survey. 

Data analysis using SPSS Version 14.0, and how violations of assumptions of multiple 

regression were assessed before analysis to determine if data transformation was 

necessary were discussed. 
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CHAPTER IV 

USING ONLINE SURVEYS FOR DATA COLLECTION: TECHNIQUES FOR 

SUCCESS 

Manuscript Submission 

This chapter was prepared as a manuscript for the Journal of Professional 

Nursing. It was submitted for publication as a requirement for the doctoral degree. 

Overview 

The World Wide Web has changed the landscape of all cultures throughout the 

world. The United States Census Bureau reported recently that 61.8% of American 

households had a computer, and 54.7% of those had Internet access. Sixty-four percent of 

adults aged 18 and over reported using the Internet daily at work, home, or other places 

(United States Census Bureau, 2003). Because of the diversity and sheer number of 

Internet users, the Internet has become a viable tool for accessing population samples for 

research studies. 

Data collection using online surveys gained popularity in recent years primarily 

because of the ability to reach large populations with relatively little labor involved. This 

paper will discuss factors to consider when choosing to use online surveys for data 

collection and basic principles for online survey distribution. A sample of popular online 

survey companies will be compared and contrasted. An example of how an online survey 

was developed and launched for a doctoral dissertation will also be discussed. 
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Considerations for Use of Online Surveys for Data Collection 

There are many factors to consider when determining if an online survey is the 

right means of data collection for a research study. This section will discuss issues for 

consideration, followed by suggestions for choosing an online survey company for survey 

distribution. 

Sampling Diversity 

The World Wide Web does not have boundaries. Therefore, the ability to survey a 

vast number and diversity of participants virtually all over the world makes this method 

of data collection a valuable research tool. The low cost of distributing online surveys to 

worldwide samples as compared to postal surveys also makes this an attractive choice. 

The Internet can give participants a sense of anonymity, thus increasing the 

comfort level in how participants respond to items. Anonymity can assist researchers in 

attracting disenfranchised populations which are otherwise difficult to study. Zhang, Bi, 

Hiller, and Lv (2008) found that online surveys were helpful in AIDS surveillance of men 

who had sex with men. Another study corroborated these findings, showing that the 

Internet was a viable means of accessing gay men in Peru (Blas et.al, 2007). Other studies 

which noted the anonymity factor could have increased participation included one which 

interviewed women about their decision-making and bereavement processes after 

terminating a desired pregnancy upon diagnosis of a fetal anomaly (McCoyd & Kerson, 

2006) and several which surveyed college students about their alcohol, drug and sexual 

behavior (Gullette & Lyons, 2006; McCabe, Boyd, Couper, Crawford & D' Arey, 2002; 

Pealer, Weiler, Pigg, Miller, & Dorman, 2000). Other possible hard-to-reach or 
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stigmatized groups could include teenagers with eating disorders, drug abusers, domestic 

abusers and victims, and prisoners. 

Time and Money 

The time it takes to create online surveys varies depending on the researcher's 

comfort level with Internet software, the survey company used, and the complexity of the 

survey itself. Researchers just beginning to use the Internet for data collection should 

expect to explore several survey companies to determine which most directly meets their 

needs. Factors to consider when choosing an online survey platfonn are discussed later in 

this article. 

The time it takes to receive survey results is decreased exponentially when using 

online survey techniques as compared to postal. The typical time to receive results from 

postal surveys from initial mail out date can be anywhere from two weeks to one month, 

whereas for online surveys, receipt time is generally a week or less (Coderre, Mathieu, & 

St-Laurent, 2004; Tse, 1998). Data entry time is decreased as well, in that most Internet 

survey software companies have features which permit the researcher to download data 

directly into statistical software such as SPSS™, thus allowing for decreased error due to 

data entry and instantaneous analysis of the data. 

Depending on the type of online survey platform used, the cost of disseminating 

an online survey can be much less than postage, supplies and copies for mailed surveys. 

Even if the cost of the survey software exceeds that of mail out surveys, the time saved in 

labor is often more valuable. Piamjariyakul, Bott, and Taunton (2006) completed a study 

using Internet surveys and found that while the cost of IT consultation and data 
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conversion for statistical analysis was high, the reduction in data entry time, errors, and 

time to clean the data offset these costs. 

Smith, Smith, Gray, and Ryan (2007) reported a cost saving estimate of $50.00 

for every participant opting to complete an Internet rather than postal survey for the 

United States Department of Defense Millennium Cohort Study. The reported savings to 

date is upwards of $2 million. Crawford, McCabe, Couper, and Boud (2002) reported 

mailed survey costs were 40% higher than online surveys in their study. 

Comparability in Data Quality 

Numerous studies comparing validity and reliability equivalence between mail, 

telephone, and online surveys show that online surveys are comparable. While A very, 

Bryant, Mathios, Kang and Bell (2006) found a decreased response rate in student end

of-course evaluations when they were delivered in an online format (69.2% for paper

and-pencil versus 46.7% online), the overall average evaluation scores did not change. 

Klein, Thomas, and Sutter (2007) assessed the validity of online self-reported smoking 

responses in comparison to mail and phone self-reporting. The researchers found a 

difference in demographic characteristics, namely that more females self-reported their 

smoking behaviors more frequently online than in other survey fonnats, but overall the 

online survey validity was comparable. 

Similar results were found in a study evaluating the reliability and validity of self

reported symptoms to predict vulvodynia when compared with examination-based 

confirmation (Reed, Haefner, Harlow, Gorenflo, & Sen, 2006). While the respondents 

completing the survey online were younger, more educated, and had a higher household 
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income than those completing the postal surveys, the characteristics of self-reported 

symptoms were not significantly different. The Millennium Cohort Study is a prospective 

study by the United States Department of Defense which surveys 100,000 military 

personnel every three years over 21 years regarding overall physical and psychosocial 

health. Researchers use online and postal surveys for data collection, and have found 

online surveys are comparable to the postal surveys in demographics and most health 

metrics (Smith et al., 2007). 

Response Rates 

The success in achieving adequate response rates for Internet surveys has been 

mixed. When online survey techniques were in their infancy, business and marketing 

industries, the first to begin piloting online surveys in earnest, reported lower response 

rates when compared to postal survey response rates in the late 1990s and early 2000s, 

(Bachman, Elfrink, & Vazzana, 2000; Dommeyer & Moriarity, 2000; Mehta & Sivadas, 

1995; Ranchhod & Zhou, 2001; Wilson & Laskey, 2003). However, as Internet survey 

research has become more commonplace, and there are means for improving the 

problems that once existed, response rates appear more comparable with mail out. 

The population the researcher is attempting to survey is a major consideration. Im 

and Chee (2004) and Cantrell and Lupinacci (2007) reported low response rates in 

surveying cancer patients and cancer survivors, respectively. Another study which 

surveyed college students' alcohol and drug use reported a 20% higher response rate with 

Internet surveys than mail surveys (Crawford et al., 2002). A study that surveyed women 
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for symptoms ofvulvodynia showed a response rate on the web survey nearly equal to 

the mail out survey (55.9% and 55.1 % respectively; Reed et al., 2006). 

Dillman and Bowker (2001) stated the main problems with response rates for 

Internet surveys had to do with a lack of computer access, computer knowledge, as well 

as design problems of the survey itself. Selecting a sample which is likely to have 

Internet access is extremely important for adequate response rates. Following general 

development rules for online surveys will also increase response. The survey layout 

should be simple, without too many audio or visual images which could increase the risk 

of system incompatibility and take longer time to download (Dillman & Bowker; 

Hartford, Carey, & Mendonca, 2007; Scriven & Smith-Ferrier, 2003). Dillman and 

Bowker also suggest visual factors, such as how the question stems and answer choices 

are laid out, can significantly enhance survey completion. 

Selecting an Online Survey Platform 

Many choices are available for the researcher wanting to use online surveys. 

Until just a few years ago, the researcher would have needed to understand computer 

programming methods to develop a survey online, or at least have an information 

technologist available to assist. Now, there are literally hundreds of software options for 

developing and distributing surveys. Five popular online survey companies are compared 

in Table 2. 
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Table 2 

Characteristics of Popular Online Survey Companies (as o/04/10/2008) 

Pricing Free Trial IT Support 

Free-2 surveys, Yes-30 day, For Pro-
unlimited 1 survey, 500 fessional 
responses response and 
Professional- limit Corporate 
$15/month or subscribers 
$149/year with only, 24 
two months free, hours, 7 

QuestionPro TM unlimited surveys days per 

0\ ( www .questionpro.com) and responses week 
w Corporate-

$249/month or 
$2499/year with 
two months free, 
unlimited surveys 
and responses 

Nwnber 
of 

Question 
Types 

40 

Ability to 
Download 

Data to 
Spreadsheet 

Yes-Excel® 

Advanced 
analytics 
available with 
Corporate 
subscription 

Other 

Free six month 
academic 
research 
sponsorship for 
students-I 
survey, 5000 
responses; 

Free for non
profit 
organizations
unlimited 
surveys and 
responses 



Table 2 (Continued) 

Characteristics of Popular Online Survey Companies (as of 4/10/2008) 

Survey Methods TM 

(www.surveymethods.com) 

Pricing 

Basic-Free, one 
year, unlimited 
surveys, 20 
questions max, 
500 responses 
Advanced
$9/month, 
unlimited 
surveys, 
unlimited 
questions, 1000 
responses, $5 
2000 additional 
responses 
Professional: 
$39/year, 
unlimited surveys 
and questions, 
5000 responses, 
$5 for 2000 
additional 
responses 

Free Trial 

Yes-7 day 
free 
Professional 
trial 

IT Support Number 

Yes, toll
free 
numbers 
and email 

of 
Question 

Types 

20 

Ability to 
Download 

Data to 
Spreadsheet 

Yes, Excel® 

Advanced 
analytics 
available with 
Professional 
subscription 

Other 

Free 
Professional 
subscription for 
academic 
institutions and 
non-profit 
organizations. 
Must submit 
application for 
acceptance. 
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Table 2 (Continued) 

Characteristics of Popular Online Survey Companies (as of 4/10/2008) 

SurveyMonkey™ 
( www .surveymonkey.com) 

Pricing 

Basic-Free, 
unlimited 
surveys, 100 
responses/survey, 
10 
questions/survey 
MonthlyPro
$19 .95/month, 
unlimited 
surveys, 1000 
responses/month 
($0.05/response 
overage charge), 
unlimited 
questions/survey 
AnnualPro
$200/year, 
unlimited 
surveys, 
responses, and 
questions 

Free Trial 

No 

IT Support 

Yes, email. 
Basic can 
expect one 
day or less 
response 
time, while 
monthly 
and annual 
subscribers 
can expect 
four hours 
or less 
response 
times 

Number Ability to Other 
of Download 

Question Data to 
Types Spreadsheet 

15 Yes, to 
Excel® in 
Monthly and 
Annual 
subscriptions 
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Table 2 (Continued) 

Characteristics of Popular Online Survey Companies (as of 4/10/2008) 

Vovici™ 
(www.vovici.com) 

Zoomerang™ 
(www .zoomerang.com) 

Pricing 

Several options 
are available; 
must consult with 
a sales 
representative to 
determine price a 
and appropriate 
package. 

Basic-Free, 
unlimited 
surveys, 100 
responses, 30 
questions, ability 
to view results 
for 10 days 
Professional
$599/year; 3-
month and 1-
month options 
available; 
unlimited surveys 
and responses 

Free Trial 

Yes, 30-days, 
1 survey, 50 
responses 

The Basic 
service 1s 
available for 
free 

IT Support 

Email and 
phone 
support 

Email and 
phone 
support, 24 
hours for 
subscribers 

Number 
of 

Question 
Types 

16 

15 

Ability to 
Download 

Data to 
Spreadsheet 

Yes, to 
Excel® and 
SPSS™ 

Yes, to 
Excel® 

Other 

Discounted 
Professional 
subscription for 
academic 
institutions and 
non-profit 
agencies. 



Most online survey companies make the process of developing, disseminating, 

and analyzing data quite simple. The systems are user-friendly, enabling even a novice at 

the computer to be able to navigate through the process of putting the survey together. As 

participants begin to complete the survey, data is automatically saved and can be 

analyzed and reviewed immediately, even while the survey is still active. This allows the 

researcher to detect and remedy problems with the survey quickly. Simple data analysis 

(demographics and descriptive statistics) is possible within the survey platform. Data can 

usually be exported to Excel® or SPSS™ for more extensive analysis. Choosing the 

"right" software package from the multitude of choices can be daunting, but there are a 

few considerations which can help in decision-making. 

First, the software should be easy for the researcher to use. If the researcher is not 

familiar with hypertext markup language (HTML), a software package which only uses 

this language may be too complicated. Most online survey packages offer free trials or a 

limited number of free surveys so the researcher can test the package before purchase. 

There are also numerous free packages available, though their scope in terms of what is 

offered for item construction and data analysis is basic. 

The software should be able to capture what the researcher intends. If the survey 

items are multiple choice, short answer, open- or closed-ended, the software should have 

these question types available. The myriad of choices in software should assure that the 

survey format need not change due to software constraints. 

The availability of technical assistance may be an important consideration for 

researchers intending to survey large numbers of participants, to analyze a large amount 
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of data when the survey period ends, or have complex items within the survey. For 

obvious reasons, free software will have less technical help than commercial packages. 

However, the extent of assistance is sure to vary with the technical knowledge of the 

researcher. Most all packages offer tutorials; this may be all the researcher needs to get 

started. 

Once the researcher has narrowed the choices to a few products, the issue of cost 

becomes a consideration. Prices can vary depending on the number of surveys or 

participants, the company using the software (business versus education), whether the 

survey package will be run on the user's or the software company's network, or the 

number of survey creators. For example, one package for one to two licensed creators for 

unlimited surveys in a corporate environment running on the buyer's server was quoted at 

$3950 per year. Another package from the same company for one licensed creator, 

unlimited surveys, in an educational environment running on the software company's 

server was $395 per year. 

Privacy should always be a consideration when using the World Wide Web for 

any data collection purposes. Most companies allow the researcher to generate a uniform 

resource locator (URL), or website, which can be distributed to participants as a link via 

email. The participant clicks on the link, and is automatically taken to the survey, thus 

maintaining the participant's privacy because their email address is not able to be tracked 

by the researcher or the company. Survey companies also have mail servers which can 

send em.ail invitations and follow-ups to potential subjects, and track those who have 

already participated. Obviously using the company's mail server is less private, and the 
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reasons for using this tracking method should be justified to the researcher's institutional 

review board (IRB) prior to implementation. 

Survey companies all have privacy policies, which should be carefully reviewed 

before purchasing any package. The assistance of an information technologist can be 

helpful with interpreting any technical information or terms which are not understood. 

Exemplar Study 

The purpose of this study was to determine the degree to which certain nursing 

school characteristics can predict students' perceived knowledge and competence in 

genetic family history risk assessment. Two surveys were created; one for undergraduate 

nursing students and one for undergraduate nursing faculty. The surveys were developed 

through the software company ZoomerangTM. The rationale for choosing an online survey 

rather than postal for data collection matched those for other studies using this 

methodology. Rationale included the ability to reach a large number of schools in a 

relatively short timeframe, the knowledge that most, if not all, schools have email 

capability, and the knowledge that part of my sample consisted of undergraduate 

students, who are typically Internet savvy and therefore appropriate for this type of data 

collection method. 

Approval from two IRBs, where the researcher was employed and where she was 

a doctoral student, was received prior to launching the surveys. The study was exempt 

from full review because the researcher's access to students and faculty was through a 

third party designee at the participating school. At no time did the researcher have direct 

email access to students or faculty. 
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Methods 

Deans of American Association of Colleges of Nursing (AACN) member schools 

with traditional (two year, basic, generic) pre-licensure undergraduate programs (N=542) 

were sent an email asking if they would be willing to have their faculty and students 

participate in the study. Deans were sent the initial email three times at two week 

intervals. If the Dean consented, the Dean designated a person within their school who 

could distribute cover letters to faculty and students via email attachment. The cover 

letters explained the study and contained the URL link to the survey at the end of the 

letter. 

How the surveys appeared to the participant was an important consideration. 

Research shows that a simple, professional design without many audio or visual 

distractions will enhance response rates because there is less of a chance for system 

incompatibility or long download times (Cantrell & Lupinacci, 2007; Dillman & Bowker, 

2001; Klein, 2002). This researcher chose a one-color scheme with no more than ten 

items per page. Font was 12-point, and the answer choices were large ovals which when 

clicked changed to a checkmark, allowing the participant to be aware of unanswered 

items. Hanscom, Lurie, Homa, and Weinstein (2002) report missing data for computer 

surveys is approximately half that of a paper survey if an adequate font and clearly 

delineated response buttons are used. 

Pilot testing is important to increase the usability of any surveys deployed on the 

Internet (Daley, McDermott, Brown, & Kittleson, 2003). Piloting the survey with a small 

sample of the target population prior to launching the study helped this researcher to 
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determine participant reaction to the appearance and functionality of the survey. The pilot 

yielded minor changes in terms of appearance, such as numbering the oval response 

buttons for enhanced readability and increasing font size to 14-point. 

Results 

The response rate for this study was calculated two ways. Thirty-seven percent 

(n=201) of the Deans queried responded to one of the three emails. Of those, 156 agreed 

to distribute the cover letters. The remaining 45 either declined to participate or required 

an IRB review. Of the schools which agreed to participate and were sent cover letters, 

66% (n=103) had student and faculty participation in the study. 

Discussion 

The response rate by the Deans was greatly increased with each email 

distribution. The first time, only 21 % of the deans responded, with a 10% to 15% 

increase at each subsequent email query. Just as with postal surveys, emailing multiple 

times does tend to increase the number of responses (Hartford et al., 2007). The response 

rate for those agreeing to participate was encouraging, probably due to several factors 

addressed by the researcher to encourage response for online surveys. 

The initial emails to the Deans were personalized, which helps for an increase in 

response, sometimes as much as 8% (Michaelidou & Dibb, 2006). The email method of 

distributing the survey link to potential participants was effective in gaining access to the 

sample because it reassigned control of contact information from the researcher to the 

school. This assured anonymity of the participants, as the researcher never had access to 

individual email addresses and gave participants the choice to complete the survey. 
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Even with the inability to contact students, the researcher did encounter the 

problem of some schools refusing access to students due to their institution's IRB 

policies. Some schools simply requested a copy of the researcher's IRB letter. This was 

scanned and converted to a portable document format (pdf) file and sent as an attachment 

in the email to the Deans. Others required the researcher complete their institution's IRB 

application. Time constraints prevented further application to other IRBs, but should be a 

consideration for future studies if access to more schools is needed. 

Security should always be a concern when administering online surveys. While 

the use of a reputable survey software company increases security, no system is 100% 

secure from hackers and participants should always be cautioned to this fact (Im & Chee, 

2004 ). This researcher included the following statement in the cover letters to address this 

issue: There is a potential risk of loss of confidentiality in all email, downloading, and 

Internet transactions. Zoomerang's privacy policies did not allow the researcher to obtain 

any participant's Internet service provider (ISP) address. 

Flexibility in providing several response options can increase participation 

(Hartford et al., 2007; Smith et al., 2007). The cover letters sent as an attachment allowed 

for flexibility in distribution. Most schools have email addresses for faculty, and thus 

cover letters were easily distributed. Students, however, can be more difficult to reach via 

email, as many do not check or use the email the school assigns to them. The schools 

were given the option to hard copy the cover letters and distribute them in a classroom if 

this was more convenient. 
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Using a known, reliable database for contact emails is an important consideration 

for successful dissemination of online surveys. The literature cites instances where the 

problem of faulty or expired email addresses culminated in a low response rate or an 

inability to reach the desired sample (Hartford et al., 2007; Smith et al., 2007). The 

AACN website has a listing of the Dean's email addresses for all member schools. 

Because the listing was kept up-to-date, the researcher was confident that the intended 

recipient had received the email. 

Another positive aspect of using the AACN listing helped the recipient to trust 

that the email query from the researcher was legitimate and not solicitation from an 

outside party. The researcher also emailed the deans from an email associated with an 

educational institution, which added credibility. Additionally, the cover letters were sent 

to faculty and students by a representative within their institution, thereby increasing 

confidence that their participation was sanctioned by school administration. 

One unforeseeable problem which occurred during data collection was the survey 

company performing maintenance for eight hours once during the data collection time 

period. This occurred on a Wednesday evening from eight o'clock until four in the 

morning. During this time, the site was unavailable to anyone trying to access it to 

complete surveys. There is no way to discern whether this impacted anyone's decision to 

complete the survey, but was certainly a stressor placed on the researcher. The company 

did send notification seven days before the service interruption, so it was not unexpected. 

A notice was also posted for any participants attempting to complete the survey during 

this time, letting them know when the server would be available. 
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All web platforms need to be updated from time to time, so researchers using 

survey software companies should expect this to occur. Maintenance times should be 

infrequent, however, and something the company discloses in a timely manner. 

Other factors which can increase the response rate for online surveys mirror those 

for postal surveys, such as including incentives. Many online survey companies enable 

the researcher to attach printable gift cards or online gift card codes for retailers at the 

end of the survey. Michaelidou and Dibb (2006) recommend including incentives for 

surveys which are lengthy. This researcher did not include monetary incentives but did 

include information for students about genetic competencies, and faculty received 

weblinks to genetic materials for educators. Because of the nature of the topic and the 

relatively short time to complete the surveys (15 minutes or less), the absence of 

incentives did not hinder response rate. Describing the study and informing participants 

in the cover letter about the length of time the survey should take to complete possibly 

helped increase response. 

Conclusion 

Over 60% of Americans report using the Internet on a daily basis. Electronic 

communication has surpassed traditional mailing as the most effective means for 

communicating and distributing information. Using the World Wide Web for data 

collection is an effective means for researchers to complete survey studies in a timely and 

cost-effective manner. Techniques for developing online surveys, and how best to 

distribute to a wide sample are important considerations. 
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A benefit to using online surveys is the ability to reach a vast number and 

diversity of participants in a relatively short period of time. Participants report more 

comfort and anonymity when using online surveys as opposed to mail out, thus 

increasing the likelihood of reaching more disenfranchised populations. The time and 

money it takes to develop, launch, and analyze data may also be decreased when using 

online surveys. Studies show data quality resulting from online surveys is comparable 

with postal surveys. 

Privacy is always a concern when using any online forms of data 

collection. There are numerous reputable online survey development companies which 

can assist in not only the development and distribution of surveys, but also assure the 

anonymity and privacy of the participant. When choosing an online survey company, it is 

important to review the types of packages offered, where the data is stored, and what the 

company's policies are concerning data and participant privacy. Consulting an 

Information Technologist for advice on choosing an appropriate online survey company 

is suggested for those researchers unfamiliar with Internet technologies and risks 

associated with confidentiality. 

Online surveys are a viable means for researchers to collect data. Careful 

consideration and planning can enhance the response rates and overall quality of the data. 

Anticipating mitigating factors which could cause problems will capitalize on the positive 

and efficient aspects of using online surveys. 
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Technologist for advice on choosing an appropriate online survey company is suggested 

for those researchers unfamiliar with Internet technologies and risks associated with 

confidentiality. 

Online surveys are a viable means for researchers to collect data. Careful 

consideration and planning can enhance the response rates and overall quality of the data. 

Anticipating mitigating factors which could cause problems will capitalize on the positive 

and efficient aspects of using online surveys. 
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CHAPTER V 

PREDICTORS OF STUDENT OUTCOMES ON PERCEIVED KNOWLEDGE AND 

COMPETENCE OF GENETIC FAMILY HISTORY RISK ASSESSMENT 

Manuscript Submission 

This chapter was prepared as a manuscript for the International Journal of 

Nursing Education Scholarship. It was submitted for publication as a requirement for the 

doctoral degree. 

Overview 

The April 2003 publication of the full sequence of the human genome launched a 

number of discoveries set to change the canvas of health care delivery. Numerous tests 

are already available to determine the presence of genetic mutations which predispose 

people to diseases such as Alzheimer's disease, breast and ovarian cancers, colon cancer, 

and numerous others (Loescher & Merkle, 2005; Pagon et al., 1993-2005). Drug therapy 

is also changing based on the Human Genome Project (HGP). It is now possible to test 

patients for predispositions to toxicities from certain drugs based on their genetic makeup 

(Williams, Skirton, & Masny, 2006). Perhaps the HGP's most important contribution to 

nursing is the tremendous emphasis now placed on the family history as a means of 

assessing a person's risk for virtually every disease (Collins et al., 2003). 

Unfortunately, as information from the HGP grows exponentially each day, 

nurses continue to report they are not prepared to handle the potential questions and 
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demands from a more informed public. Studies illustrate that while practicing nurses 

recognize the importance of genetics in practice, a large gap exists between what nurses 

actually know and what they need to know to provide quality care to patients in the 

genomic age. Much of this gap is attributable to the lack of diffusion of genetic 

information in nursing education. While it does appear nursing faculty are beginning to 

recognize genetics' importance to health, there are no studies which indicate the content 

has reached the most important population--the students who will soon be practicing in 

the genomic era. The purpose of this study was to determine the degree to which certain 

nursing school characteristics can predict students' perceived knowledge and competence 

of genetic family history risk assessment. 

Theoretical Framework 

Everett Rogers' (2003) Diffusion oflnnovation theory, specifically, the 

innovation-decision process, served as the framework for this study. Rogers affirms that 

the process of diffusing an innovation (in this case, genetics) within an organization 

occurs in phases, starting with knowledge of the innovation, and ending with the 

confirmation stage, where the innovation becomes ingrained in the institution. Some of 

the factors which can affect the adoption of genetics material into the nursing curriculum 

are addressed in the study as independent variables. Their impact on the innovation

decision process is illustrated in Figure 3. 

The first stage, knowledge, occurs when the existence of the innovation is 

exposed to the potential adopters. Institution size and the proximity of the school to a 

large city are important factors to consider in the acquisition of knowledge. The larger the 

78 



organization and the closer it is to a large metropolitan area (population over 200,000), 

the more exposure the organization will have to mass media channels, which can have an 

impact on how many people are exposed to the innovation (Rogers, 2003). 

Institution 
Size 
and 

Proximity to Large City 

Faculty Attended Genetics Institute 
Faculty's Perceived Barriers or Facilitators to Diffusion 
of Genetics in Nursing Practice 
Faculty Innovativeness 

Decision 

Positive Student Outcomes 

/ 

Genetics Content Integrated into 
Curriculum or Inclusion of a 
Genetics Course 

Adoption 

Rejection 

Figure 3. The innovation-decision process and influencing factors. 

From Diffusion of Innovations, (5th ed.), by E. M. Rogers, p. 170. Copyright 2003 by the Free Press, a 

Division of Simon & Schuster Adult Publishing Group. Adapted with permission of the publisher. 

Rogers' theory posits that the innovators and early adopters within an institution 

are more likely to affect the adoption of an innovation in the persuasion phase. 

Persuasion occurs when the potential adopter begins to form an opinion about the 

innovation. Faculty who have attended genetics institutes, report less perceived barriers 

to the diffusion of genetics into the curriculum, and are more innovative will be more 
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likely to persuade others to make a decision to include genetics material in the 

curriculum. 

The third stage, decision, occurs when members of an institution engage in 

activities which lead to the adoption or rejection of the innovation (Rogers, 2003). Rogers 

lists several characteristics an innovation should have for it to be more readily adopted. 

The innovation should have an obvious relative advantage that, should it be adopted, will 

improve upon ideas that came before it. The innovation should be compatible with the 

institution's values and belief system and not seen as intrusive. The complexity of the 

innovation should be relatively low, as the more difficult it is to understand or use the 

innovation, the less likely it is to be adopted. The innovation should have trialability, in 

that if potential adopters are able to test it before fonnal adoption, it will be received 

more positively. Finally, if potential adopters are able to observe the innovation's 

usefulness prior to fonnal adoption, the more likely it is to be adopted at a rapid rate. If 

the innovation lacks all or even one of these characteristics, there is an increased chance 

of the innovation being rejected by the institution. 

Once the decision to adopt has been made, the level of commitment to the 

innovation would detennine the rate of movement out of the decision stage and into the 

fourth stage, implementation. A school which reported genetics was a "thread" or central 

theme throughout the curriculum or included a required genetics course would be in the 

implementation stage. Positive student outcomes, such as increased perceived knowledge 

and competence in genetic competencies, would confirm that the innovation is diffused 

and the decision to adopt the innovation was consequential. 
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The rate at which an innovation is adopted through the innovation-decision 

process obviously varies, but it typically follows a predictable pattern. As innovators and 

early adopters persuade and the implementation becomes more accepted, a "critical 

mass" of adopters is reached, at which point the innovation's diffusion becomes self

sustaining and more rapid (Rogers, 2003). This pattern of acceptance typically follows an 

s-shaped curve, where the critical mass of those adopting the innovation is reached, 

typically 10 to 20 percent (the bottom of the s), followed by a sharp incline (slope of the 

s), and an eventual leveling out as all individuals eventually adopt the innovation (top of 

the s). Figure 4 illustrates the concept of critical mass. 
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Figure 4. The rate of adoption curve showing critical mass. 

Critical Mass 

From Diffusion of Innovations, (5 th ed.), by E. M. Rogers, p. 344. Copyright 2003 by the Free Press, a 

Division of Simon & Schuster Adult Publishing Group. Adapted with permission of the publisher. 
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Review of Literature 

Several studies show significant gaps in nurses' genetic knowledge, as well as 

their comfort level in assessing and planning care related to a patient's family history risk 

(Bankhead, 2001; Barr & McConkey, 2007; Bottorff et al., 2004; Lyons, 2003; 

Maradiegue et al., 2005). Much of this gap is attributable to the lack of diffusion of 

genetic information in nursing education. Maradiegue et al. (2005) found that 95% of 46 

advanced practice nursing students reported no prior training on several genetic 

conditions during their undergraduate education. Additionally, faculty for these advanced 

practice students were unprepared to deal with genetics issues in practice, let alone teach 

the content. A study conducted in 49 northeastern United States nursing schools showed a 

complete lack of genetics content in all nursing curricula (Speziale, 2002). 

Several barriers to the diffusion of genetics content into the curriculum have been 

consistently identified. These include (a) a lack of consensus among nursing faculty 

regarding the importance of genetics in nursing practice, (b) insufficient faculty 

knowledge regarding genetics content, and (c) the belief that the curriculum is already too 

dense to add more content (Anderson, 1996; Jenkins, 2000; Prows et al., 2005). 

Initiatives to address these barriers have been introduced in recent years, with some 

success. The National Coalition for Health Professional Education in Genetics 

(NCHPEG), an interdisciplinary initiative founded by the American Medical Association, 

the American Nurses Association (ANA), and the National Human Genome Research 

Institute, and assisted by more than 130 health professional organizations, including the 

American Association of Colleges of Nursing (AACN), developed the Core 
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Competencies in Genetics Essential for All Health-Care Professionals in 2000 

(NCHPEG, 2000). Since its inception, NCHPEG has distributed more than 10,000 copies 

of the core competencies in both English and Spanish (Mclnemey, 2008). 

Taking the competencies from NCHPEG and refining them for the application to 

registered nursing (RN) practice, Jenkins et al. (2005) published the Essential Nursing 

Competencies and Curricula Guidelines for Genetics and Genomics. While the 

guidelines and competencies raised awareness about the importance of genetics, Jenkins 

and Calzone (2007) reported the number and complexity of the competencies could be 

impeding progress for the diffusion of genetics into practice and education. Genetics 

nursing leaders in the United States worked to synthesize the number of RN 

competencies into a less intimidating, more succinct listing (Jenkins & Calzone, 2007). 

The group implemented a five year strategic plan with goals for implementing the 

Essential Competencies, starting with publishing the competencies in specialty journals 

(Calzone et al., 2007; Lewis et al., 2006) and disseminating genetic information to 

practicing nurses, academics institutions, and regulatory agencies. 

Even with defined essential competencies, nurses and nurse educators alike still 

report a discomfort with teaching unfamiliar content. This issue has been addressed by 

federally funded initiatives to educate nurses and nursing faculty. The National Institute 

of Nursing Research (NINR) has hosted the Summer Genetics Institute (SGI), a two

month intensive training workshop designed to provide nurses with training in molecular 

genetics which can be used to further research and practice in genetic health (Prows et al., 

2005), since 2000. The Cincinnati Children's Hospital Medical Center's (CCHMC) 

83 



Genetics Program for Nursing Faculty (GPNF), funded by the National Institutes for 

Health (NIH), delivered a six-week Genetics Summer Institute (GSI) from 1997 to 2003. 

Faculty unable to attend the on-site institute may now take an 18-week Web-Based 

Genetics Institute (WBGI), which has been offered twice per year since 2002. 

The development of minimal competencies and other initiatives have driven many 

schools of nursing to reevaluate the curriculum to include genetics content relevant for 

the future. The literature includes reports of several projects initiated by schools to 

respond to the need. Lea and Lawson (2000) developed a practice-based genetics 

curriculum for nursing faculty to use. Faculty reported the curriculum modules were 

useful, and student reception of the curriculum was positive. All faculty noted the value 

of genetic knowledge to nursing practice. Faculty at the University of Texas at Austin 

reported their success at diffusing genetics content into the curriculum using Rogers' 

Diffusion of Innovation Theory as a framework for the process (Homer et al., 2004). The 

project culminated with the inclusion of a required nursing genetics course within the 

curriculum. Another report outlined a five year effort to integrate genetics into a 

baccalaureate nursing curriculum (Read et al., 2004). A Genetics Interest Group formed 

from interested faculty utilized NCHPEG competencies to help the school's faculty 

understand what students needed to know. A subsequent survey indicated faculty had 

integrated the content more fully into the curriculum. 

While the push to include more genetics content into the curriculum is being 

addressed, the literature cites only one study which evaluates whether these efforts have 

made an impact on the intended population--nursing students. Cragun et al. (2005) 
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conducted a pretest/posttest study with 57 nursing and 18 dietetic students. The pretest 

and posttest measured genetics knowledge, perceived genetics activities in practice, and 

confidence in performing genetic-related services (Cragun et al., 2005, p. 91 ). After the 

pretest, students were asked to complete a web-based tutorial and an hour long lecture on 

the genetics of diabetes. Results indicated knowledge scores increased significantly for 

both groups (p :5 0.00001). Of note is that questions most frequently missed by both 

groups "illustrate a lack of basic and practical genetics knowledge" (Cragun et al., 2005, 

p. 92). Students were also asked to rate 12 genetics services for both the likelihood they 

would carry them out in practice, and their confidence in performing the service. 

Unfortunately, while students rated they might be likely to perform all 12 services, their 

ratings for confidence in performing the services were low (Cragun et al., 2005). 

Methods 

This study used a predictive correlational design. The specific research question 

was: To what degree do nursing school characteristics predict graduating prelicensure 

nursing student's perceived knowledge and competence of genetic family history risk 

while controlling for student characteristics? The nursing school predictors included 

school size, proximity to a large city, faculty's perceived barriers to diffusion of genetics 

into nursing practice, faculty innovativeness, number of faculty who have attended a 

genetics program for nursing faculty, and the inclusion of genetics as a thread or required 

course within the curriculum. Student characteristics included student age, years of 

college education, and prior genetics courses taken. 
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Sample 

The unit of analysis was nursing schools. A power analysis was performed to 

determine the appropriate sample size (effect size=.13, a=.05, power=.80). A moderate 

effect size was used because small to moderate effect size interactions predominate in 

education (Cohen et al., 2003, p. 297). The resulting sample size was determined to be 98 

nursing schools. 

Measurement of Variables 

Perceived knowledge and perceived competence. The dependent variables, 

perceived knowledge and perceived competence, were measured using the investigator

developed Perceived Knowledge and Competence of Family History Risk Assessment 

Questionnaire (PKCGHR; Collins, 2005). This instrument is a five-item questionnaire 

which seeks to determine graduating nursing students' perceived knowledge of family 

history genetic risk, and their perceived competence in determining appropriate 

interventions for patients based on their genetic risk. Three items make up the Perceived 

Knowledge subscale and two items compose the Perceived Competence subscale. The 

instrument was tested for content validity, resulting in a content validity index of 0.92 

after revision and re-examination by experts. 

Reliability estimates showed a Cronbach's alpha of 0.70 for the Perceived 

Knowledge subscale of the PKCGHR during piloting and 0.71 for this study. Cronbach's 

alpha for the Perceived Competence subscale was 0.88 for both the pilot and final study. 

The range of possible scores for the PKCGHR is Oto 37 for Perceived Knowledge and O 
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to 5 for Perceived Competence, with higher scores indicating greater perceived 

knowledge and competence. 

Student control variables. Students reported their age in years, the total number of 

years of college education, and the total number of non-nursing, and non-nursing 

prerequisite college genetics courses taken prior to nursing school on the demographic 

portion of their questionnaire. 

School size and proximity to large city. School size was measured by recording 

the number of undergraduate pre-licensure students (excluding pre-nursing students) 

enrolled in the nursing school during the semester in which the data were collected. This 

information was reported by the Deans. 

The school's proximity to a large city was defined as the number of miles the 

school was located from a city with a population of greater than or equal to 200,000. This 

variable was measured utilizing an internet website which calculates the number of miles 

from one point to another (googlemaps.com). The point-to-point distance was from the 

school's main address to the center of the large city. 

Genetics within the curriculum. Faculty were asked how genetics was presented 

in the curriculum. If genetics content was "threaded" throughout the curriculum or an 

independent genetics course had been instituted, this was coded as "I." If genetics was 

only included in a few courses, faculty reported no genetics content, or did not know how 

genetics was presented in the curriculum, this was coded as "0." 

Perceived barriers to diffusion of genetics in nursing curricula. The nursing 

faculty's perceived barriers were measured on the faculty questionnaire using an 
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investigator-developed instrument entitled Barriers to Adding Genetics into Nursing 

Curriculum (BAGNC; Collins, 2007). This is a nine-item survey which asks nursing 

faculty to rate the degree to which they believe certain factors exist which pose barriers to 

adding genetics content into the undergraduate nursing curriculum. 

The design of the survey is loosely based on the BARRIERS scale, developed by 

Funk et al. (1991), which sought to measure nurses' perceptions of barriers to research 

utilization in practice (Funk et al., 1991, p. 40). Six items from this scale were reworded 

to address the barriers to the diffusion of genetics in practice. Permission to reword the 

instrument was granted by the lead author (Funk). 

The range of possible scores for the BAGNC (Collins, 2007) is nine to 45, with 

increasing scores indicating more perceived barriers. Reliability estimates in a pilot study 

indicated a Cronbach's alpha of .78 and a study-specific alpha of .71. 

Faculty innovativeness. Faculty innovativeness was measured using the 

Individual Innovativeness Scale (IIS; Hurt, Joseph, & Cook, 1977) on the faculty survey. 

This is a 20-item questionnaire which was developed to assess the innovativeness of an 

individual, or how an individual responds to change. The range of possible scores is 20 to 

100, with scores of 68 and above indicating high innovativeness, and scores below 57 

low innovativeness (Hurt et al., 1977). 

The validity and reliability of this instrument has been replicated in many studies 

using different populations which varied in age, socioeconomic status, and profession. 

Hurt et al. (1977) achieved a Cronbach's alpha of .92 during instrument development and 

testing. Additional studies have reported alpha scores between .79 and .82 (Mccroskey, 
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Richmond, Heisel, & Hayhurst, 2004; Northcutt, 1999; Okolica & Stewart, 1996). The 

study-specific reliability estimate for the IIS was .92. 

Number of faculty attending genetics institutes. The operational definition of this 

variable was the sum of faculty in the school who attended the GPNF and those who 

attended the SGI. The Cincinnati Children's Medical Center provided a listing of all 

participants of the GPNF since inception. This listing was cross-referenced with the 

faculty listings of the schools who participated in the study. Because the NINR is unable 

to provide a listing of participants due to governmental privacy policy, the letter to Deans 

or Associate Deans included a request for the number of faculty who had attended the 

NINR SGI from their school. 

Procedure 

After approval was obtained from the investigator's Institutional Review Board, 

the Deans of all AACN-member undergraduate nursing schools with traditional nursing 

programs (N=592) were contacted via email to determine their interest in participating in 

the study. Deans who gave permission to have surveys distributed to faculty and students 

supplied the researcher with a designee from the school who could disseminate a cover 

letter which explained the study and included a website link to the online survey. The 

surveys for faculty and students were launched and maintained on the web survey 

platform Zoomerang™. 

Data were analyzed using SPSS version 14.0. Prior to analysis, the dependent and 

. predictor variables were examined through various SPSS procedures to assess for 

assumptions of multivariate analysis. Cases with any missing values (n=25) were deleted 
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from the sample due to the retention of a large number of cases after deletion (Polit, 

1996; Tabachnick & Fidell, 2007). Violations to statistical assumptions of multiple 

regression were assessed using scatter plots, histograms with normal curve overlays, 

bivariate correlations, and descriptive statistics (Hair, Anderson, Tatham, & Black, 1998; 

Tabachnick & Fidell, 2007). 

The dependent variables Perceived Knowledge and Perceived Competence were 

normally distributed through examination of the histograms. Predictor variables of years 

of college education and distance from a large city were logarithmically transformed to 

increase normality and reduce skewness (Tabachnick & Fidell, 2007). 

No curvilinear relationships were demonstrated in examination of scatter plots of 

the dependent and independent variables. The predictor variable number of college-level 

genetics courses was transformed to a dichotomized variable (1 =have taken college level 

genetics courses; 0=no college level genetics courses) to increase linearity (Tabachnick & 

Fidell, 2007). 

A preliminary run of standard multiple regression was completed to assess for 

other violations to assumptions. Two cases with outliers identified through Mahalanobis 

distance withp < .001 were deleted from the sample {Tabachnick & Fidell, 2007). Plots 

of the Studentized residuals and each predicted dependent variable were assessed for 

variance and independence. Cases formed a band of equal width across all values of the 

predicted variable. No clusters or obvious patterns were observed, indicating 

homoscedasitcity, or equal variance around the regression line (Tabachnick & Fidell, 
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2007). Multicollinearity was not indicated as no bivariate correlations were less than .50 

for all variables and tolerance values were above .685 (Hair et al., 1998; see Table 3). 
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Table 3 

Bivariate Correlation Matrix f]?r Dep_endent and Jndep_endent Variables 
Variable 1 2 3 4 5 6 7 8 9 10 11 

1. Student Perceived Knowledge 1.0 .I6t .03 -.01 .00 -.04 .07 -.04 -.01 -.03 -.13t 

2. Student Perceived Competence 1.0 .01 .03 .I6t .08 -.05 -.11 t -.06 -.03 -.03 

3. Student Age 1.0 .44t .03 -.10* .00 .I2t .02 -.08* -.14t 

4. Years of College Education (Log) 1.0 .16t -.11 t .02 .08 .00 .05 -.05 

5. Genetics Courses Taken by Students 1.0 -.01 -.01 .09* -.13t -.02 .05 

(Dichotomized) 
\0 6. Distance of School from Large City (Log) N 1.0 -.17t -.37t .16t -.28t .02 

School Size 
"\) 

7. 1.0 .20t -.22t .02 .05 

8. Genetics Institutes Attended by Faculty 1.0 -.33t .07 .I4t 

9. Faculty Perceived Barriers 1.0 -.25t -.40t 

10. Faculty Innovativeness 1.0 .06 

11. Genetics Integrated into Curriculum 1.0 

*p < .050; t p < .010 



Hierarchical multiple regression analysis was employed to determine how well 

the independent variables predicted each dependent variable. Student characteristics (log 

of years of college education, student age, and genetics courses taken) were entered as the 

first block to mitigate their effects. The order of the remaining independent variables 

were entered based on Rogers' Innovation-Decision process. School factors (school size 

and log of distance of school from a large city) were entered second, faculty 

characteristics (number of genetics institutes attended, perceived barriers, and individual 

innovativeness) third, and how genetics was included in the curriculum fourth. 

Findings 

Permission to survey the faculty and students was granted by 156 Deans (26%). 

Of the schools which agreed to participate and were sent cover letters, 66% (n=103) of 

the schools' graduating prelicensure students and faculty participated in the study. Five 

hundred eighty students and 356 faculty responded to the survey. Eighteen students and 

fifteen faculty were deleted from the sample due to missing data, resulting in a final 

sample of 562 students and 341 faculty from 103 schools across the United States. Table 

4 lists descriptive statistics of the sample. 
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Table 4 

Summary of Descriptive Statistics 
n % Mean SD 

Student Characteristics 
Age 562 27 8.13 
Gender 

Female 523 93 
Male 39 7 

Ethnicity 
Caucasian (Non-Hispanic White) 517 92 
Hispanic 17 3 
African-American 11 2 
Asian-American 6 1 
Other 11 2 

College genetics courses taken 
1 ormore 152 27 
None 410 73 

Years of college education 562 4.98 1.97 

Perceived knowledge score 562 19.28 4.35 

Perceived competence score 562 3.62 .63 

School Characteristics 
Distance (in miles) from a large city 103 47.08 62.07 
School Size Based on Student Body 103 254 131 

Faculty Characteristics 
Gender 

Female 327 96 
Male 14 4 

Total years teaching 341 12.62 9.59 
Total years teaching at current school 341 7.46 7.75 
Perceived barriers score 341 25.63 3.81 
Individual innovativeness score 341 81.40 6.77 

Genetics purposefully imbedded in curriculum 
Yes 68 66 
No 35 34 
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Scores on the PKCGHR ranged from 7 to 28 for Perceived Knowledge (M=l9.28, 

SD=4.35). Scores on the Perceived Competence subscale ranged from 1.6 to 5.0 (M 

=3.62, SD=.63). Scores on the BAGNC ranged from 13 to 45, (M=25.63, SD=3.81). 

Figure 5 depicts the results of the BAGNC scores for the following three questions: 

Faculty at my school believe courses already have too much content; faculty at my school 

see the value of adding genetics to the curriculum; faculty at my school generally feel 

capable of teaching genetics. Scores on the IIS ranged from 55 to 100, (M=81.4, SD 

=6.77). 
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Figure 5. Results ofBAGNC scores for three selected questions. 
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Table 5 shows the results of the BAGNC. Each item on the BAGNC corresponds 

with one or more of Rogers' (2003) innovation characteristics. If an item was considered 

a barrier, the desired innovation characteristic may not be present, thus making the 

innovation more susceptible to rejection. 
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Table 5 

Results of BAGNC and Innovation Characteristic Addressed in Each Item (n=341) 
BAGNCitem Considered Neutral Not Innovation Characteristic 

a Barrier (%) Considered 
(%) a Barrier 

Faculty at my school: (%) 
are too busy to add 23 22 55 Compatibility/Trialability 
new content to the 
curriculum. 

see the value of adding 13 31 56 Relative 
genetics to the Advantage/Compatibility 
curriculum. 

believe courses already 56 25 20 Compatibility/Trialability 
have too much 
content.* 

think there is a 20 45 35 Relative Advantage 
documented need to 
add more genetics to 
the curriculum. 

believe the benefits of 11 38 51 Relative Advantage 
adding genetics content 
will be useful to 
students. 

generally feel capable 48 33 19 Complexity 
of teaching genetics.* 

are isolated from 34 22 44 Observability 
knowledgeable 
colleagues with whom 
to discuss genetics. 

are aware of genetics 12 17 71 Observability 
in relation to nursing 
practice. 

believe if a genetics 50 30 20 Compatibility 
course were added then 
other valuable courses 
would have to be 
removed.* 
*Majority of faculty consider this statement a barrier 
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The mean number of years of college education was 4.98 (SD=l .97). Most 

students (74%) reported they had not taken college genetics courses. Twenty-four percent 

reported taking one to two courses with the remaining 2% reporting taking three to 15 

courses. The mean years of teaching for faculty at their current institution was 7.45 

(SD=7.75), and the mean total years of teaching was 12.62 (SD=9.59). 

Student Perceived Knowledge 

Results for the hierarchical regression run for student Perceived Knowledge is 

shown in Table 6. A significantly predictive model was not produced with all variables 

entered in the equation (F(9, 550)=1.885, p > .052). It was noted, however, the 

standardized beta coefficient for genetics imbedded in the curriculum significantly 

contributed to the equation (/3~ -.14, t = -3.101,p < .010) and the beta weight increased 

from the bivariate correlation (r= -.13,p< .010) between Perceived Knowledge and 

genetics imbedded into the curriculum when it was entered in the last step. This indicated 

another variable acted as a suppressor variable to enhance the effect of genetics imbedded 

in the curriculum on the dependent variable (Cohen, et al., 2003; Tabachnick & Fidell, 

2007). This suppressor variable was perceived barriers, as it's beta weight (fl= -.08, 

p=.13) also increased from the bivariate correlation (r= -.01, p=.85) with Perceived 

Knowledge. Another interesting finding was the negative relationship between genetics 

in the curriculum and the dependent variable, indicating the more genetics in the 

curriculum, the less perceived knowledge of the student (see Table 3). 

97 



Table 6 

Results of Hierarchical Regression for Student Perceived Knowledge (n=560) 
Student Perceived Knowledge 

Step Predictor Beta R2 Change 

Student Characteristics 
Student age 
Student college education (log) 
Number of genetics courses 

School Characteristics 
School size 
Distance from a large city (log) 

Faculty Characteristics 
Attended genetics institute 
Perceived barriers 
Individual Innovativeness 

Genetics in Curriculum 

Cumulative R2 

*p < .05; **p < .010 

Student Perceived Competence 

.03 
-.03 
.01 

.06 
-.05 

-.07 
-.08 
-.05 

-.14** 

.002 

.005 

.006 

.017** 

.030 

Hierarchical regression for Perceived Competence (see Table 7) did produce a 

significantly predictive model with all variables entered into the equation (F(9, 

550)=3.71 l,p < .001), however the change in F was not significant in the last step. The 

independent variables explained 5.7% of the variance in the dependent variable with this 

model. Another unexpected negative relationship was noted in that schools with more 

faculty who attended genetics institutes had students who had less perceived competence 

scores (see Table 3). 

98 



Table 7 

Results of Hierarchical Regression for Student Perceived Competence (n=560) 

Step Predictor 

Student Characteristics 
Student age 
Student college education (log) 
Number of genetics courses 

School Characteristics 
School size 
Distance from a large city (log) 

Faculty Characteristics 
Attended genetics institute 
Perceived barriers 
Individual Innovativeness 

Genetics in Curriculum 

Cumulative R 2 

*p < .05; **p < .01 O; ***p < .001 

Student Perceived Comretence 
Beta R Change 

.01 

.02 
.16*** 

-.04 
.04 

-.14** 
-.13** 

-.03 
-.06 

Limitations 

.027** 

.008 

.019* 

.003 

.057*** 

One limitation to this study was faculty self-reported the level of integration of 

genetics content in this study. Each school's curriculum was not assessed in this study for 

cross-referencing faculty reports, so it is not known at what level faculty believed their 

curriculum had been "threaded" with genetics content. Extensive examination of 

curricula would need to be completed to determine if content was integrated to the 

recommended extent. 
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Another limitation was the use of new instruments to measure the dependent 

variables and one of the independent variables. The PKCGHR and BAGNC were piloted 

once prior to this study, with acceptable reliability estimates for new instruments (Polit, 

1996). However, because the instruments have not been used extensively, the results 

should not be generalized to other populations. 

Finally, the selection of participants were self-selected at all levels (school, 

faculty, students), with the Deans acting as gatekeepers. The method of selection was an 

additional limitation as it implied a high potential for selection bias, as the sample was 

not random. 

Discussion 

The purpose of this study was to determine the degree to which certain nursing 

school characteristics predicted graduating prelicensure nursing student perceived 

knowledge and competence of genetic family history risk assessment when controlling 

for student characteristics. No combination of the independent variables in this study 

predicted student knowledge or competence to the degree expected. The low 

predictability of the chosen variables indicates there are other unknown factors within 

schools which contribute to student perceived knowledge and competence of genetic 

family history risk assessment. Another explanation for the low predictability could be 

derived from Rogers' innovation diffusion theory. The characteristics of an innovation-

relative advantage, compatibility, complexity, trialability and observability--must be 

considered for effective adoption. The BAGNC results and the innovation characteristics 

which relate to each item on the questionnaire indicate there are three characteristics 
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which should be the focus of implementation efforts to enhance diffusion of genetics: 

compatibility, trialability, and complexity. Faculty in this study believe genetics has a 

relative advantage, and that they have accessibility to information and experts to observe 

the innovation's impact. However, faculty do not believe they have the requisite 

knowledge to effectively teach the content. Further, the innovation is seen as very 

complex and intrusive to an already overloaded curriculum. These findings are similar to 

previous studies which reported faculty lack the knowledge to teach the content, and 

believe their curricula are already too saturated to add more (Edwards et al., 2006; Friedel 

& Treagust, 2005, Lashley, 1999). 

The consensus panel which developed the Essential Competencies (Jenkins et al., 

2005) set out to simplify them in 2006 in order to make the content more manageable and 

less intimidating to faculty and practicing nurses (Jenkins & Calzone, 2007). Other 

efforts by the consensus panel include providing resources, such as webcasts, multimedia 

resources, and educational modules to faculty and nurses in practice which aid in the 

integration of genetic information. These efforts enhance the innovation's trialability and 

compatibility, and could help faculty to better understand how genetics is pervasive to all 

health care topics, not merelysomething else to pack into the curriculum. The consensus 

panel has implemented a five year strategic plan with goals for diffusing the Essential 

Competencies by 2011. Because the objectives of the five year plan will not be evaluated 

until 2011, there is a high possibility the innovation has not yet reached a critical mass 

within nursing schools to allow for significant predictability of the variables studied. 

Results from this study indicated schools which were larger and closer to a large city had 
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more faculty who had attended genetics institutes. An assumption based on Rogers' 

(2003) theory would be that these schools would be the innovators and early adopters, 

eventually reaching the ten to 20 percent needed to achieve a critical mass before 2011. 

Results of the BAGNC also revealed faculty still believe the curriculum is too 

dense to add genetics content, and there are not enough knowledgeable faculty to teach 

the content, as previously reported in several studies (Anderson, 1996; Jenkins, 2000; 

Prows et al., 2005). One difference, however, is faculty in this study saw the value of 

genetics to nursing practice, which indicates this is less of a barrier than reported in the 

previous listed studies, but corroborates findings in a study by Edwards et al. (2006). 

Sixty six percent of the faculty reported their schools had either integrated 

genetics or had added required genetics courses into their curricula. However, there was a 

negative relationship between genetics in the curriculum and Perceived Knowledge, 

which indicated the more genetics in the curriculum, the less perceived knowledge the 

students exhibited. This negative relationship was enhanced further by perceived barriers, 

which acted as a suppressor variable. This result was unexpected, but might be explained 

by the degree of genetics integration being self-reported by faculty, as addressed in the 

limitations section. If faculty over reported the amount of genetics integrated into the 

curriculum, this could have inflated the genetics in the curriculum variable results. 

Additionally, the PKCGHR was developed based on the Essential Competencies (Jenkins 

et al., 2005). The negative relationship between genetics in the curriculum and Perceived 

Knowledge results could indicate that while faculty may believe genetics content is 

"threaded," the recommended content based on the competencies may not be what is 
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included, thus causing lower student Perceived Knowledge scores. There are no studies in 

the literature which critically evaluate or compare curricular content. This type of study is 

needed for the accurate assessment of the depth of inclusion of genetics content. 

The negative relationship between the faculty who have attended genetics 

institutes and student perceived competence was also unexpected. An explanation for the 

negative correlation could be that schools with more faculty who have attended genetics 

institutes may have diffused genetics information into the curriculum to the point where 

students are overwhelmed with the volume of information and feel incompetent because 

they recognize they do not know as much as they should in order to practice in the 

genomic era. The significant positive correlation between faculty attendance at genetics 

institutes and genetics included within the curriculum adds support to this explanation. 

Rogers' innovation-decision process was a beneficial model for this study, as it 

assisted the researcher in determining the variables to study. While the variables chosen 

may not have been extremely predictive of student outcomes, the model supports their 

inclusion as they may be predictive once critical mass is reached. The model also helped 

to explain the unexpected relationships and findings within this study. 

Conclusions and Implications for Nursing Education 

Several conclusions can be reached based on the results of this study. First, results 

of this study indicated faculty believe genetics is important for nursing practice, but they 

are not prepared to teach the content, nor can their curricula handle extra content. The 

work the consensus panel is doing to assist faculty in learning and teaching the content 

will help to alleviate faculty concerns. The five year strategic plan covering 2006 through 
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2011 began with publishing the competencies in specialty journals (Calzone et al., 2007; 

Lewis et al., 2006) and disseminating genetic information to practicing nurses, academics 

institutions, and regulatory agencies. Utilizing all the tools the consensus panel provides 

for educating faculty and developing modules for content throughout the curriculum is 

highly recommended as a step toward integrating genetics into the curriculum. Faculty 

participation in the WBGI offered by the CCMC is another option for gaining the 

necessary tools to teach genetics content. The WBGI is offered twice per year-. The cost 

of $1200 per participant may be prohibitive for some schools, however. There are also 

many free resources available on the World Wide Web for faculty to use, both for their 

continuing education, and incorporation into courses for their students. The tools 

available could also assist the persuasive faculty within schools in choosing strategies 

which are individualized to their institution for more effective content integration. For 

example, if a school's faculty perceive their curriculum is too dense to add genetics 

content, the strategy for successful diffusion would need to be targeted at education 

linked to genetics being a part of all health related matters. This strategy would promote 

understanding that genetics does not add to, but enhances the understanding of content 

already a part of the curriculum. 

Schools with nursing faculty who perceived more barriers correlated with having 

less genetics in the curriculum. Based on Rogers' (2003) theory, and the BAGNC scores 

from this study, the characteristics of the innovation most likely to cause barriers to 

diffusion included compatibility, trialability, and complexity (Table 3). Genetics 

education for faculty in schools needing more content integration into the curriculum 
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should be targeted at addressing these characteristics. Compatibility refers to how the 

innovation is perceived as congruent with the values of the organization, while 

complexity is the degree to which the innovation is perceived as difficult to use (Rogers, 

2003). One strategy to improve compatibility and decrease the perceived complexity of 

the content is to offer faculty education on the assessment and analysis of family history 

in pedigree format, as well as assessment of physical features which could indicate 

genetic syndromes. Focusing on assessment topics highlight genetics' direct implications 

on nursing practice, thereby enhancing its compatibility and simplifying what is thought 

to be a very complex topic. Trialability refers to the opportunity to "try out" the 

innovation before adoption (Rogers). This education, coupled with informing faculty of 

all the resources available to them for content integration, could improve the trialability 

as faculty will feel more capable to teach the content, thus more inclined to experiment 

with incorporating it into their courses. 

Students reporting they had taken genetics courses prior to attending nursing 

school had higher perceived competence scores than those who had no prior genetics 

courses. This relationship suggests students who are exposed to genetics content when 

concentrated in specific courses gain an increased sense of competence in assessing 

family history risk. There were not enough participating schools with completely separate 

genetics courses (n=2) in the nursing curriculum rather than "threaded" content to 

determine if the inclusion of a genetics-specific course within the nursing curriculum 

increased knowledge or competence, and would be an area for future research. 
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Larger schools closer to metropolitan areas have more innovative faculty with 

fewer perceived barriers. These schools are positioned to accept the integration of 

genetics more fully into the curricula, and probably more likely to be the schools 

responsible for reaching the critical mass needed for diffusion of genetics across all 

schools of nursing. These schools need to be the role models and advocates for smaller 

and more rural schools as they begin to incorporate genetics more fully into the 

curriculum. 

Genetics is being integrated more fully in those schools with faculty who have 

attended genetics institutes. Unfortunately, this had no effect on knowledge and a 

negative effect on competence. One possible explanation is that students may feel 

overwhelmed with the content as it is integrated. While faculty in these schools have 

gained the knowledge and probably enthusiasm over the integration of the content, they 

may not have yet learned how to transmit their knowledge to students in a meaningful 

way. This study did not differentiate between the institutes attended by faculty. One 

might speculate that because the GPNF is an institute specifically designed for nursing 

faculty, those schools which had faculty attend the GPNF may be more successful at 

integrating the content than those who attended the NINR SGI, which is much more 

technical in nature. A recommendation for further research would be to determine if there 

is a difference in knowledge and competence of the students depending upon faculty 

attendance at specific institutes. 

From the study results, one can conclude that integrating genetics into the 

curriculum does not mean students have the knowledge or competence recommended to 
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enter nursing practice in the genomic age. The AACN Essentials of Baccalaureate 

Nursing Education for Professional Nursing Practice (1998) states, "Recent and evolving 

trends in health care require particular emphasis on learning related to ... genetics ... " (p. 

7). This document outlines the expected competencies of baccalaureate graduates. The 

new Essentials (2008) document, currently in draft form, includes the genetics 

competencies previously published in the Essential Nursing Competencies and Curricula 

Guidelines for Genetics and Genomics (Jenkins & Calzone, 2007). The publication of the 

competencies into the new Essentials (2008) document will become the required 

competencies for accreditation through the Commission on Collegiate Nursing Education 

(CCNE), the accrediting body of the AACN. Nursing school administrators and faculty 

should take advantage of the consensus panel's (Jenkins & Calzone, 2007) push to 

educate faculty and assist with the integration of the required content into nursing 

curricula before these accreditation requirements are imposed. 

Recommendations for Future Research 

A replication of this study is recommended after 2011, when the consensus 

panel's strategic plan for the integration of genetics content into nursing practice and 

education is completed (Jenkins & Calzone, 2007). Data collection for this replicated 

study should include a more thorough investigation of participating schools' integration 

of genetics in the curricula, rather than relying on faculty report only. Investigation of the 

curricula should include examination of curriculum and course content maps, specifically 

to determine the degree to which genetics content is (a) present and (b) addresses the 

content recommended in the Essentials. 
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Additional exploration of faculty barriers to genetics integration is also 

recommended. This information could assistthe persuasive faculty within schools in 

choosing strategies which are individualized to their institution for more effective content 

integration. For example, if a school's faculty perceive their curriculum is too dense to 

add genetics content, the strategy for successful diffusion would need to be targeted at 

education linked to genetics being a part of all health related matters. This strategy would 

promote understanding that genetics does not add to, but enhances the understanding of 

content already a part of the curriculum. 

As genetics is diffused into curricula, other recommendations for study would 

include evaluations of programs which are implemented. The dissemination of successful 

interventions and programs is essential for the continued diffusion of the content across 

all nursing schools. 

The results of this study indicate there is still a gap between the science of 

genetics and its impact on health and nursing practice. As the public becomes more aware 

of how their family history could affect them and their family members, health care 

providers will be obligated to give their patients the most current information about their 

risk, including interventions for decreasing or even treating that risk for prevention of 

disease. Nurse educators have the responsibility to teach contemporary, evidence-based 

content to students, and genetics content clearly falls within this realm. 

108 



CHAPTER VI 

SUMMARY OF RESULTS 

This chapter reviews the research question, the methodology, and findings of this 

study. A summary of the articles which were submitted for publication as a requirement 

for this dissertation is presented. Additionally, a discussion of the study findings, 

conclusions based on these findings, and how they pertain to nursing education is 

presented. Recommendations for further research are also included. 

Research Question 

The specific research question explored in this study was: To what degree do 

nursing school characteristics predict graduating prelicensure students' perceived 

knowledge and competence of genetic family history risk assessment? Nursing school 

characteristics included school size, proximity to a large city, faculty's perceived barriers 

to diffusion of genetics into nursing practice, faculty innovativeness, faculty who have 

attended a genetics program for nursing faculty, and the degree of inclusion of genetics in 

the curriculum. Student characteristics included the student's age, years of college 

education, and prior genetics courses taken. 

Rogers' (2003) Diffusion of Innovation theory served as the framework for this 

study, with specific focus on the innovation-decision process within the theory. The 

innovation-decision process is a framework for understanding the progression of phases 

through which an individual or organization passes in the decision to adopt or reject an 
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innovation. Rogers defines the innovation-decision process as an "information-seeking 

and information-processing activity in which an individual is motivated to reduce 

uncertainty about the advantages and disadvantages of an innovation" (Rogers, 2003, p. 

172). 

Review of the Methodology 

This study used a predictive correlational design comprised of a final sample of 

560 graduating undergraduate prelicensure students and 341 faculty from 103 AACN 

member schools from across the United States. Permission to contact the Deans was 

obtained from the Texas Woman's University and Texas Tech University Health 

Sciences Center Institutional Review Boards. The process for data collection began with 

an initial email to AACN member Deans, who gave permission to have online surveys 

distributed to students and faculty via email from a designated employee from their 

institution. 

To answer the research question, students completed the Perceived Knowledge 

and Competence of Family History Risk Assessment Questionnaire (PKCGHR) and 

demographic questionnaire; faculty completed the Barriers to Adding Genetics to the 

Nursing Curriculum survey (BAGNC) and Individual Innovation Survey (IIS) and 

reported the degree of genetics within the curriculum. The Deans provided the number of 

faculty who had attended the NINR SGI at their school as well as the number of 

undergraduate students. The investigator determined the school's distance from a large 

city through an internet distance calculator. Faculty attendance at the Genetics Program 
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for Nursing Faculty (GPNF) was determined using information supplied by Cincinnati 

Children's Medical Center (CCMC) and cross-referencing with school websites. 

After examining the data to assure the assumptions of multiple regression had 

been met, hierarchical multiple regression was utilized for each dependent variable 

(perceived knowledge and perceived competence) to determine how well the independent 

variables predicted each dependent variable. To adjust for linearity, two variables, years 

of college education and distance of school from a large city were logarithmically 

transformed. Student characteristics (log of years of college education, student age, and 

genetics courses taken) were entered as a block first to mitigate their effects. The 

remaining independent variables were entered in order based on Rogers' Innovation

Decision process. School factors (school size and log of distance of school from a large 

city) were entered second, faculty characteristics (number of genetics institutes attended, 

perceived barriers, and individual innovativeness) third, and how genetics was included 

in the curriculum fourth. 

Summary of the Findings 

Descriptive statistics revealed the majority of students in the sample were white 

(92%) and female (93%). The mean age of the student group was 27 years (SD=S.13), 

and the mean number of years in college was 4.98 (SD=l.97). The faculty group was 

96% female and had a mean of 12.62 years (SD=9.59) of teaching experience. 
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Perceived Knowledge 

Hierarchical multiple regression analysis for student Perceived Knowledge revealed 

3 % of the variance was explained by all nine variables. The findings include the 

following: 

1. The student characteristics accounted for .002% of the variance. 

2. The school characteristics accounted for .005% of the variance. 

3. The faculty characteristics accounted for .006% of the variance. 

4. The degree of genetics included in the curriculum accounted for 1. 7% of the 

variance. 

5. The variable faculty barriers was found to be a suppressor variable for the effect 

of genetics included in the curriculum on Perceived Knowledge. 

6. A significant negative correlation was present between genetics in the curriculum 

and the dependent variable (r= -.126,p < .010), indicating the more genetics in 

the curriculum, the less perceived knowledge of the student. 

Suppressor variables are defined as "variables which increase the predictive 

validity of another variable by its inclusion in the regression equation" (Conger, 1974, p. 

37). Suppressor variables usually have a zero or close to zero correlation with the 

dependent variable, and are correlated with another predictor variable (x1). Including the 

suppressor (x2) in the regression equation "suppresses" the irrelevant variance between it 

and xi, thus enhancing the relationship between x1 and the dependent variable (Cohen et 

al., 2003). In this study, faculty perceived barriers served as the suppressor variable for 

genetics in the curriculum. Perceived barriers had a near zero correlation with the 
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dependent variable (r= -.0l,p=.85), and a significant correlation with genetics in the 

curriculum (r= -A0,p < .010). When perceived barriers was included in the regression 

equation, the beta weight for genetics in the curriculum increased to -.14 (p < .010), 

greater than the original bivariate correlation with perceived knowledge (r= -.13,p < 

.010). Barriers enhanced the relationship between genetics in the curriculum and 

perceived knowledge by suppressing the irrelevant variance (or shared variance) that 

genetics in the curriculum had with it. Additionally, the beta weight for barriers (j3= -.08; 

p=.13) also increased from the bivariate correlation (r= -.0l,p=.85), though neither were 

statistically significant. This indicates the suppressor variable was reciprocal, as both x1 

and x2 had an increase in beta weights but the relationship remained negative throughout 

regression (Conger, 1974). 

Perceived Competence 

Hierarchical multiple regression analysis for student perceived competence 

revealed 5.7% of the variance was explained by all nine variables. The findings include 

the following: 

1. The student characteristics accounted for .027% of the variance. 

2. The school characteristics accounted for .008% of the variance. 

3. The faculty characteristics accounted for .019% of the variance. 

4. The degree of genetics included in the curriculum accounted for .003% of the 

vanance. 

5. A negative correlation existed between faculty who attended genetics institutes 

and student perceived competence scores (r= -.112, p < .010). 
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Barriers to Teaching Genetics 

Results of the BAGNC indicated faculty believe that while genetics content is 

important, the following are barriers to including genetics into the curriculum: 

1. Faculty believe courses already have too much content. 

2. Faculty do not feel capable of teaching genetics. 

3. Faculty believe that if genetics were added to the curriculum then other valuable 

courses would have to be removed. 

An independent-samples t-test was conducted to compare the Perceived 

Knowledge scores for students who had taken previous college level genetics courses and 

those who had not. There was no significant difference in scores for those who had taken 

genetics courses (M=19.28, SD=4.32) and those who had not [M=l9.27, SD=4.37; 

t(558)=.009, p=.99]. 

An independent-samples t-test was conducted to compare the Perceived 

Competence scores for students who had taken previous college level genetics courses 

and those who had not. There was a significant difference in scores for those who had 

taken genetics courses (M=3.79, SD=.53) and those who had not [M=3.56, SD=.65; 

t(558)=4.32, p < .001]. This indicates students with previous college level genetics 

courses scored significantly higher on Perceived Competence than those who had not 

taken a genetics course prior to nursing school. 

Limitations 

One limitation to this study was faculty self-reported the level of integration of 

genetics content in this study. Each singular school's curriculum was not assessed in this 
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study for cross-referencing faculty reports, so it is not known at what level faculty 

believed their curriculum had been "threaded" with genetics content. Within this study, it 

was not feasible to conduct the extensive examination of curricula needed to determine 

the degree to which genetic content was integrated. 

Another limitation was the use of new instruments to measure the dependent 

variables and one of the independent variables. The PKCGHR and BAGNC were piloted 

once prior to this study, with acceptable reliability estimates for new instruments (Polit, 

1996). However, because the instruments have not been used extensively, the results 

should not be generalized to other populations. 

Finally, the selection of participants were self-selected at all levels (school, 

faculty, students), with the Deans acting as gatekeepers. The method of selection was an 

additional limitation as it implied a high potential for selection bias, as the sample was 

not random. 

Discussion of the Findings 

No combination of the independent variables in this study predicted student 

knowledge or competence to the degree expected. The low predictability of the chosen 

variables indicates there are other unknown factors within schools which contribute to 

student outcomes on a test measuring perceived knowledge and competence in genetic 

family history risk assessment. Another explanation for the low predictability could be 

derived from Rogers' innovation diffusion theory. The characteristics of an innovation-

relative advantage, compatibility, complexity, trialability and observability--must be 

considered for effective adoption. The BAGNC results and the innovation characteristics 
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which relate to each item on the questionnaire indicate there are three characteristics 

which should be the focus of implementation efforts to enhance diffusion of genetics: 

compatibility, trialability, and complexity. Faculty in this study believe genetics has a 

relative advantage, and that they have accessibility to information and experts to observe 

the innovation's impact. However, faculty do not believe they have the requisite 

knowledge to effectively teach the content. Further, the innovation is seen as very 

complex and intrusive to an already overloaded curriculum. These findings are similar to 

previous studies which reported faculty lack the knowledge to teach the content, and 

believe their curricula are already too saturated to add more (Edwards et al., 2006; Friedel 

& Treagust, 2005, Lashley, 1999). 

The consensus panel which developed the Essential Competencies (Jenkins, et al., 

2005) set out to simplify them in 2006 in order to make the content more manageable and 

less intimidating to faculty and practicing nurses (Jenkins & Calzone, 2007). Other 

efforts by the consensus panel include providing resources, such as webcasts, multimedia 

resources, and educational modules to faculty and nurses in practice which aid in the 

integration of genetic information. These efforts enhance the innovation's trialability and 

compatibility, and could help faculty to better understand how genetics is pervasive to all 

health care topics, not merely something else to pack into the curriculum. The consensus 

panel has implemented a five year strategic plan with goals for diffusing the Essential 

Competencies by 2011. Because the objectives of the five year plan will not be evaluated 

until 2011, there is a high possibility the innovation has not yet reached a critical mass 

within nursing schools to allow for significant predictability of the variables studied. 
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Results from this study indicated schools which were larger and closer to a large city had 

more faculty who had attended genetics institutes. An assumption based on Rogers' 

(2003) theory would be that these schools would be the innovators and early adopters, 

eventually reaching the ten to 20 percent needed to achieve a critical mass before 2011. 

Further research into the integration of genetics into the curriculum is needed, especially 

after the consensus panel's five year plan has been implemented. Evaluation procedures 

should include curriculum assessment, assessment of faculty barriers, and student 

knowledge. 

Results of the BAGNC also revealed faculty still believe the curriculum is too 

dense to add genetics content, and there are not enough knowledgeable faculty to teach 

the content, as previously reported in several studies (Anderson, 1996; Jenkins, 2000; 

Prows et al., 2005). One difference, however, is faculty in this study saw the value of 

genetics to nursing practice, which indicates this is less of a barrier than reported in the 

previous listed studies, but corroborates findings in a study by Edwards et al., 2006). 

Sixty six percent of the faculty reported their schools had either integrated 

genetics or had added required genetics courses into their curricula. However, there was a 

negative relationship between genetics in the curriculum and Perceived Knowledge, 

which indicated the more genetics in the curriculum, the less perceived knowledge the 

students exhibited. This negative relationship was enhanced further by perceived barriers, 

which acted as a suppressor variable. This result was unexpected, but might be explained 

by the degree of genetics integration being self-reported by faculty, as addressed in the 

limitations section. If faculty over reported the amount of genetics integrated into the 
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curriculum, this could have inflated the genetics in the curriculum variable results. 

Additionally, the PKCGHR was developed based on the EssentialNursing Competencies 

and Curricula Guidelines for Genetics and Geno mies (Jenkins, et al, 2005). The negative 

relationship between genetics in the curriculum and Perceived Knowledge results could 

indicate that while faculty may believe genetics content is "threaded," the recommended 

content based on the competencies may not be what is included, thus causing lower 

student Perceived Knowledge scores. There are no studies in the literature which 

critically evaluate or compare curricular content. This type of study is needed for the 

accurate assessment of the depth of inclusion of genetics content. 

The negative relationship between the faculty who have attended genetics 

institutes and student perceived competence was also unexpected. An explanation for the 

negative correlation could be that schools with more faculty who have attended genetics 

institutes may have diffused genetics information into the curriculum to the point where 

students are overwhelmed with the volume of information and feel incompetent because 

they recognize they do not know as much as they should in order to practice in the 

genomic era. The significant positive correlation between faculty attendance at genetics 

institutes and genetics included within the curriculum adds support to this explanation. 

Manuscript Submission 

Chapters 4 and 5 of this dissertation includes two manuscripts which were 

submitted for publication. Summaries of the articles are described in this section. 
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Manuscript One 

The first manuscript submitted for publication reviewed online survey techniques. 

This subject was formulated during the data collection phase ofthis study, during which 

time the investigator was asked many questions from faculty at participating schools 

regarding the use of online surveys, and how to effectively administer them for data 

collection. 

This manuscript was submitted to the Journal of Professional Nursing (JPN), the 

official peer-reviewed journal of the AACN. The purpose of JPN is to inform its readers 

of legislative and policy changes related to baccalaureate and graduate nursing practice, 

education, and research. JPN accepts articles "concerned with the practice, research, and 

policy roles of nurses with baccalaureate and graduate degrees, and the educational and 

management concerns of the universities in which they are educated and the settings in 

which they practice" (AACN, 2004). The rationale for choosing to submit the first 

manuscript to this journal was to disseminate information about a data collection 

technique which could be very effective in nursing education research. Nursing ed.ucation 

research can drive policy changes within schools, and techniques for capitalizing on 

efficient means for conducting education research is important information. JPN accepts 

articles in the format of the Publication Manual of the American Psychological 

Association. 

Manuscript Two 

The aim of the second manuscript was to report the results and analysis of this 

dissertation study. The results of this study will inform nursing school administrators and 
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nursing faculty of the continued lack of genetic knowledge which exists in academia and 

the barriers to incorporating genetics in the curriculum. Recommendations for nursing 

research, practice, and education are included in this manuscript. 

This manuscript was submitted to the International Journal of Nursing Education 

Scholarship (IJNES). The purpose of IJNES is "to enhance and advance nursing 

education globally, and to provide a forum for the dissemination of international 

perspectives and scholarship in nursing education" (Berkeley Electronic Press, 1999-

2008). IJNEA accepts manuscripts which describe important aspects of nursing education 

which can have a global impact. The rationale for choosing to submit the second 

manuscript to this journal was to disseminate the findings of this study to an international 

readership. Schools of nursing in all countries should be concerned with genetics 

diffusion into the curriculum. IJNES accepts articles in the format of the Publication 

Manual of the American Psychological Association. 

Conclusions and Implications for Nursing Education 

Several conclusions can be reached based on the results of this study. Conclusions 

with implications to nursing education are discussed. 

1. Results of this study indicated faculty believe genetics is important for nursing 

practice, but they are not prepared to teach the content, nor can their curricula 

handle extra content. The work the consensus panel is doing to assist faculty in 

learning and teaching the content will help to alleviate faculty concerns. The five 

year strategic plan covering 2006 through 2011 began with publishing the 

competencies in specialty journals (Calzone et al., 2007; Lewis et al., 2006) and 
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disseminating genetic information to practicing nurses, academics institutions, 

and regulatory agencies. Utilizing all the tools the consensus panel provides for 

educating faculty and developing modules for content throughout the curriculum 

is highly recommended as a step toward integrating genetics into the curriculum. 

Faculty participation in the WBGI offered by the CCMC is another option for 

gaining the necessary tools to teach genetics content. The WBGI is offered twice 

per year. The cost of $1200 per participant may be prohibitive for some schools, 

however. There are also many free resources available on the World Wide Web 

for faculty to use, both for their continuing education, and incorporation into 

courses for their students. The tools available could also assist the persuasive 

faculty within schools in choosing strategies which are individualized to their 

institution for more effective content integration. For example, if a school's 

faculty perceive their curriculum is too dense to add genetics content, the strategy 

for successful diffusion would need to be targeted at education linked to genetics 

being a part of all health related matters. This strategy would promote 

understanding that genetics does not add to, but enhances the understanding of 

content already a part of the curriculum. 

2. Schools with nursing faculty who perceived more barriers correlated with having 

less genetics in the curriculum. Based on Rogers' (2003) theory, and the BAGNC 

scores from this study, the characteristics of the innovation most likely to cause 

barriers to diffusion include compatibility, trialability, and complexity. Genetics 

education for faculty in schools needing more content integration into the 
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curriculum should be targeted at addressing these characteristics. Compatibility 

refers to how the innovation is perceived as congruent with the values of the 

organization, while complexity is the degree to which the innovation is perceived 

as difficult to use (Rogers, 2003). One strategy to improve compatibility and 

decrease the perceived complexity of the content is to offer faculty education on 

the assessment and analysis of family history in pedigree format, as well as 

assessment of physical features which could indicate genetic syndromes. Focusing 

on assessment topics highlight genetics' direct implications on nursing practice, 

thereby enhancing its compatibility and simplifying what is thought to be a very 

complex topic. Trialability refers to the opportunity to "try out" the innovation 

before adoption (Rogers). This education, coupled with informing faculty of all 

the resources available to them for content integration, could improve the 

trialability as faculty will feel more capable to teach the content, thus more 

inclined to experiment with incorporating it into their courses. 

3. Students reporting they had taken genetics courses prior to attending nursing 

school had higher perceived competence scores than those who had no prior 

genetics courses. This relationship suggests students who are exposed to genetics 

content when concentrated in specific courses gain an increased sense of 

competence in assessing family history risk. There were not enough participating 

schools with completely separate genetics courses (n=2) in the nursing curriculum 

rather than "threaded" content to determine if the inclusion of a genetics-specific 
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course within the nursing curriculum increased knowledge or competence, and 

would be an area for future research. 

4. Larger schools closer to metropolitan areas have more innovative faculty with 

fewer perceived barriers. These schools are positioned to accept the integration of 

genetics more fully into the curricula, and probably more likely to be the schools 

responsible for reaching the critical mass needed for diffusion of genetics across 

all schools of nursing. These schools need to be the role models and advocates for 

smaller and more rural schools as they begin to incorporate genetics more fully 

into the curriculum. 

5. Genetics is being integrated more fully in those schools with faculty who have 

attended genetics institutes. Unfortunately, this had no effect on knowledge and a 

negative effect on competence. One possible explanation is that students may feel 

overwhelmed with the content as it is integrated. While faculty in these schools 

have gained the knowledge and probably enthusiasm over the integration of the 

content, they may not have yet learned how to transmit their knowledge to 

students in a meaningful way. This study did not differentiate between the 

institutes attended by faculty. One might speculate that because the GPNF is an 

institute specifically designed for nursing faculty, those schools which had faculty 

attend the GPNF may be more successful at integrating the content than those 

who attended the NINR SGI, which is much more technical in nature. A 

recommendation for further research would be to determine if there is a difference 
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in knowledge and competence of the students depending upon faculty attendance 

at specific institutes. 

6. From the study results, one can conclude that integrating genetics into the 

curriculum does not mean students have the knowledge or competence 

recommended to enter nursing practice in the genomic age. The AACN Essentials 

of Baccalaureate Nursing Education for Professional Nursing Practice (1998) 

states, "Recent and evolving trends in health care require particular emphasis on 

learning related to ... genetics ... " (p. 7). This document outlines the expected 

competencies of baccalaureate graduates. The new Essentials (2008) document, 

currently in draft form, includes the genetics competencies previously published 

in the AACN Essential Nursing Competencies and Curricula Guidelines for 

Genetics and Genomics (2005). The publication of the competencies into the new 

Essentials (2008) document will become the required competencies for 

accreditation through the Commission on Collegiate Nursing Education (CCNE), 

the accrediting body of the AACN. Nursing school administrators and faculty 

should take advantage of the consensus panel's (Jenkins & Calzone, 2007) push 

to educate faculty and assist with the integration of the required content into 

nursing curricula before these accreditation requirements are imposed. 

Recommendations for Future Research 

A replication of this study is recommended after 2011, when the consensus 

panel's strategic plan for the integration of genetics content into nursing practice and 

education is completed (Jenkins & Calzone, 2007). Data collection for this replicated 
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study should include a more thorough investigation of participating schools' integration 

of genetics in the curricula, rather than relying on faculty report only. Investigation of the 

curricula should include examination of curriculum and course content maps, specifically 

to determine the degree to which genetics content is ( a) present and (b) addresses the 

content recommended in the Essentials. 

Additional exploration of faculty barriers to genetics integration is also 

recommended. This information could assist the persuasive faculty within schools in 

choosing strategies which are individualized to their institution for more effective content 

integration. For example, if a school's faculty perceive their curriculum is too dense to 

add genetics content, the strategy for successful diffusion would need to be targeted at 

education linked to genetics being a part of all health related matters. This strategy would 

promote understanding that genetics does not add to, but enhances the understanding of 

content already a part of the curriculum. 

As genetics is diffused into curricula, other recommendations for study would 

include evaluations of programs which are implemented. The dissemination of successful 

interventions and programs is essential for the continued diffusion of the content across 

all nursing schools. 

Summary 

This dissertation sought to determine the nursing school predictors of graduating 

undergraduate nursing student outcomes on an instrument measuring perceived 

knowledge and perceived competence of genetic family history risk assessment. Nursing 

students and faculty from 103 AACN member schools of nursing across the United States 
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were surveyed to answer the research question. The particular question was: To what 

degree do nursing school characteristics predict graduating prelicensure perceived 

knowledge and competence of genetic family history risk assessment? 

No combination of predictor variables predicted perceived knowledge or 

perceived competence to the degree expected. This could be attributed to a lack of 

diffusion of genetics content across nursing curricula, based on Rogers' Diffusion of 

Innovation theory. As genetics content is diffused, an expected outcome would be that 

faculty report more confidence in teaching the material, and student outcomes show an 

increase in knowledge and competence in the assessment and analysis of genetic family 

history risk. The findings of this study give direction for further research into student 

outcomes and curriculum evaluation after 2011, when the consensus panel (Jenkins & 

Calzone, 2007) will have fully implemented the strategic plan for diffusion of genetics 

content. 

The results of this study indicate there is still a gap between the science of 

genetics and its impact on health and nursing practice. As the public becomes more aware 

of how their family history could affect them and their family members, health care 

providers will be obligated to give their patients the most current information about their 

risk, including interventions for decreasing or even treating that risk for prevention of 

disease. Nurse educators have the responsibility to teach contemporary, evidence-based 

content to students, and genetics content clearly falls within this realm. 
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Dear Dr. AACN Dean: 

Greetings! 

I am a doctoral nursing student at Texas Woman's University College of Nursing, and a 
nursing faculty at Texas Tech University Health Sciences Center ready to collect data for 
my dissertation entitled Predictors of Student Outcomes on Perceived Knowledge and 
Competence of Genetic Family History Risk Assessment. Both deans at my two 
institutions, Dr. Marcia Hem and Dr. Alexia Green have conveyed to me the value the 
American Association of Colleges of Nursing has placed on integrating genetics into the 
undergraduate curriculum. Hence, I am emailing you to ask for your help. 

Would you be willing to answer the four short questions below? 

1. How many of your school's undergraduate faculty have attended the National 
Institute for Nursing Research Summer Genetics Institute during the last 10 years 
1996-2006? 

2. What is the student body population of your undergraduate initial RN Ii censure 
, nursing program ( excluding pre-nursing students)? 

3. Would you allow me to send an email survey to undergraduate faculty and 
nursing students? Each survey should take about 15 minutes to complete. 

4. What is the name and email address of the contact person(s) who can disseminate 
an email survey to undergraduate faculty and nursing students? 

Please reply in this email to Cathie.collins@ttuhsc.edu. Your help is so greatly 
appreciated! 

Sincerely, Cathleen Collins, RN, MSN 

Note: There is a potential risk of loss of confidentiality in all email, downloading, and 
internet transactions. 
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September,, 2007 

Ml. Cathleen Co~ins 
1901 N. Genoa 
lttblx>c'k. TX 79416 

~ Ms. Collitis: 

Re: Prtullctors ¢/ Stude4t Oulet>mes on Percdwd K1u,wledpaltil Co11tpetence of Genetic Family 
Hlsli>f'Y Rbk ..4.ue1sm~t 

The abQv~remrenced study has heen•reviewcd by· the TWU mtitmicnal Review Board (lR:a) and wu 
dctcmrirted to be exen.,pt from.~ review. 

It npplir:able, agertcy a.ppro\lal letters must be submitted to the mB upo11 ~ceipt 'PlUOR to :f!lY data 
eolJ.ecfioo at that agency. Because y0\1 do not use a signed conscntfc)rrn in your study,. the tiling of 
!>i~ of participants with tho TW'U IM it nut t'cqmred. 

Another review by the !RB is requited ifY(>Ur project change$ m an:y way, mid th" m:a most be notified 
i.mmediatttly regarding any adv~ events. Itycn.i bava ·uy ¢ue$fions, ic,cl ~ to ·call the TWO 
wtitutional Review Boa.rd. 

e0+ Dr. Marcia Fitffl, College of Nursing 
Dr.·.Attnc StilQ!, College of'Nmittg 
Gnduatc School 

Pr. David Nichols.·Chair 
Instituti0ttal Review Boud .. Denton 
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INSTITUTIONAL REVIEW BOARD FOR THE PROTECTION OF HUMAN SUBJECTS 
FWA # 00006767 LUBBOCK/ODESSA IRB #00000096 

EXEMPT FROM FORMAL IRB REVIEW 

April 05, 2007 

IRB#: L07-118 
STUDY: PREDICTORS OF STUDENT OUTCOMES ON PERCEIVED KNOWLEDGE AND COMPETENCE 

OF GENETIC FAMILY HISTORY RISK ASSESSMENT (Predictors of Outcomes) 
PRINCIPAL INVESTIGATOR: Cathie Collins 
SUBMISSION REFERENCE#: 016816 
TYPE OF REVIEW: EXPEDITED/ADMINISTRATIVE 
DATE CLASSIFIED AS EXEMPT: 4/5/2007 
APPLICABLE FEDERAL REGULATION: 45CFR46.101 (2) 

Member Comment: 1. The specific research question to be answered in this study is: To what degree do 
nursing school characteristics predict student outcome scores on an instrument which measures perceived 
knowledge and competence of genetic family history risk while controlling for student characteristics? The 
nursing school predictors include school size, proximity to a large city, faculty's perceived barriers to diffusion 
of genetics into nursing practice, faculty innovativeness, faculty who have attended a genetics program for 
nursing faculty. and the inclusion of an elective or required genetics course (nursing or non-nursing). Student 
characteristics which will be controlled include student age, years of college education, and prior genetics 
courses taken. 
Upon receiving permission from the IRB to begin data collection, an email will be sent to the Deans, Directors, 
or Department Chairs of all AACN-rnember undergraduate nursing schools {N::592) to determine their interest 
in participating in the study. The Deans or other MCN designee will be asked to email their replies to the 
questions, as well as name of the appropriate undergraduate contact person to determine the school?s most 
straightforward mechanism of electronically communicating with students and faculty. 

Upon receiving a reply from the Dean or other AACN deslgnee, an email with two attachments will be 
sent to the aforementioned contact person. Both attachments will explain the study, one with the student cover 
letter with survey website link and one with the faculty cover letter and survey website fink. The contact person 
will be asked to distribute each attachment to the appropriate population using the school?s most 
straightforward mechanism of electronicaJly communicating with students and faculty. 

Survey data will be collected and maintained using the internet survey creator, Zoomerang.com. 
Results of the survey can be downloaded to an Excel file, and then transferred into SPSS for an~lysis. 

The investigator has submitted all documents necessary for a determination that this project meets the 
requirements for exemption from formal IRB review in accordance with 45 CFR 46.101 (2). No identifying 
inf ormatlon will be collected from the participants. 

Recommendations: 1. Acknowledge that this project has been found to be exempt from formal IRB review in 
accordance with 45 CFR 46.101(2). 

This application was screened for exempt status according to TTUHSC policies and the provisions of 
applicable federal regulations. The study was found not to require formal IRB review because the research 
falls into one of the categories specifically designated as exempt per 45CFR46. 101. 

Do not use any subject names or identifiers when presenting or publishing the study results. 

There is no expiration date for studies which have been classified as Exempt from formal IRB review. 

Reporting: Modifications to this research proposal must be submitted to and approved by the IRB prior to the 
implementation of the modification. You must report to the IRS any serious problem, adverse effec~ or 
outcome that occurs in conjunction with this project. You are also required to notify the IRB when this study is 
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completed. 

Page2 
L07-11S 

The Texas Tech University Health Sciences Center Institutional Review Board is duly constituted (fulfilling FDA 
requirements for diversity) allows only those IRB members who are independent of the investigator and 
sponsor of the study to vote/provide opinion on the study, has written procedures for initial and continuing 
review, prepared written minutes of convened meetings, and retains records pertaining to the review and 
approval process; all in compliance with requirement defined in 21 CFR (Code of Federal Regulations) Parts 
50 and 56 and ICH (International Conference on Harmonization) guidance relating to good clinical practice. 

Please retain this Jetter with your research records. Research records include all Institutional Review Board 
submissions and responses and must be kept in the principal investigator's file for a minimum of three (3) 
years after completion of the study. 

The Texas Tech University Health Sciences Center (TTUHSC) IRB Policies and Procedures are available for 
reference on the TTUHSC Human Research Protection Program Website 
(http://www.ttuhsc.edu/research/hrpo/irbl). 

TTUHSC Lubbock/Odessa lnlititutional Review Hoard 
3601 4th Street STOP 8146 
Lubboc.·k, TX 79430 
806• 7 43--4566 
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Dear Student: 

Hello! You are being asked to participate in my dissertation study at Texas Woman's 
University. The title of the study is: Predictors of Student Outcomes on Perceived 
Knowledge and Competence of Genetic Family History Risk Assessment. 
The purpose of this study is to attempt to answer the following research question: To 
what degree do nursing school characteristics predict graduating nursing student outcome 
scores on an instrument which measures perceived knowledge and competence of genetic 
family history risk while controlling for student characteristics? 

For this study, you will click on the link provided at the end of this letter, and will be 
directed to a survey to complete. The survey will take 15 to 20 minutes to complete. Your 
confidentiality is assured in that the questionnaire is completely anonymous, and only I 
will have access to the completed questionnaires. Only aggregated results will be 
disseminated. 

Please follow the directions on the questionnaire, and answer the questions as truthfully 
as possible. After you have completed the questionnaire, follow the directions for 
submitting, and you may exit the weblink. Completing the questionnaire is completely 
optional, and you may, at any time, choose not to finish. Should this be your decision, 
you may exit the web link at anytime during the course of taking the survey. You may 
also choose to skip answers to which you do not want to respond. 

There are few risks in participating in this research study. However, you may feel 
embarrassed or frustrated if you do not know the answers to the questions. The last page 
of this letter includes references and resources for you to find further information about 
genetics, family history risk assessment, and the recommended genetics competencies for 
health care professionals. There is also a potential risk of loss of confidentiality in all 
email, downloading, and internet transactions. 

Your involvement in this research study is completely voluntary, and you may 
discontinue your participation in the study at any time without penalty. The only direct 
benefit of this study to you is that at the completion of the study a summary of the results 
will be mailed to you upon request. If you would like to receive a summary of the results, 
simply send an email or postal address to which the summary should be sent to: 
cathie.collins@ttuhsc.edu. 

If you have any questions about the research study you may ask me via email or phone. 
My phone number is 806-765-8906. You can also discuss any questions or concerns with 
my research advisor, Anne Stiles, PhD, RN, at 940-898-2436. If you have questions 
about your rights as a participant in this research or the way this study has been 
conducted, you may contact the Texas Woman's University Office of Research and 
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Sponsored Programs at 940-898-3378 or via email at IRB@twu.edu. You may keep this 
letter for your records. 
Thank you for your time and consideration to participate in this study. 

Sincerely, 

Cathleen A. Collins, MSN, RN 

Now please proceed to the survey by clicking this link: 

http://www.zoomerang.com/recipient/survey-intro.zgi?p=WEB2263CYBPXTB 
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Genetic Family History Risk Assessment Resources and Information 

The National Coalition for Health Professional Education in Genetics (NCHPEG), an 
interdisciplinary initiative founded by the American Medical Association, the American 
Nurses Association, and the National Human Genome Research Institute, and assisted by 
more than 120 health professional organizations, including the AACN, developed the 
Core Competencies in Genetics Essential for All Health-Care Professionals (2000). 
Again, the importance of the family history is illustrated in that the top four skills 
competencies all health care professionals should be able to do deal with obtaining and 
interpreting familial risk. The four skills competencies are: 
All Health Professionals Should Be Able To: 

• Gather genetic family-history information, including an appropriate multi
generational family history 

• Identify clients who would benefit from genetic services 
• Explain basic concepts of probability and disease susceptibility, and the influence 

of genetic factors in maintenance of health and development of disease 
• Seek assistance from and refer to appropriate genetics experts and peer support 

resources (NCHPEG, 2000). 

The complete version of the Core Competencies can be found on the internet at: 
http://www.nchpeg.org. The document is located on this homepage. 

The American Nurses Association has also drafted a document entitled Essential Nursing 
Competencies and Curricula Guidelines for Genetics and Genomics (2005). This 
document provides an overview of recommended genetic knowledge for all nurses in 
practice, as well as internet resources compiled in the Appendix at the end of the 
document. These resources will provide you with information about the future of genetics 
in health care, basic genetics principles, family history risk assessment, and other 
genetics resources of particular interest to nurses. This document can be found on the 
internet at: http://www.nursingworld.org/ethics/genetics/. 

The Genetics Education Program for Nurses (GEPN) offers free, online learning modules 
which address the content within the ANA and NCHPEG competencies. These modules 
can be found on the following website: 
http://www. cincinnati childrens. org/ ed/ clinical/ gpnf/ eel skill/ defaul t.htm 

Please feel free to contact the investigator of this study if you would like other 
information about genetics and the future of genetics in health care. 
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Dear Nursing Faculty: 

Hello[ You are being asked to participate in my dissertation study at Texas Woman's 
University. The title of the study is: Predictors of Student Outcomes on Perceived 
Knowledge and Competence of Genetic Family History Risk Assessment. 
The purpose of this study is to attempt to answer the following research question: To 
what degree do nursing school characteristics predict graduating nursing student outcome 
scores on an instrument which measures perceived knowledge and competence of genetic 
family history risk while controlling for student characteristics? 

For this study, you will click on the link provided at the end of this letter, and will be 
directed to a survey to complete. The survey should take 10 to 15 minutes to complete. 
Your confidentiality is assured in that the questionnaire is completely anonymous, and 
only I will have access to the completed questionnaires. Only aggregated results will be 
disseminated. 

Please follow the directions on the questionnaire, and answer the questions as truthfully 
as possible. After you have completed the questionnaire, follow the directions for 
submitting, and you may exit the weblink. Completing the questionnaire is completely 
optional, and you may, at any time, choose not to finish. Should this be your decision, 
you may exit the web link at anytime during the course of taking the survey. You may 
also choose to skip answers to which you do not want to respond. 

There is a potential risk of loss of confidentiality in all email, downloading, and internet 
transactions. The last page of this letter includes references and resources for you to find 
further information about genetics, family history risk assessment, and the recommended 
genetics competencies for health care professionals. 

Your involvement in this research study is completely voluntary, and you may 
discontinue your participation in the study at any time without penalty. The only direct 
benefit of this study to you is that at the completion of the study a summary of the results 
will be mailed to you upon request. If you would like to receive a summary of the results, 
simply send an email or postal address to which the summary should be sent to: 
cathie.collins@ttuhsc.edu. 

If you have any questions about the research study you may ask me via email or phone. 
My phone number is 806-765-8906. You can also discuss any questions or concerns with 
my research advisor, Anne Stiles, PhD, RN, at 940-898-2436. If you have questions 
about your rights as a participant in this research or the way this study has been 
conducted, you may contact the Texas Woman's University Office of Research and 
Sponsored Programs at 940-898-3378 or via email at IRB@twu.edu. You may keep this 
letter for your records. 
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Thank you for your time and consideration to participate in this study. 

Sincerely, 

Cathleen A. Collins, RN, MSN 

Now please proceed to the survey by clicking this link: 

http://www.zoomerang.com/survey.zgi?p=WEB226LVQ3EBMU 
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Genetic Family History Risk Assessment Resources and Information 

The National Coalition for Health Professional Education in Genetics (NCHPEG), an 
interdisciplinary initiative founded by the American Medical Association, the American 
Nurses Association, and the National Human Genome Research Institute, and assisted by 
more than 120 health professional organizations, including the AACN, developed the 
Core Competencies in Genetics Essential for All Health-Care Professionals (2000). 
Again, the importance of the family history is illustrated in that the top four skills 
competencies all health care professionals should be able to do deal with obtaining and 
interpreting familial risk. The four skills competencies are: 
All Health Professionals Should Be Able To: 

• Gather genetic family-history information, including an appropriate multi
generational family history 

• Identify clients who would benefit from genetic services 
• Explain basic concepts of probability and disease susceptibility, and the influence 

of genetic factors in maintenance of health and development of disease 
• Seek assistance from and refer to appropriate genetics experts and peer support 

resources (NCHPEG, 2000). 

The complete version of the Core Competencies can be found on the internet at: 
http://www.nchpeg.org. The document is located on this homepage. 

The American Nurses Association has also drafted a document entitled Essential Nursing 
Competencies and Curricula Guidelines for Genetics and Genomics (2005). This 
document provides an overview of recommended genetic knowledge for all nurses in 
practice, as well as internet resources compiled in the Appendix at the end of the 
document. These resources will provide you with infonnation about the future of genetics 
in health care, basic genetics principles, family history risk assessment, and other 
genetics resources of particular interest to nurses. This document can be found on the 
internet at: http://www.nursingworld.org/ ethics/ genetics/. 

The Genetics Education Program for Nurses (GEPN) offers free, online learning modules 
which address the content within the ANA and NCHPEG competencies. These modules 
can be found on the following website: 
http://www.cincinnatichildrens.org/ed/clinical/gpnf/ce/skill/default.htm 

Please fe_el free to contact the investigator of this study if you would like other 
information about genetics and the future of genetics in health care. 

159 



APPENDIXE 

Nursing Students' Perceived Knowledge and Perceived Competence of Genetic Family 

History Risk Questionnaire 

160 



Nursing Students' Perceived Knowledge and Perceived Competence of Genetic 
Family History Risk Questionnaire 

The return ofyourcompleted questionnaire constitutes your informed 
· £ onsent to act as a participant in this research study. 

Demographic Data Collection Tool 

Gender (Check one) □ Male 

Age in Years ------

□ Female 

Nursing School -------------------------

Ethnicity (Check one) □ Caucasian (Non-Hispanic White) 

□ African-American 

□ Other ---------

Years of College Education ______ _ 

o Hispanic 

o Asian 

· Number of genetics courses (nursing and non-nursing) taken in college _____ _ 
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Nursing Students' Perceived Knowledge and Perceived Competence of Genetic -
Family History Risk Questionnaire 

The return of your completed questionnaire constitutes your informed 
consent to act as a participant in this research study. 

Thank you for agreeing to participate in this research study. Please answer the 
following questions to the best of your ability. If you are not sure or do not know the 
answer, please mark the appropriate space rather than guessing. Please mark only 
one answer. 

1. Based on your knowledge, rate the importance of family history as a screening tool for 
a patient's genetic risk for the following conditions if there is early onset of the disease in 
a first degree relative (mother, father, son, daughter, brother, or sister), and has occurred 
in more than one family member: 

Important Not Additional Not Sure 
Important Information 

Needed 
1) Breast Cancer D D D D 

2) Cardiovascular D D D D 

Disease 
3) Colon Cancer D D D D 

4) Diabetes, Type 1 D D D D 

5) Diabetes, Type 2 D D D D 

6) Deep Vein Thrombosis D D D D 

7) Dementia D D D D 

8) Hearing Loss D D D D 

9) Liver Cancer D D D D 

10) Prostate Cancer D D D D 

11) Vision Loss D D D D 

12) Stroke D D D D 

10) Sudden, Unexpected D D D D 

Death 
11) Suicide D D D D 

12) Trauma D □ D □ 
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2. If a patient consulted you with worries about their family history of breast cancer, you 
would feel competent to: 

Strongly Agree Neutral Disagree Strongly 
Agree Disagree 

. 1) Know what relevant family □ □ D □ D 

history information to collect. 
2) Make a basic risk D □ D D D 

assessment 
3) Determine who should be □ □ D D D 

referred for genetic counseling. 
4) Reassure patients at low □ □ □ □ □ 
risk. 
5) Advise about breast-self D □ D D D 

examination and awareness. 

3. If a patient consulted you with worries about their family history of colorectal cancer, 
you would feel competent to: 

Strongly Agree Neutral Disagree Strongly 
Agree Disagree 

1) Know what relevant family □ □ □ D □ 
history information to collect. 
2) Make a basic risk □ □ D □ □ 
assessment 
3) Determine who should be □ □ □ □ □ 
referred for genetic counseling. 
4) Reassure patients at low D □ □ D □ 
risk. 
5) Advise about □ □ D D □ 
signs/symptoms of colorectal 
cancer and screening. 
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To answer Questions 4 & 5, refer to Pedigree 1 

4. Based on your knowledge and your analysis of Pedigree 1, rate the importance of 
obtaining additional genetic risk assessment data for the following conditions listed on 
the pedigree. 

Important Not Don't 
Important Know 

Alzheimer Disease D □ D 

Breast Cancer D □ D 

Depression D □ □ 
Diabetes D □ D 

ETOHAbuse D □ D 

High Cholesterol D □ □ 
Hypertension D □ □ 
Lupus D □ D 

Myocardial □ □ □ 
Infarction 

Suicide D □ D 

Trauma □ □ D 

5. Based on your knowledge and your analysis of Pedigree 1, rate the importance of 
recommending a genetic referral for the following conditions listed on the pedigree. 

Important Not Don't 
Important Know 

Alzheimer Disease □ D □ 
Breast Cancer □ □ D 

Depression D □ D 

Diabetes D D D 

ETOHAbuse D D D 

High Cholesterol D □ D 

Hypertension □ □ D 

Lupus D □ D 

Myocardial D □ D 

Infarction 
Suicide D □ D 

Trauma D □ □ 

THANK YOU FOR COMPLETING THIS QUESTIONNAIRE. 
GOOD LUCK IN YOUR NURSING CAREER! 
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Faculty Questionnaire 

The return of your completed questionnaire constitutes your informed consent to 
act as a participant in this research study. 

1. Gender 

Male Female --- ---

2. In which institution do you teach undergraduate nursing? 

3. How many years have you been teaching at this institution? 

4. How many years have you been teaching nursing? 

5. How does your institution include genetics content into the undergraduate curriculum? 
(check only one) 

_____ None 

_____ · Threaded throughout the curriculum 

______ Genetics elective 

______ Required non-nursing genetics course 

______ .Required nursing genetics course 

_____ Other, Please Specify 
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Barriers to Adding Genetics into Nursing Curriculum 

INSTRUCTIONS: 
The purpose of this survey is to determine the degree to which nursing 

faculty believe certain factors exist which pose barriers to adding genetics content 
into the undergraduate nursing curriculum. 

Please answer the following items based on the degree to which you agree or 
disagree that each item is a barrier to adding genetics content into the 
undergraduate nursing curriculum. Place an "x" next to the number that 
corresponds with the degree to which you agree or disagree with the following 
statements. 

C/.) d z ► 
C/.) 

q ..... 
2 ~ 

q 
0 U'l 0 
::::3 

p) q Cb ::::s 
(IQ ~ e.. Cb (IQ ...... (1) -'-< (1) '-< 
d ► ..... (IQ (I) 1--1 

~ Cb 
Cb 

('I) 
('I) 

Faculty at my school: 
1. are too busy to add new content to the curriculum. 1 2 3 4 5 

2. see the value of adding genetics to the curriculum. 1 2 3 4 5 

3. believe courses already have too much content. 1 2 3 4 5 

4. think there is a documented need to add more 1 2 3 4 5 
genetics to the curriculum. 

5. believe the benefits of adding genetics content will 1 2 3 4 5 
be useful to students. 

6. generally feel capable of teaching genetics. 1 2 3 4 5 

7. are isolated from knowledgeable colleagues with 1 2 3 4 5 
whom to discuss genetics. I 

8. are aware of genetics in relation to nursing practice. 1 2 3 4 5 

9. believe if a genetics course were added then other 1 2 3 4 5 
valuable courses would have to be removed. 
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Individual Innovativeness Scale 

Directions: People respond to their environment in different ways. The statements below 
refer to some of the ways people can respond. Please indicate the degree to which each 
statement applies to you by marking whether you: Strongly Disagree = 1; . Disagree = 2; 
are Neutral= 3; Agree= 4; Strongly Agree= 5 Please work quickly, there are no right 
or wrong answers, just record your first impression. 

Cl) t1 z > en 
.-+ --a ..... (I) c,q ~ C/l ~ ~ 0 
::t ~ i:t" (I) ::t 

OQ ~ e:. (I) OQ 

~ (1) ...... 
(1) '< 

t;j > ..... 
~ C/l 

~ 
(I) 
(I) 

(1) 
(1) 

My peers often ask me for advice or information. 1 2 3 4 5 
I enjoy trying new ideas. 1 2 3 4 5 
I seek out new ways to do things. 1 2 3 4 5 
I am generally cautious about accepting new ideas. 1 2 3 4 5 
I frequently improvise methods for solving a problem 1 2 3 4 5 
when an answer is not apparent. 
I am suspicious of new inventions and new ways of 1 2 3 4 5 
thinking. 
I rarely trust new ideas until I can see whether the vast 1 2 3 4 5 
majority of people around me accept them. 
I feel that I am an influential member of my peer 1 2 3 4 5 
group. 
I consider myself to be creative and original in my 1 2 3 4 5 
thinking and behavior. 
I am aware that I am usually one of the last people in 1 2 3 4 5 
my group to accept something new. 
I am an inventive kind of person. 1 2 3 4 5 
I enjoy taking part in the leadership responsibilities of 1 2 3 4 5 
the group I belong to. 
I am reluctant about adopting new ways of doing things 1 2 3 4 5 
until I see them working for people around me. 
I find it stimulating to be original in my thinking and 1 2 3 4 5 
behavior. 
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en 0 z > en a -· ~ ~ ~ {l'l 0 
=:l ~ ::r- (I) =:l 

OC1 e.. (I) OC1 - Cl) -'< (I) '< 
0 > I-• 

~ Cl.) 

i (I) 

~ 

I tend to feel that the old way of living and doing 1 2 3 4 5 
things is the best way. 
I am challenged by ambiguities and unsolved . I 2 3 4 5 
problems. 
I must see other people using new innovations before I I 2 3 4 5 
will consider them. 
I am receptive to new ideas. I 2 3 4 5 
I am challenged by unanswered questions. 1 2 3 4 5 
I often find myself skeptical of new ideas. 1 2 3 4 5 

Thank you for taking the time to complete this survey! 
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Collins, Cathie 

From: 
Sent: 

Journal of Professional Nursing Upn@aacn.nche.edu] 
Tuesday, April 29, 2008 7:27 PM 

To: Collins, Cathie 
Subject: Submission Confirmation 

Dear Cathie, 

Your submission entitled "Using Online Surveys for Data Collection: 
Techniques for Success" has been received by Journal of Professional 
Nursing 

You may check on the progress of your paper by logging on to the 
Elsevier Editorial System as an author. The URL is 
http://ees.elsevier.com/jpn/. 

Your username is: bobcatsam 
Your password is: collins643266 

Your manuscript will be given a reference number once an Editor has been 
assigned. 

Thank you for submitting your work to this journal. 

Kind regards, 

Elsevier Editorial System 
Journal of Professional Nursing 

172 



Collins, Cathie 

From: 

Sent: 
To: 
Cc: 
Subject: 

Editors of International Journal of Nursing Education Scholarship 
[ editors-ijnes-1666@bepress.com J 
Monday, June 23, 2008 3:1 0 PM 
Collins, Cathie 
The Authors; The Editors 
MS #1666: submission received 

A new submission for International Journal of Nursing Education 
Scholarship has been uploaded by Cathleen A Collins 
<cathie.collins@ttuhsc.edu> . 

. TITLE: 
"Predictors of Student Outcomes on Perceived Knowledge and 

Competence of Genetic Family History Risk Assessment" 
AUTHOR (S) : 

Cathleen A Collins <cathie.collins@ttuhsc.edu> 
Anne S Stiles <astiles@twu.edu> 

SUBJECT AREA: 
nursing education, genetics 

The manuscript has been assigned #1666. Please refer to this number in 
any correspondence related to the submission. Authors may check the 
status of the submission, submit revisions, and contact editors via the 
following 
link: 
http://www.bepress.com/cgi/preview.cgi?article=1666&context=ijnes 

Editors and administrators can access the management tools for this 
submission at: · 

http://www.bepress.com/cgi/editor.cgi?article=1666&amp;context=ijnes 

Thank you, 

The Editors 

International Journal of Nursing Education Scholarship 

173 



The Berkeley Electronic Press 
2809 Telegraph Avenue, Suite 202 
Berkeley, CA 94705 
510-665-1200 
510-665~1201(fax) 
www.bepress.com 

bepress - The New Standard in Scholarly Publishing 

General Inquiries: info@bepress.com 
Assistance with the Site: support@bepress.com 

174 




