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ABSTRACT 

As governments and the private sector move more toward online communications and 

processes, a new, age related divide has emerged, a gray digital divide (McMurtrey, Zeltman & 

Griffin, 2012). The purpose of this quantitative study was to identify and analyze older adults 

respective stages of motivational change related to technology adoption. The Transtheoretical 

Model (TTM) constructs (i.e., stages of change, decisional balance pros and cons, and perceived 

computer self-efficacy) and general self-efficacy were assessed to determine if an older adult’s 

perceived self-efficacy was the reason for not adopting technology or if non-adoption was related 

to perceived benefits (pros and cons) of technology, and how these measures aligned within the 

stages of behavior change. Specifically, do these factors predict stage of technology adoption in 

older adults? Additionally, the researcher wanted to determine what variables explained most of 

the variance of stage to adopt technology. Furthermore, the researcher sought to determine if the 

TTM health behavior model can be applied to older adults and technology adoption. 

The study conducted in West and Central Alabama included 272 older adult volunteers. 

Using the decisional balance (pros and cons) and perceived self-efficacy measures (computer and 

general) it was found that participants exhibited differences between those who had or had not 

adopted technology. Both the perceived decisional balance pros and cons and computer self-

efficacy were good predictors of stage of technology adoption. Pros were a more robust predictor 

of technology adoption than cons in the decisional balance construct of the TTM. Perceptions of 

computer self-efficacy were a far more robust predictor than general self-efficacy. Individuals 

either fully engaged with technology for some time or did not engage. An important finding of 
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this study was the TTM overall subsumed demographic variables. Results of the study have 

implications that suggest when constructing interventions, PSAs or training that enhance pros of 

adoption and enhancing perceptions of computer self-efficacy would be the most parsimonious 

approach to motivate older adults individually to action to become more technologically 

engaged. 
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CHAPTER I: 

INTRODUCTION 

As governments and the private sector move more toward online communications and 

processes, a new, age related divide has emerged, a gray digital divide (McMurtrey, Zeltman, & 

Griffin, 2012). The gray digital divide refers to the division of older persons – those who have 

and have not adopted technology. Because the older adult group (i.e., age 65 and older) is the 

largest growing demographic in America and other developed countries, further research is 

needed to bridge the gap between the current adopters and non-adopters of technology 

(Choudrie, Ghinea, & Songonuga, 2013; McMurtrey et al., 2012; Wagner, Hassanein, & Head, 

2010). Some barriers to adoption of technology noted in the literature range from economics, 

abilities, computer skills, education or behavior (e.g., self-efficacy, fear, attitude) (Choudrie et 

al., 2013; Cresci, Yarandi, & Morrell, 2010). An examination of the reasons for non-adoption is 

important to address in order to circumvent the potential marginalization of an older adult 

population (Choudrie et al., 2013; Hanson, 2010). Not adopting and participating with 

technology can be detrimental to older adults’ engagement in their health care, safety, and 

finances, for example, and could impact their quality of life (Hough & Kobylanski, 2009; 

Opalinski, 2001).  

The practice of online communications and processes has steadily increased with the 

rapid evolution of technologies. Over the past decades, technology has rapidly evolved to the 

point of instant access to information through the internet and a computing device (i.e., desktop, 

laptop, notebooks, tablets, and smart phones). Initially, participation online was by choice. 
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However, it could be said this is no longer optional, but a requirement to be informed and ensure 

one’s health and safety as technology is widely utilized (Mitzner et al., 2010). As the American 

culture has become more connected for personal and business purposes, the researcher believes 

paper communications and processes will be phased out, in favor of the more efficient online 

communication through the internet. In America, a federal act was passed in 1980 called the 

Paper Reduction Act (44 U.S.C. §§ 3501–35210). This act was the catalyst for paperless 

processes, with the intent of reducing the burden of paperwork on citizens and the private sector 

(44 U.S.C. §§ 3501–35210). 

Studies conducted on computer and internet use revealed there are differences in usage 

related to economic status, physical abilities, lack of computer knowledge and skills, perceived 

usefulness or lack of interest, usability, safety, self-efficacy, and age (Choudrie et al., 2013; 

Cresci et al., 2010; Hanson, 2010; Warburton, Cowan, & Bathgate, 2013). Ownership of a 

computing device (e.g., smartphone, tablet, laptop, and desktop) of those 65 and older was 65.1 

percent and internet activity was 58.3 percent as reported in the 2013 US Census Bureau’s 

American Community Survey (File & Ryan, 2014). Ownership of handheld devices specifically 

was found to be only 2.5 percent for older adult households in the 2013 American Community 

Survey by the US Census Bureau (File & Ryan, 2014). In comparison to all US households in 

the survey, computing device ownership was 83.8 percent with 74.4 percent noting internet 

activity (File & Ryan, 2014). Of particular interest to this researcher was the digital divide by 

age, specifically older adults age 60 and above because this is the largest growing demographic 

and most in danger of marginalization (Mitzner et al., 2010; Niehaves & Plattfaut, 2011). In the 

research, this particular digital divide of older persons is referred to as the Gray Divide 

(Choudrie et al., 2012; Wong, Chen, Lee, Fung, & Law, 2013) 

http://en.wikipedia.org/wiki/Title_44_of_the_United_States_Code
http://www.law.cornell.edu/uscode/44/3501.html
http://www.law.cornell.edu/uscode/44/3521.html
http://en.wikipedia.org/wiki/Title_44_of_the_United_States_Code
http://www.law.cornell.edu/uscode/44/3501.html
http://www.law.cornell.edu/uscode/44/3521.html
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The National Institute on Aging (NIA) reported persons age 65 and older comprised 8 

percent of the world’s population, 524 million, in 2010 with developed countries experiencing 

the “oldest population profiles” (National Institute on Aging, 2011, para 1). In America, the U.S. 

Census reported the percent change of those age 45 to 64 from 2000 to 2010 was 31.5% (2010). 

For persons age 65 and older, the percent change in the population from 2000 to 2010 was 15.1% 

(U.S. Census Bureau, 2011). The median age has also increased to 37.2 in the 2010 census.  

Considering the number of persons age 65 and older, it is important to understand 

technology adoption in this demographic in an increasing digital society. Reasons for non-

adoption vary from physical to psychosocial to hardware and software (Opalinski, 2001). For 

older adults that have not adopted technology, this may become an increasing problem; a gray 

digital divide has already emerged in America and abroad (Choudrie et al., 2012; Wong, Chen, 

Lee, Fung, & Law, 2013). The researcher is interested in how readiness to change and perceived 

self-efficacy affect technology adoption status of older adults in the US age 60 and older. The 

Transtheoretical Model (TTM) was chosen for this study because it has measures for stages of 

change. 

The researcher’s review of literature also revealed there are various age ranges for the 

term “older adults.” Ages range from 40 and above to 65 and above, with some researchers 

further segmenting age groups using the term older older adults and younger older adults. For 

instance, Zickuhr (2010) divided older adults in the Baby Boomers generation into older (born 

1946-1954) and younger (born 1955-1964) sub-groups. Zickuhr (2010) noted there is enough 

difference between these two groups to segment Boomers. Predominantly, older adults in the 

literature are those age 65 or older, which is what the US Census defines for this group. There 
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were a number of studies that used 60 and older, which covers the older Baby Boomer 

generation. For this study, the researcher considered older adults those age 60 and above.  

Statement of the Problem 

 According to the TTM, it has often been found that individuals who have not considered, 

or find no reason to change a behavior (e.g., adopt technologies) may not have yet assessed, 

consciously or otherwise, their ability to do so (Prochaska & DiClemente, 1982). Cresci, Yarandi 

and Morrell (2010) noted older adults in America were the most likely group not to utilize the 

internet. Those who do use the internet comprised the younger group of the older adult 

demographic because some were already familiar with technology from the workplace 

(Salovaara, Lehmuskallio, Hedman, Valkonen, & Nsanenn, 2010). In a study by Pew Internet 

and American Life, the percentages of older persons (65 and 70 and above) going online were 

small. Participants in the study age 65 and above and 70 and above reported internet usage of 

twenty-six percent and twenty-two percent respectively (Pew as cited in McMurtrey, 

McGaughey, & Downey, 2008). In the 2000 US Census, the population of 65 and older was 35 

million and in 2010 this increased to 40.3 million (U.S. Census, 2011).  

With government agencies and the private sector moving more toward online processes, 

older adults must either engage with online technology or rely upon a family member or friend. 

Because some older adults have not fully adopted technology, a gray digital divide has emerged 

(Cresci et al., 2010; McMurtrey et al., 2008). One can easily imagine the negative impact on the 

older adults not engaged with technology if this movement toward online communication and 

processes (e.g., e-government, e-health, m-health, e-commerce, etc.) continues.  

The 21st century is noted as the digital age. In this global digital society, citizens must 

participate in order to be fully informed and engaged not only for their health, but also in other 
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areas of their daily lives. Because older adults are on the gray digital divide, further research is 

needed into the reasons for non-adoption in an increasing digital society (McMurtrey, 

McGaughey, & Downey, 2008).  

While there is research emerging on the topic of the gray digital divide, it is noted there 

was little research at present specific to interactive technology use by older adults or senior 

citizens in top tier journals of management information systems (MIS) (McMurtrey, Zeltman, & 

Griffin, 2012). Wagner et al. (2010) noted that studying older adult technology adoption of 

computers is a relevant field because of the growing older adult population and the infusion of 

technology in everyday life. Choudrie et al. (2013) also noted from their study of older citizens 

in the United Kingdom, that for e-government to be successful, all customers needed to be 

engaged with the services. To date, the researcher has not located an article on TTM related to 

technology adoption in older adults. 

Marginalization 

The problem with not engaging online can be detrimental in terms of gaining access to 

information needed by the individual, especially when one considers medical information needs 

(Mitzner et al., 2010; Yang & Chen, 2015). With increases toward online communications and 

processes in all sectors (i.e., government agencies, health care providers, and other private 

sectors), the older adult non-adopters will be in danger of being left without access to needed 

information (Wu, Domnee, Kerherve, Ware, & Regaud, 2015). To be well-informed, one will 

need to engage with the technology that is utilized for information transfer and services. For 

example, Americans use the internet to access federal sites such as the Social Security 

Administration and Medicare to view and sign up for benefits and file electronic tax returns to 

the Internal Revenue Service (i.e., e-Government). The banking and finance industries in some 



6 

areas no longer issue payment booklets and deposits are electronic transfers. In addition, the 

medical field has moved to electronic processes, communications, and e-health portals (Czaja, 

2015). While these services are not all fully online yet, it is speculated they will be in the near 

future as implementation of the Electronic Health Records (EHR) becomes more widespread in 

accordance with federal regulations. Related to commerce, while there are still brick and mortar 

stores, the use of e-commerce would be beneficial for those older adults not very mobile or 

disabled (Leppel & McCloskey, 2011; Yang & Chen, 2015). Niehaves and Plattfaut (2011) noted 

that utilizing information technology (IT) could also increase an individual’s independence. Not 

utilizing technology could become detrimental related to older adult’s health, finances, and other 

key areas as paper processes are eliminated (Mitzner et al., 2010). 

Employment 

There may also be a need for continued employment of older adults or retired older adults 

to re-enter the workforce (Mitzner et al., 2010). For example, the unforeseen recession in the US 

of 2007-2009 caused economic hardships and resulted in some retirement plans losing significant 

funds. Those who were planning to retire had to delay retirement and some who were retired 

have re-entered the workforce. The term older adult varies with context in the research. When 

the term is used in reference to the workforce, older working adults are persons age 50 or 55 and 

above (Wagner, Hassanein, & Head, 2010). However, Wagner and others (2010) noted those 

over 50 constitute the group that is growing the fastest in the workforce.  

 A review of the Bureau of Labor Statistics (2008) found older adults have also shifted 

from part-time work to full time work starting in 1995. From 1995 to 2007 the number of older 

adults age 65 and older working full time approximately doubled accounting for 57 percent of 

the workforce in 2007 (Bureau of Labor Statistics, 2008). Overall, those working who were 65 
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and older has increased 101 percent between the years of 1977 and 2007; those working who are 

75 years old or older increased 172 percent, though, overall this was a small percentage of 

workers in 2007 (U.S. Department of Labor, 2008). Wagner and others (2010) noted that older 

workers tended not to use computers as much as the other employees. If older adults do not 

possess basic computer skills, they could be eliminated from potential employment opportunities 

that are of great need for their financial well-being. Indeed, an unemployed participant in a study 

by Choudrie et al. (2013) in the United Kingdom noted he has limited skills and knowledge of 

the internet and has not qualified for sales positions.  

Purpose of the Study 

 An emerging digital divide of older adults needs to be addressed to determine a possible 

resolution to prevent this sector of the population from being marginalized in an electronic, 

interactive 21st century society--a digital society. The purpose of this quantitative study was to 

identify and analyze older adults respective stages of motivational change related to technology 

adoption. The Transtheoretical Model (TTM) constructs (i.e., stages of change, decisional 

balance pros and cons, and perceived computer self-efficacy) and general self-efficacy were 

assessed to determine if an older adult’s perceived self-efficacy was the reason for not adopting 

technology or if non-adoption was related to perceived benefits (pros and cons) of technology, 

and how these measures aligned within the stages of behavior change. Specifically, do these 

factors predict stage of technology adoption in older adults? Additionally, the researcher wanted 

to determine what variables explained most of the variance of stage to adopt technology. 

Furthermore, the researcher sought to determine if the TTM health behavior model can be 

applied to older adults and technology adoption.  
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Is it lack of perceived self-efficacy or perceived benefits that keeps older adults from 

adopting technology? The researcher assessed perceived self-efficacy and perceived benefits as 

possible factors contributing to technology adoption by older adults. An individual who has not 

considered adopting technology is in unconscious processes. In the TTM stages of change, this is 

the stage of pre-contemplation. This stage can be characterized as the individual is unaware of 

needed changes or in unconscious processes (i.e., defensive mechanisms such as denial) to avoid 

what is believed to be uncomfortable change, which functions to support an immotive position. 

Considerations of importance to engage or benefits have not entered the thought processes for 

these individuals (Choudrie et al., 2013; Prochaska & DiClemente, 1982). 

By contrast, conscious processes would be when the individual begins to contemplate or 

prepare to go forward with the technologies (new behavior); a self-assessment should occur that 

would render them examining and assessing their abilities and what options and assistance are 

available for them (Prochaska & DiClemente, 1982). This is the stage of contemplation. It may 

also happen that perceived self-efficacy may present as a barrier when the individual has begun 

to adopt technology, but then fails to feel successful and withdraws the attempt. Utilizing the 

TTM stages of change frame may help define where perceived self-efficacy becomes most 

poignant when the behavior to adopt continues or is exterminated. Therefore, the researcher 

chose to expound upon the potential implications of not adopting technology by adapting a well-

established behavior model of change, the TTM. 

Significance of the Problem 

 By understanding the psychology behind decisions related to adoption, professionals can 

adjust the approach of awareness campaigns (i.e., public service announcements or PSAs), 

training seminars, workshops, and support. The PSA is a service announcement to the general 
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public with intentions to change public attitudes or behavior on an issue or to raise awareness of 

an issue. The results could also show how to adjust messaging for awareness, training 

advertisements, and government and private sector messaging on transitions to online processes. 

It was the researcher’s hope that this study would reveal how to begin to bridge the gray divide 

with findings related to perceived self-efficacy, knowledge of need to change (benefits), and 

stages of change utilizing the TTM.  

Conceptual Framework 

As variables rarely moderate processes individually (i.e., in a vacuum), the researcher 

believes perceived self-efficacy and perceived benefits (from knowledge of importance) were not 

necessarily operating separately in older adult technology non-adopters. Specifically, the 

researcher wanted to determine if older adults found that adopting technology would be 

beneficial and for instance, could the lack of feelings of reward be more powerful than concerns 

about ability to engage successfully with technology. Is it lack of self-efficacy or lack of the 

importance of knowledge that keeps older adults from adopting technology? 

Because of the inordinate implications of technology adoption by older adults and its 

increasing relation to health and well-being, this study used a well-established model of stages of 

behavior change, the Transtheoretical Model (TTM). Change of behavior is conceptualized as a 

process over time as an individual progresses through five stages (Norcross, Krebs, & Prochaska, 

2011). The organizing framework for the TTM is stages of change (SOC) (Prochaska, Wright, & 

Velicer, 2008). The Transtheoretical Model determines where individuals are related to their 

readiness to change. The change model framework outlines an individual’s readiness for a 

change in behavior related to one of five stages (DiClemente et al., 1991; Prochaska & 

DiClemente, 1983; Prochaska, DiClemente, & Norcross, 1992; Prochaska et al., 2005). Briefly, 
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the five stages are: precontemplation: behavior change is not considered; b) contemplation: 

awareness of a need for change is considered, but no action is taken; c) preparation: intention to 

take action for behavior change; d) action: action is initiated to modify behavior; and e) 

maintenance: behavior change is maintained for a period of time (Prochaska, DiClemente, & 

Norcross, 1992; Prochaska et al., 2005). In the first stage, Precontemplators are in unconscious 

processes of defenses such as denial or unawareness. Messages are deflected, perceived as less 

significant as they see fewer cues and part of unconscious denial. That is, the individual is either 

unaware of a problem or under aware of a problem (Norcross et al., 2011; Prochaska, 

DiClemente, & Norcross, 1992). In the second stage, contemplators are in conscious processes, 

having moved out of unconscious precontemplation acknowledging the cues for change. There is 

now an awareness of a problem, but no commitment is made (Norcross, Krebs, & Prochaska, 

2011). So, what keeps defenses active when society is moving toward technology integration? Is 

it lack of perceived self-efficacy or is it a lack of knowledge that not adopting technology could 

be detrimental in a digital society?  

Because the stages of change (SOC) has predictable relationships with TTM measures of 

domain specific perceived self-efficacy, processes of change, and decisional balance, the 

researcher believed this model was the best fit for the study (Prochaska, Wright, & Velicer, 

2008). This model was developed and has been evolving over the past 20 years. The TTM has 

been applied in areas of behavior change such as smoking sensation, safe sex practices and 

alcohol abuse; it is also widely used in health promotion, exercise, and diet programs (Prochaska, 

Wright, & Velicer, 2008; Prochaska et al., 2005). 
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Research Questions 

For this study, there were research questions related to perceived self-efficacy, decisional 

balance, and the stage at which a person is ready to adopt a behavior (i.e., technology adoption). 

The study looked at the role of perceived self-efficacy perceptions and moving out of the less 

conscious stage of precontemplation into the conscious state of contemplation. The researcher 

included the component of the decisional balance construct of pros and cons. 

1. Is perceived self-efficacy a predictor of the stage of readiness to adopt technology in 

older adults?  

2. Are perceived benefits (pros and cons) a predictor of the stage of readiness to adopt 

technology in older adults? 

3. Within the technology domain, does the TTM predict stage progress of the adoption of 

technology in older adults?  

Methods 

Participant selection was based on several criteria. Participants in this study were older 

adult volunteers who were residents of communities in west, central, and south Alabama in the 

United States. Different geographic areas of the state were chosen as residents of these combined 

communities have diverse backgrounds and experiences. Participants of this study were older 

adults age 60 and above in the state of Alabama. The researcher focused on a grassroots 

approach with churches, community centers, and senior centers for volunteers because these 

entities have groups that are of similar age range of interest for the study. Additionally, the 

Oshner Lifelong Learning Institute (OLLI) at The University of Alabama also has groups of 

older adults and sites were contacted for participation. Dovetailing from the grassroots approach, 

the researcher also utilized snowball references. For instance, a colleague referred the researcher 
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to a contact within a church; in contacting the church leader, the researcher was referred to a 

contact at a senior center or other community center outreach specific to older adults. The 

researcher had 15 communities in the study with 272 total volunteers who participated in the 

study.  

 A quantitative survey was utilized to collect data concerning behavior or conditions 

related to older adults and technology adoption. The survey was pen and paper administered in 

person by the researcher. Because the study was researching possible non-adopters of 

technology, a paper survey was the most appropriate method of collecting data. The researcher 

administered the surveys in person, which increased rapport and decreased non-response as seen 

in mail surveys. Prior to beginning the survey, the researcher introduced herself and secured 

participants’ consent. The survey had 36 questions and it took no longer than 35 minutes to 

complete. There were four sections to the survey: (1) Stages of Change, (2) Decisional Balance, 

(3) Self-Efficacy, and (4) Demographics and Technology Ownership and Use. The section on 

perceived self-efficacy included questions on general and computer self-efficacy. The researcher 

adapted and modified three scales for the survey. The exercise stage assessment and physical 

activity measures were modified to the technology domain for stages of change and decisional 

balance respectively and a computer self-efficacy scale was modified (Nigg, 2002; Nigg & 

Reibe, 2002; Murphy, Coover & Owen, 1989). No modifications were made to the perceived 

general self-efficacy scale (Schwarzer & Jerusalem, 1995). The researcher also created questions 

related to technology ownership, use, and source of assistance. 

Assumptions of the Study 

 The researcher assumed participants had the cognitive ability to engage fully in the 

survey process. The researcher assumed older adults had some knowledge of the internet and 
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computing devices. This exposure would have been through friends or relatives or perhaps the 

work place depending upon retirement age and former profession. The researcher also assumed 

older individuals have knowledge of movement toward electronic communications and processes 

with governmental entities (e.g., Social Security and Medicare), banking and finance, medical 

providers, and commerce. Lastly, the researcher assumed participants would be honest in the 

self-report responses. 

Limitations of the Study 

 This study was limited to an investigation and analysis of readiness to change, decisional 

balance, and perceived self-efficacy related to technology adoption of persons age 60 and above. 

Variables such as cognitive or physical challenges and usability and ease of use were not 

addressed. Self-reporting could be a limitation. Another possible limitation could be an uneven 

disbursement of participants related to their stage of technology adoption. This would be due to a 

limited sample size from a grassroots approach in the state of Alabama of volunteers from senior 

centers, community centers, and churches. The researcher conducted the study at locations that 

chose to participate. The use of samples from self-selected areas may limit the generalizability of 

the study findings. There were fiscal limitations for travel and reproduction of surveys and 

consent forms. 

Definitions of Terms 

Actor: a person who is in the fourth stage of change, action. Action is initiated by a 

person to modify behavior (Prochaska, DiClemente, & Norcross, 1992; Prochaska et al., 2005). 

Adopter: a person who has made movement toward a behavior of technology adoption.  

Computing device: any device used that has a connection to the internet (e.g., desktop 

computer, laptop, tablet, notebook, e-reader, iPad, smartphone). 
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Contemplator: a person who is in the second stage of change, contemplation. 

Contemplation is when an awareness of a need for change is considered, but no action is taken 

(Prochaska, DiClemente, & Norcross, 1992; Prochaska et al., 2005). 

Decisional balance: eight constructs related to decision making in the Transtheoretical 

Model; two principle components most measured are pros and cons (Prochaska, 2008). 

Gray Divide: also referred to as the Gray Digital Divide, is the gap of technology 

adoption within the demographic of older adults or senior citizens due to either lack of skills or 

knowledge or access (Kania-Lundholm & Torres, 2014; McMurtrey, McGaughey, & Downey, 

2008).  

Internet: a global communication data network that allows computers worldwide to 

exchange information (Carr, 2008). 

Maintenance: a person who is in the fifth stage of change. The new behavior change is 

maintained for a period of time (Prochaska, DiClemente, & Norcross, 1992; Prochaska et al., 

2005). 

Non-adopter: a person who has not made movement toward a behavior of technology 

adoption.  

Older adults: persons age 60 or older. 

Pre-action stage: new variable representing the collapsed stages of precontemplation, 

contemplation and analogous to non-adopters who are not using technology. 

Preparation: a person in the third stage of change. There is an intention to take action for 

behavior change (Prochaska, DiClemente, & Norcross, 1992; Prochaska et al., 2005). 
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Precontemplator: a person in the second stage of change. Precontemplation is when a 

behavior change is not considered by a person (Prochaska, DiClemente, & Norcross, 1992; 

Prochaska et al., 2005). 

Perceived self-efficacy: a belief one has in their abilities to organize and execute action 

needed to produce a specific accomplishment (Bandura, 1997). 

Post-action stage: new variable representing the collapsed stages of action and 

maintenance and analogous to adopters who are using technology. 

Stages of Change: the organizing framework for the Transtheoretical Model that has five 

stages: precontemplation, contemplation, preparation, action, and maintenance (Prochaska, 

Wright, & Velicer, 2008). 

Technology: as used in this study, any computing devices used with the internet, wired or 

wireless. As defined in Nye (2007), complex systems of machines and techniques. 

Transtheoretical Model: a health behavior model that proposes a path of understanding 

individual processes of intentional behavior change that incorporates elements of learning, 

therapy and behavior change theories (DiClemente, 2005, p. 5). 

User: a person who uses technology (Lee, Han, & Chung, 2014). 

Summary 

 Chapter I presented an introduction to the study and information about the gray digital 

divide. Because society is increasingly becoming a digital society, concerns have been raised of 

the marginalization of older adults (Choudrie et al., 2013; Hanson, 2010). Further research is 

needed to understand the reasons for non-adoption of technology in this population to attempt to 

circumvent their isolation from engaging in a digital society. The researcher has approached the 

problem as a public health issue. Therefore, the study utilized the TTM to analyze older adults 
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stage of change, perceived self-efficacy, and decisional balance related to readiness to change a 

behavior (i.e., adopt technology). Chapter II reviews the literature related to older adults and 

technology adoption and use. Because this is a global issue, the literature review was not solely 

from the US, but also from research situated in other countries. Lastly, the literature review 

includes sections outlining the stages of change and TTM related to the framework for the study. 

Chapter III discusses the methodology, setting of the study, participants, and data collection and 

analysis of the study. Chapter IV presents the results and findings of the study. Chapter V 

presents a summary, conclusions, and recommendations.
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CHAPTER II: 

REVIEW OF THE LITERATURE 

Introduction 

Studies have been conducted on computer and internet use in older adults. Specific to 

ownership and internet use by persons 65 and older, computing device (smartphone, tablet, 

laptop, desktop) ownership was 65.1% and internet activity was 58.3% (File & Ryan, 2014). 

This was slightly higher than in 2012 for internet and email combined (53%) (Zickuhr & 

Madden, 2012). Handheld device ownership in 2013 for older adults was 2.5% of US households 

(File & Ryan, 2014). Interestingly, it is noted that after the age of 75 (i.e., General Issue (G.I.) 

Generation or the World War II Generation), internet use decreases to a rate of just 34% 

(Zickuhr & Madden, 2012).  

Topics emerging thus far related to technology adoption and use with older adults are the 

gray digital divide, personal perceptions, health information seeking, and general usage (i.e., 

computing device and internet). This literature review includes topics of the Digital Divide, the 

gray digital divide, technology adopters, technology non-adopters, and seeking health 

information. When focusing on older adult technology adoption and the digital divide, topics that 

emerged were related to general usage, perceived self-efficacy, perceptions of barriers (cons), 

devices and software, and health information. Additionally, the theory and model utilized in the 

study are included in the review of literature. An overview of the Transtheoretical Model (TTM) 

and related research conducted is included.
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Digital Divide 

In 1995, a report was released by the National Telecommunications and Information 

Administration (NTIA) documenting emerging patterns of unequal access and use of both 

equipment and connectivity. The divides seen in analog technology have also appeared with 

digital technology (Modarres, 2011). The Digital Divide is the difference between those who 

have access to and can utilize the Information and Communication Technology (ICT) through 

the internet and those who cannot (Van Dijk, 2006). Campos-Castillo (2015) refers to two 

differential gaps by levels of access to information and computer technology. The first level 

arose from the early research on the digital divide, which was related to gender, race, and SES. 

With the overall gap narrowing in the first level in the U.S., a second level of research has 

emerged – usage (Campos-Castillo, 2015). As we have moved into the Digital Age, the divide 

also includes knowledge to utilize the tools of technology and technology support. (Czaja, 2015; 

Modarres, 2011).  

During the literature review, information was also found beyond the individual level of a 

digital divide. Dewan and Riggins (as cited in Skaletsy, 2013) outlined the digital divide into 

three levels: global, organizational, and individual. From a global perspective, Norris (2001) 

discussed the divide between countries related to information rich and information poor. Norris 

questioned whether the internet would increase or decrease the stratification of the divide 

between those who have access and those who do not. While there are differences between 

countries, this divide also trickles down to the individual level regardless of a country’s wealth of 

access. Digital divides such as political, geographical, economic, education, gender, and access 

still exist (McMurtrey et al., 2008). The most pervasive technology at present, smart phones, 

now allows internet access with relatively low costs. Yet, this still has not eliminated the Digital 
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Divide at the individual level. Observations in the Modarres (2011) study suggest that for full 

engagement and access in the digital world, cell phones are not equal to a networked computing 

device as engagement is more than just access, but also creation of information. As technologies 

advance, limitations of the cell phone could be eliminated with applications, increased speed and 

increased size of displays; however, costs of data levels and speed rates could very well remain 

an issue with access (Strover, 2014).  

Age has been one of the demographics consistently noted in the divide research 

(Belander & Carter, 2009; McMurtrey, McGaughey, & Downey, 2008; Modarres, 2011). 

However, a new demographic has emerged in the literature that is of concern specific to the 

elderly, adults age 65 and older. This group is the largest growing demographic not just in 

America, but globally (McMurtrey et al., 2008; Wagner, Hassanein, & Head, 2010). The new 

divide is called the gray digital divide (McMurtrey et al., 2008).  

Gray Digital Divide 

Globally, 69.8% of the population does not engage on the internet (Barnard, Bradley, 

Hodgson, & Lloyd, 2013). Barnard et al. report that in the United Kingdom, internet use for 

older adults 65 to 74 years old is 40% and 20% for those 75 years old and older. In the United 

States, these figures are similar for those 65 and older with use reported to be approximately 

53% for internet or email and specific to individuals from 75 to 84 years of age, internet and 

computer usage was approximately 25% (Hallows, 2013; Mitzner et al., 2010). Of the 10 oldest 

countries globally, Sweden, Germany, and Belgium had the highest rates of information 

technology (IT) adoption; however, even with the rates of adoption, there is still great concern of 

the age-related digital divide and e-Inclusion (Niehaves & Plattfaut, 2011). Niehaves and 

Plattfaut conducted research in Germany; the rate of internet adoption in the overall population 
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was 82%. Germany also has an older adult population (65 and above) of 20.7% with 43% 

reporting to be online (Niehaves & Plattfaut, 2011). In Sweden 18.1% of the population is 65 and 

above; the general population that is online was reported to be 92%, while only 61% of older 

adults were online (Niehaves & Plattfaut, 2011). Younger adults are more likely to adopt 

technology than older adults (Czaja et al., 2006). 

Technology Adopters 

Older adults are the largest growing demographic globally and some research has found 

this was also the largest growing computer and internet user group related to both work and 

home use (Wagner, Hassanein, & Head, 2010). Cresci, Yarandi and Morrell (2010) reported that 

individuals 50 years old and older were the fastest growing age group of internet users. 

Additionally, those using the internet were more educated with higher income and were younger 

than those not using the internet in the “older adult” population (Cresci et al., 2010; Fox, 2004). 

Those who were most likely to adopt technology were working professionals (Salovaara, 

Lehmustallio, Hedman, Valkonen, & Nsanenn, 2010; Wagner, Hassanein, & Head, 2010). Fox 

and Rainie (2014) reported computer use in 2014, whether at home, school or work, for older 

adults ages 50 to 64 was 84% and those age 65 and above computer use reduced to 56%. 

Adopters in the older adult group tend to be the younger persons in the demographic who 

are more familiar with and utilize technology at higher rates (Salovaara et al., 2010). 

Specifically, the Baby Boomer group (born 1946 - 1964), of the older demographic has been in 

the workforce as technology was introduced and evolved, which has caused some contrasting 

results of adoption rates (Hallows, 2013; Salovarra et al., 2010). Hallows (2013) points to how 

older adults are being categorized in research studies, possibly oversimplifying or 

inappropriately; some researchers are defining this demographic from 50 and above while others 
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use 65 and above (Hallows, 2013). This was also found in Pew Research Center articles. Zickuhr 

(2010) divides Baby Boomers into the older (born 1946-1954) and younger (born 1955-1964) as 

research has shown there is a distinction within the Baby Boomer generation.  

In 2010 the percent of elderly or older Boomers, identified as those born between 1946 

and 1954, were 14% of the adult population; of this group, 13% reported using the internet 

(Zickuhr, 2010). The late or younger Boomers, identified as born between 1955 and 1964, were 

20% of the adult population; of this group, 20% reported using the internet (Opalinski, 2001; 

Zickuhr, 2010). Persons engaging online are using, to some extent, email, web searching, 

retrieving health information and to a lesser extent using government and financial sites 

(Zickuhr, 2010).  

In a web survey of older adults 60 and above in the US, Canada, and abroad, participants 

relayed communications with their computer were very important to keep in touch with family, 

friends and others, especially for those geographically separated (Opalinski, 2001). In fact, 

participants reported the number of communications with others actually increased with 

technology. Opalinski (2001) also reported older adults were using technology for hobbies, 

leisure activities, and education (e.g., classes, second career, mental activity, etc.). Zickuhr and 

Madden (2012) reported 70% of older adults are online on a normal day. The top three online 

activities reported for US older adults were email, searching, and health information, 

respectively (Cresci et al., 2010; Zickuhr, 2010). In a recent study by Wu et al. (2015), one of the 

key reasons for engaging with technology was to not be excluded from society. Therefore, those 

using the technology online are communicating and are on some sites of importance to their 

engagement in society, health, and well-being. 
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Non-Adopters 

Most generations in America have adopted the internet; however, the use significantly 

decreases for individuals 65 years old and older (Zickuhr, 2010). Of this demographic, two 

generations are identified. The Silent Generation includes those of the ages 65 to 73 and the G.I. 

Generation includes those ages 74 and older (Zickuhr, 2010). Of those in the Silent Generation 

and G.I. Generation, only 58% and 30%, respectively are online (Zickuhr, 2010). Around the age 

of 75, internet and broadband technology use drops significantly to 34% (Zickuhr & Madden, 

2012). Czaja et al. (2006) found several factors that predicted adoption, which were age, 

education level, ethnicity, intelligence, and computer self-efficacy and anxiety. Of particular 

interest for the focus of the Czaja et al. study is perceived self-efficacy related to technology 

adoption. 

A relationship was reported between age and technology adoption to anxiety and self-

efficacy with computers and cognition (Czaja et al., 2006; Mitzner et al., 2010). Indeed 

perceptions of technology by older adults do matter related to adoption. Some older adults 

reported they were “too old,” questioning their ability to learn, difficulty using technology, 

interest, and perceived daily usefulness (Barnard et al., 2013; Wu et al., 2015). Zickuhr and 

Madden (2012) report 38% of non-adopters in the G.I. Generation are not interested due to 

relevancy. In addition, older adult perceptions about use of technology and the internet included 

fear or anxiety as well as the actual practicality of technology (Barnard et al., 2013; Mitzner et 

al., 2010; Wu et al., 2015). In Finland and Sweden, Salovaara et al. (2010) found that late middle 

aged adults were open to and more inclined to use technology if there was a perceived need to do 

so in their daily lives. Participants in the study who had used technology in the past are more 

willing to experience new technologies (Salovaara et al., 2010). Those who had negative 



23 

experiences had feelings of anxiety and alienation (Turner et al., as cited in Salovaara et al., 

2010). In the United States, Wu et al. (2015) also found alienation or feelings of social injustice. 

They found there was social pressure to use technology to fit in or be excluded from society (Wu 

et al., 2015, p. 198). Concerns raised in Wu et al. included privacy and security and a decrease in 

human contact (2015).  

e-Health 

 With the use of technology in diagnosis, treatment, maintenance and monitoring of 

medical care (e.g., m-health, tele-health), older adults can be in danger if this shift in e-Health 

continues to grow as it has in the past three decades (Barnard et al., 2013). The health domain is 

an area where change is predominant related to the use of technology. Czaja (2015) defines e-

Health applications as communication and digital technologies utilized to access health support 

or information (p. 48). A subcategory under e-Health is m-Health, which utilizes smart or mobile 

phones to collect and send health data (Czaja, 2015). Mobile or smart phones also provide two-

way communications where clinicians can provide health information outside of the physical 

office (Czaja, 2015). For those in rural areas or individuals not very mobile, tele-health allows 

for diagnoses and treatment at a distance. These aforementioned technological tools have 

changed healthcare, bringing the patient into a partnership with clinicians; this partnership then 

shifts more responsibility to the patient in managing their health (Czaja, 2015).  

With the wealth of health information online (e.g., blogs, support groups, health web 

sites, Personal Health Records, etc.), patients and caregivers can be better informed, which 

allows for informed decisions and better health management (Czaja, 2015). With the obvious 

benefits of participating in e-health, expected widespread adoption is less than projected due to 
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privacy concerns, but Czaja (2015) also notes other factors such as a lack of effective promotion, 

lack of end user access and skills, usability and design of sites, and literacy are also factors.  

Opalinski (2001) refers to successful aging with technology as a link that can increase 

independence longer and slows decline. In a more recent study, Czaja (2015) asserts that not 

only are interactions with technology by older adults necessary, but it is also provides benefits 

such as “enhancing health, well-being, safety, security and quality of life” (p. 46). In e-health, 

some researchers suggest technology engagement can impact the length of time one can live 

independently. Indeed, Czaja (2015) writes telemedicine systems can help those with chronic 

conditions, mobility restrictions or live in rural areas to remain at home. Technologies used range 

from online communications with care providers, e-patient portals for personal health 

information, m-health services, and other technologies such as assistive technology (Czaja, 2015; 

Yee-Mei Chu, 2008). Survey results noted in Mitzner et al. (2010) reveal older adults have 

knowledge of health related technologies that will extend their independent living, with three 

quarters willing to engage with telemedicine, yet adoption seems lagging. However, in the digital 

divide, access is a well-established barrier. This potential benefit is only as good as the access, 

but one must also consider the potential to utilize the technology as access alone is not enough 

(Czaja, 2015). 

Campbell and Wabby (2003) noted a lack of access was the reason for not being engaged 

in one’s health care; conversely, Millward cited in Hallows (2013) relayed that it is a lack of skill 

level, not access that is the reason for older adults not actively participating in their health. Of 

those older adults who use the internet, seeking of health information was one of the top three 

activities (Hallows, 2013). Campbell and Wabby (2003) noted this has an advantage in that some 

patients will be more apt to ask questions (Hallows, 2013). One participant elaborated about a 
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doctor’s visit that resulted in a change in medication due to her comfort of asking questions after 

engaging in an online search of medical information about her condition (Campbell & Wabby, 

2003; Hallows, 2013). To take advantage of technology, training should be part of an 

intervention plan. The importance of training was found in the literature review. Czaja (2015) 

states in addition to actual access, there is a need for proper support and training, training on 

appropriate use of the technology. Yee-Mei Chu (2008) also noted a need for training with older 

adults not only for online engagement, but for recognition of reliable medical resources. 

e-Commerce 

As with other areas, commerce has also taken advantage of the internet and connectivity. 

Many items are purchased and sold daily across the globe. Items range from general shopping for 

clothing to purchasing stocks or precious metals, to ordering specialized medical devices, 

prescription medications and medical supplies. When one considers the benefits of e-commerce, 

older adults that are not online cannot take advantage of these conveniences. Beyond the 

conveniences, e-commerce also offers opportunities. Issues such as mobility or physical ability 

are removed with e-commerce (Leppel & McCloskey, 2011). The challenges for shopping in the 

traditional brick and mortar stores include driving, walking, or even holding bags of items 

purchased (Leppel & McCloskey, 2011). Leppel and McCloskey (2011) relayed that among 

those online, individuals that are limited by mobility may be online more than others. In their 

study of online grocery shopping behavior in Sweden, Leppel and McCloskey (2011) found 

barriers or challenges to engagement of online shopping. These were not dissimilar to findings in 

the literature review. Issues noted for online participation that were physical in nature included 

manual dexterity, navigation, and visual abilities related to site design (i.e., amount of content to 

page, small fonts and link size, colored fonts, and poor contract), which leads to ease of use 
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(Hansen as cited in Leppel & McCloskey, 2011; Yang & Chen, 2015). Safety, security, and 

privacy were also noted as barriers for use of e-commerce (Iglesias-Pradas, Pascual-Miguel, 

Hernendez-Garcia, & Pelaez, 2013; Leppel & McCloskey, 2011; Obal & Kunz, 2012; Trevinal 

& Stenger, 2014). Barriers related to older adults and e-commerce included potential financial 

risks, information gathering and sharing tactics, and trust that privacy is protected (Lian & Yen, 

2014; Obal & Kunz, 2012). Design of sites and equipment were other areas that industry should 

address for optimal utilization of the aging population. 

Design and Usefulness 

Studies were found related to software and hardware as barriers to adopting and using 

technology (Etcheverry, Baccino, Terrier, Marquie, & Mojahid, 2012; McMurtrey et al., 2008; 

Trevinal & Stenger, 2014). In fact, a new field emerging related to older adults and technology is 

gerontechnology (Charness & Boot, 2009). In Wu et al., (2015) the definition of 

gerontechnology is “the study of technology and aging for ensuring good health, full social 

participation, and independent living through the entire life span” (p. 93). The focus of this 

interdisciplinary field of gerontology and technology is to discover how normative changes of 

aging can affect technology use, to understand what drives technology use, and to find the best 

ways to design technology for older adults (Charness & Boot, 2009; Wu et al., 2015). Hardware 

related issues were understanding, accessibility, updates, and physical limitations as one ages 

(Hanson, 2010; Opalinski, 2001). Specific to hardware, consider how intricate mechanical 

movements must be for a mouse, the size of head-set plugs, size of keys and visually the size of 

text on keys themselves.  

Development of devices that are more forgiving need to be developed for older end users 

(Barnard et al., 2013; McMurtrey et al., 2008). A hardware design example to remedy issues was 
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to have larger keys (buttons) and mouse options for visual and/or manual dexterity issues 

(McMurtrey et al., 2008; Opalinski, 2001). More uniformity or standardization in device and 

program settings was another area mentioned as each device differs (McMurtrey et al., 2008). 

Industry should consider more homogeneity in how things operate as it could reduce barriers 

(i.e., cons) for use in older adults.  

With regard to software, McMurtrey et al. (2008) noted many companies are missing 

opportunities because their mindset is toward a younger market, not addressing the needs of 

older adults. The main software issue was the need to remain current with versions on one’s 

device (Hanson, 2010). The issue of remaining current was not surprising when one considers 

how frequently new versions of programs are launched. This is where help resources become 

important for an individual in contemplation or preparation stages in the Transtheoretical Model 

where beliefs in personal abilities to adopt technology may still be in question. Manuals and help 

areas need to be in common, simple language (Hanson, 2010); in addition to common language, 

graphics need to be included with the instructions for visual references.  

Related to updating technology, Hanson (2010) noted older adults were not as likely as 

younger adults to seek new technology just because a new technology was released. Rather, the 

older adults were more inclined to be users who are pragmatic or practical (Barnard et al., 2013; 

Hanson, 2010). There must be a perceived usefulness and perceived application that cannot be 

met by other, more familiar devices such as a telephone landline (Hanson, 2010). There must be 

purpose. Hanson concluded the relationship of technology use is complex considering older 

adults’ interest in, experience with, and perceived usability of technology. While Hanson noted 

usability of technology and focus on strengths related to the issue of non-adoption, perceptions 

of usefulness remained constant. The last area related to barriers was the actual interface (web 



28 

site), which included privacy and security, web site ease of use and formatting of the site. 

Designers need to focus on older users and their strengths and address ease of use (Hanson, 

2010). 

Looking at web site presentation, Reisenwitz, Iyer, Kuhlmeir, and Eastman (2007) found 

sites to be “elderly hostile” (p. 48). Charness and Boot (2009) noted that a potential reason for 

computer anxiety in older adults was poor design for this particular end user. Specifically, 

Etchieverry, Baccino, Terrier, Marquie, and Mojahid (2012) found older online consumers 

located fewer targets than younger consumers in navigation tasks, but did better than younger 

persons in content target finding. Older adult participants found target items less quickly when 

small fonts were used, when pages had less white space or when links were less obvious 

(Etchieverry et al., 2012). Frustration was experienced when seeking particular production 

information (Leppel & McCloskey, 2011). Sites with small text, layers and overlapping windows 

and hard navigation created issues for older e-consumers (Reisenwitzet al., 2007). Another 

design tool noted in Yang and Chen (2015) was options for magnification and use of single-click 

options instead of double click options. Related to the TTM, these issues could lead costs (cons) 

to outweigh benefits (pros) for utilizing technology. Negative experiences could keep an 

individual from moving to action from preparation or to maintenance from action, or possibly 

cause an individual to lapse back into either preparation or contemplation.  

The Transtheoretical Model 

The Transtheoretical Model (TTM) is a leading model of intentional behavior change in 

the health domain that is empirically based theorized by Prochaska and DiClemente (1983); 

Prochaska, DiClemente, and Norcross (1992); and Prochaska et al. (2005). According to 

Prochaska (2008), research results theoretically “support the TTM perspective that there is a 
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common structure or pattern to behavior change across very diverse problems and populations” 

(p. 847).  

The model came from research on therapeutic options in psychotherapy and how people 

intentionally change. During the 1980s, there were multiple therapeutic systems of 

psychotherapy proliferating options for clinicians confounding their own personal system of 

approach that resulted in a Zeitgeist emerging (Prochaska & DiClemente, 1982). Clinicians 

began to seek a more effective approach beyond their own system; clinicians and theorist, 

regardless of the system, were exploring for shared principles of “change.” Others were moving 

toward an integration across the many options of therapy systems (Prochaska & DiClemente 

(1982) such as Bandura (1977). Bandura (1977) presented a model of change in which effective 

therapy produced cognitive restricting in the person’s sense of self-efficacy.  

Transtheoretical therapy moved “toward a more comprehensive model of change,” which 

arose from a “comparative analysis of 18 of the leading therapy systems” on how people change 

with and without therapy (Prochaska & DiClemente, 1982, p. 277), hence the term 

Transtheoretical. While many therapeutic models looked at the development of maladaptive 

behaviors, the Transtheoretical model focused on strengths, using intentional change in the 

foundation of integration efforts (Prochaska & DiClemente, 1984). Transtheoretical therapy 

utilizes the competencies of the clinician and client in a constructive approach. The 

Transtheoretical Model (TTM) then was intended to be an integrative, comprehensive model that 

is more of a process (Prochaska & DiClemente, 1984).  

The TTM utilizes stages of change (SOC) as an organizing framework for readiness or 

intention to change a behavior (Prochaska et al., 2005). The model has three constructs, which 

are perceived self-efficacy (SE), decisional balance (DB), and processes of change (POC). 



30 

Stages of change helps one understand when a change in intentions, behavior and attitude, and 

environment occurs (Prochaska, DiClemente, & Norcross, 1992). Decisional balance is a 

measure of weighing perceived pros and cons of changing (Prochaska, DiClemente, & Norcross, 

1992). Processes of change are interventions used to modify a behavior and are experiential and 

environmental (Prochaska & DiClemente, 1984; Prochaska, Norcross, & DiClemente, 1994). 

The perceived self-efficacy measure looks at an individual’s perceptions of their confidence in a 

particular situation. The TTM assesses a person’s emotional readiness to adopt a new behavior or 

extinguish an unwanted behavior over time to affect some intentional behavior change 

(Prochaska et al., 2005). Studies have found when an individual modifies a behavior they move 

through stages (Prochaska, DiClemente, & Norcross, 1992; Prochaska, Norcross, & DiClemente, 

1994; Prochaska et al., 2005).  

Stages of Change 

Velicer, Brick, Fava and Prochaska (2013) noted the “central organizing construct” of the 

TTM “is the temporal dimension” that describes the levels of readiness to change (p. 225). By 

definition, stages of change are behaviors and intensions that are related to problem behavior of 

interest (Velicer et al., 2013, p. 225). In the original research of Prochaska and DiClemente 

(1982), they identified five stages of change. However, in later analysis they worked with four 

stages, omitting the stage of preparation for seven years. In 1992, the researchers reported new 

findings after cluster analyses of the data--individuals scored high on action and contemplation. 

This additional analysis supported the importance of preparation as one of the five stages of 

change and the model was revised (DiClemente et al., 1991; Prochaska, DiClemente, & 

Norcross, 1992). The five stages of change in the TTM are: pre-contemplation (PC), 

contemplation (C), preparation (PR), action (A), and maintenance (M) (Prochaska et al., 2005; 
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Prochaska, DiClemente, & Norcross, 1992). Movement in the stages of the change is analogous 

to a spiral pattern and can be labeled as progressing, stable or regressing (Prochaska & 

DiClemente 1982; Prochaska, DiClemente & Norcross, 1992; Velicer et al., 2013). An individual 

can skip a stage or regress back, but one cannot regress back to an unconscious state of pre-

contemplation. It has been found that few may regress from contemplation with knowledge, but 

no intentions of changing (Norcross, Krebs, & Prochaska, 2011; Prochaska, DiClemente, & 

Norcross, 1992). If the change achieved in the maintenance stage was difficult, individuals often 

fight the urge to return to the pre-sequent behavior and some could move back to a pre-active 

stage (Prochaska et al., 2005).  

Precontemplation. In the pre-contemplation (PC) stage, the individual is blissfully 

ignorant of the importance of change. They deflect or look away from the needed change, 

repressing signals that suggest change such as billboards or magazine ads or from others in their 

life (Prochaska & DiClemente, 1984; Prochaska et al., 2005). Individuals in this stage are 

unconsciously protecting themselves, either being defensive or in denial (Prochaska et al., 2005). 

Precontemplators can be either under-informed or uninformed of their current need for change. 

The individual has no intention of making a change in the foreseeable future and makes no 

commitment to change (Norcross, Krebs, & Prochaska, 2011; Prochaska, DiClemente, & 

Norcross, 1992). It is noted the pre-contemplator may “wish to change,” which differs from 

considering or intending to change in the next six months (Prochaska, DiClemente, & Norcross, 

1992, p. 1103). Self-efficacy is not evident in this stage.  
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Contemplation. The second stage of contemplation (C) finds an individual beginning to 

attend more to the idea of recommended change (Prochaska & DiClemente, 1984). The person 

starts to “hear” recommendations and is no longer in total denial. They begin to not only seek 

information related to their problem, but also reassurance (Norcross, Krebs, & Prochaska, 2011; 

Prochaska & DiClemente, 1984). In this stage, the individual has a sensation of adopting the new 

behavior within the next six months (Prochaska, Wright, & Velicer, 2008; Prochaska et al., 

2005). A contemplator has not committed to taking action yet, but is thinking about a change and 

weighing pros and cons (Prochaska, DiClemente, & Norcross, 1992). It is in this stage that pros 

and cons normally cross over (Prochaska et al., 1994). Until the individual achieves an 

understanding of the problem, they are slow to act (Norcross, Krebs, & Prochaska, 2011). 

Preparation. In the third stage of preparation (PR), an individual plays with the idea of 

change and starts asking family and friends questions. They are preparing to implement change 

because there is evidence of importance to do so (Prochaska et al., 2005). While there may be 

small changes toward the wanted behavior, true action of change has not occurred (Marshall & 

Biddle, 2001; Norcross, Krebs & Prochaska, 2011). Thoughts of pros and cons (i.e., decisional 

balance) are being considered, with pros beginning to outweigh cons, and self-efficacy enters. 

Crossover of pros and cons can occur in the preparation stage (Prochaska et al., 1994). 

Prochaska, DiClemente and Norcross (1992) note that this stage was originally called decision 

making. In the PR stage, the individual intends to act in the next 30 days (Prochaska, Wright, & 

Velicer, 2008).  
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Action. The fourth stage, the action stage, is where the individual is fully engaged in 

changing the behavior. This is the most visible stage, which requires a time and energy 

commitment (Prochaska & DiClemente, 1984; Prochaska, DiClemente, & Norcross, 1992). The 

action (A) stage is often incorrectly equated with actual change (not there yet). An individual has 

been overtly successful at moving toward the new behavior for less than six months or a 

substantive period of time (Prochaska & DiClemente, 1984; Prochaska, DiClemente, & 

Norcross, 1992, p. 1104). Positive self-efficacy begins to reach a threshold; pros outweigh cons 

and the individual is acting on beliefs. It has been noted the action stage tends to be the briefest 

stage (Prochaska & DiClemente, 1984; Prochaska, DiClemente, & Norcross, 1992).  

Maintenance. Maintenance is the fifth stage. This is where individuals have successfully 

changed the behavior, maintaining it for more than six months (Prochaska et al., 2005). 

Individuals continue to work to solidify the change accomplished from the action stage. Those in 

this stage have not only increased esteem from acting on beliefs of self-efficacy, but also 

increased confidence of maintaining the change (Prochaska, 2008; Prochaska & DiClemente, 

1984). Table 1 provides an overview of the stages of change with key identifiers.  
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Table 1 

Overview of the Stages of Change 

State Identifiers 

Pre-contemplation (PC) Denial, un-informed, under-informed, cons outweigh 

pros, no thoughts of changing in immediate future 

 

Contemplation (C) Aware of issue, considering change but no commitment, 

starts seeking information, pros and cons about equal, 

intending to take action in next six months 

 

Preparation (PR) Small changes, creating a plan of action, pros outweigh 

cons, intending to take action in next 30 days 

 

Action (A) Overt changes, acting on beliefs, higher self-esteem, 

briefest of stages, change has been for a period of less 

than 6 months 

 

Maintenance (M) New behavior successfully occurring for more than six 

months 

 

In addition to the stages framework, the TTM has three other constructs: decisional balance, 

processes of change, and perceived self-efficacy (DiClemente et al., 1991; Prochaska, Wright, & 

Velicer, 2008).  

Decisional Balance 

An important determination of how an individual can progress to change depends upon 

their decision making effectiveness (Prochaska, 2008). The Decisional balance (DB) construct of 

the TTM pulled upon the medical decision making theory by Janis and Mann (as cited in 

Prochaska, 2008). There were eight constructs identified: “instrumental benefits of self, 

instrumental benefits to others, approval from self, approval from others, instrumental costs to 

self, instrumental costs to others, disapproval from self, and disapproval from others” in Janis 

and Mann (as cited in Prochaska, 2008, p. 846). Their conceptualized conflict model of decision 

making assumed an individual makes sound decisions by carefully considering all options and 
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comparing the possible losses and gains (Janis & Mann as cited in Prochaska et al., 1994). These 

loss and gain consequences were suggested to be categorized as follows: (a) loss or gain for self, 

(b) loss or gain for significant others, (c) disapproval or approval from significant others and (d) 

disapproval or approval of self (Janis & Mann as cited in Prochaska et al., 1994). In their 

analysis of a measure based on Janis and Mann’s 1977 model of decision making, Velicer et al., 

found two orthogonal items: pros of smoking, cons of smoking (as cited in Prochaska, 

DiClemente, Velicer, Ginpil, & Norcross,1985, p. 397).  

Factor analyses have resulted in two constructs, pros and cons of changing, as the 

principal component (Prochaska, 2008). Prochaska (2008) relays that consistently these two 

constructs have been found to be “principal” components of decision making and are critical 

factors in the TTM (Prochaska et al., 2008; Prochaska et al., 1994). A meta-analysis of 50 health 

behaviors (Hall & Rossi as cited in Prochaska, 2008) found very little correlation between pros 

and cons (r=.05) of changing behavior. It was concluded that the decisional balance construct of 

pros and cons could be utilized to study motivational and cognitive shifts across stages (Velicer 

et al., as cited in Prochaska et al., 1994).  

Decisional balance (DB) moves in critical ways as one progresses through the stages of 

change (Prochaska et al., 2008). Prochaska (2008) asserts theoretically, research results support 

the TTM -- there appear to be underlying relationships between decision making and stages of 

change that are common across many behaviors (p. 847). In studies, it has been found that as an 

individual moves from pre-contemplation to action, the pros for a new behavior increase; 

conversely, in movement from contemplation to maintenance, the cons decrease with each stage 

as predicted by the model (Hall & Rossi as cited in Prochaska, 2008; Prochaska, Wright, & 

Velicer, 2008; Prochaska et al., 1994). In contemplation, the pros and cons are about equal, 
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which is where crossover can be observed; however, this can also take place in the preparation 

stage (Prochaska et al., 1994). It is noted that persons may change their attitude toward the 

behavior before the changing (Prochaska, Wright, & Velicer, 2008). These relationship patterns 

have been found in over 50 health behaviors in more than 140 studies in 9 languages in 10 

different countries (Prochaska, 2008). These variables have consistent, clear relationships when 

integrated across stages of change with patterns and magnitudes as predicted in Prochaska in 

1995 (Prochaska, 2008; Prochaska et al., 1994). The results have been helpful in interventions. 

To facilitate progress from precontemplation, the intervention should focus on increasing pros 

for changing the behavior; once in contemplation focus on reducing cons should lead to progress 

to action (Prochaska et al., 1994).  

Perceived Self-Efficacy 

The perceived self-efficacy construct in TTM is based on Bandura’s theory of self-

efficacy (1977). An individual’s perceived self-efficacy is measured across different situations to 

determine how competent they believe themselves to be in particular situations (Bandura, 1977; 

Prochaska, Wright, & Velicer, 2008). Previous studies have shown important relationships 

between perceived self-efficacy and stage of change (DiClemente, 1986; DiClemente et al., 

1991; Marcus, Selby, Niaura, & Rossi, 1992; Prochaska et al., 1991; Velicer, DiClemente, Rossi, 

& Prochaska, 1990). Perceived self-efficacy evaluations by individuals are hypothesized to 

mediate behavior change as well as predicting performance of a task; in health models, it has 

been shown that self-efficacy increases with treatment as an individual progresses from the 

preparation stage to maintenance stage (Bandura, 1977; Prochaska & DiClemente, 1984; 

Prochaska, Wright, & Velicer, 2008). For example, in a cross-sectional TTM study of smokers, 

Prochaska and DiClemente (1984) found self-efficacy to increase as movement from 
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precontemplation to contemplation to action and then to the maintenance stage. It has been 

shown that self-efficacy increases as an individual moves from the preparation stage to the 

maintenance stage (Prochaska, Wright, & Velicer, 2008). Comparing individuals in the early 

stages to those in the action stage, the largest difference of self-efficacy scores are observed 

(Rossi & Redding in Lipschitz et al., 2013). Precontemplators and contemplators score lowest 

and those in maintenance scored highest (DiClemente, Prochaska, & Gibertini, 1985). Marcus et 

al. (1992) found similar results in their study of exercise behavior; participants had different 

levels of exercise self-efficacy at various stages of change. These results can be utilized to 

customize interventions at different stages to increases an individual’s perceived self-efficacy. 

Processes of Change 

Processes of change are strategies to engage in to modify a behavior; these processes are 

experiential and environmental (Prochaska & DiClemente, 1984; Prochaska, Norcross & 

DiClemente, 1994; Prochaska, Wright, & Velicer, 2008). Results from previous studies 

(DiClemente & Prochaska, 1982; Prochaska, Crimi, Lapsanski, Martel, & Reid, 1982), have 

defined and found the processes of change measure to be reliable (Prochaska, DiClemente, 

Velicer, & Zwick, 1981 as cited in Prochaska, 2008). Studies specific to smoking cessation have 

found different processes are used at different stages of change (Prochaska, DiClemente, & 

Norcross, 1992). Nine major processes used in studies are (a) consciousness-raising, (b) social 

liberation, (c) emotional arousal, (d) self-reevaluation, (e) commitment, (f) countering (counter 

conditioning), (g) environmental control, (h) rewards and (i) helping relationships (Prochaska, 

Norcross, & DiClemente, 1994). These processes present both overt and covert experiences and 

activities utilized to move from one stage to another when an individual is changing behavior 

(Prochaska & DiClemente, cited in Cook, O’Leary & Allman-Farinelli, 2015). Processes that are 
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behavioral include stimulus control, reinforcement management, counter conditioning, self-

liberation, and helping relationships; processes that are experiential include consciousness 

raising environmental reevaluation, dramatic relief, and self-reevaluation and social liberation 

(Prochaska, DiClemente, & Norcross, 1992; Prochaska, Norcross, & DiClemente, 1994; 

Prochaska, Wright, & Velicer, 2008; Reed, 1999). In early stages, experiential processes (i.e., 

consciousness raising, dramatic relief, environmental reevaluation and self-reevaluation) are 

more important and in the later stages behavioral processes (i.e., self-liberation, 

counterconditioning, helping relationships, reinforcement management and stimulus control) are 

more important (Biddle & Nigg, 2000; Reed, 1999).  

Some studies used one, two or three constructs from the Transtheoretical Model (Aygun 

& Ergun, 2014; Blaney et al., 2012; Nigg et al., 1999; Kowalski, Jeznach, & Tuokko, 2014; 

Prochaska et al., 1994; Velicer, DiClemente, Prochaska, & Brandeburg, 1985; Weller et al., 

2014). This researcher utilized the constructs of Stage of Change (SOC), Decisional Balance 

(DB) and perceived self-efficacy (SE) for the study.  

TTM Studies 

In the early 1980s, Prochaska and DiClemente began studying intentional change in 

individuals quitting smoking in an effort to understand how change occurred; as a general model 

to explain intentional behavior change of self-changers, the TTM was developed (Prochaska & 

DiClemente, 1983, 1985; Prochaska & Velicer, 1997). According to Prochaska (2008), research 

results theoretically “support the TTM perspective that there is a common structure or pattern to 

behavior change across very diverse problems and populations” (p. 847). Indeed, when one 

enters Transtheoretical Model of Behavior Change into a library search, over 30,000 results 
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return with topics ranging from psychotherapy to elder driving habits. This section will provide a 

synopsis of early studies of self-changes with the TTM.  

Related to smoking cessation, in the 1980s there was limited research on self-changers 

(non-therapy changers) compared those individuals who were in formal therapy programs to quit 

smoking. While early studies did not find differences between these two groups on previous 

attempts, history of smoking, locus of control, or on the Jackson Personality Inventory measures, 

DiClemente and Prochaska did find self-changers differed in terms of processes in recent 

attempts to quit (1983). As the model predicted, precontemplators used fewer processes of 

change than individuals in other stages. While DiClemente and Prochaska (1983) noted it was 

unclear what moves an individual to serious contemplation, these individuals were more likely to 

respond to education and feedback and reported thinking about their behavior, which carried 

over into action; individuals reported thinking about their behavior. For those who relapsed, they 

reported using processes of change seen most often in individuals in the stages of contemplation 

and action. Results did provide support for the TTM, but also provided the researchers with 

directions for modifications. DiClemente and Prochaska (1983) noted a need for longitudinal 

studies for predictive validity of stage change and comparison studies of other behavior problems 

to see if the change processes differ. As a result, a longitudinal study was undertaken. 

Prochaska, Diclemente, Velicer, Ginpil and Norcross (1985) conducted a longitudinal 

study to predict change in the smoking status of self-changes. In this study, self-change efforts 

were assessed using the measures of perceived self-efficacy, change processes and decisional 

balance for smoking cessation over a two-year period. The 866 adult participants completed a 

questionnaire every six months. They found that self-efficacy was significant as a predictor of 

change of smokers in the natural environment (Prochaska et al., 1985); specifically, perceived 
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self-efficacy “contributed strongly” for change from contemplation to action and also from 

action to maintenance (p. 404). The two decision making scales (pros and cons) were found to be 

predictors in the early stages of precontemplation and contemplation for change. With regard to 

processes of change, 13 variables were retained, but varied in predictability (Prochaska et al., 

1985). It is reported the processes that predicted regression, or no change instead of progression, 

in stages of change were more toward environmental than experimental as the individual has 

more control in the later (Prochaska et al., 1985). 

 Another early study by Velicer et al. (1985), applied the decisional balance construct to 

assess and predict smoking status of 960 subjects from Houston, Texas and Rhode Island. A 24-

item measure was constructed specific to smoking cessation to study participants’ process of 

decision making (Velicer et al., 1985, p. 1281). The two scales, pros and cons of smoking, were 

found to be successful not only in differentiating the five stages of change of smokers, but also as 

predictors of participants smoking status at a six month follow up (Velicer et al., 1985, p. 1279). 

In their study, Velicer et al. (1985) found the construct predicted movement of participants “from 

pre-contemplation to contemplation and from contemplation to action” (p. 1288). Velicer et al. 

(1985) elaborated the pros and cons scale could have wide application as a good predictor of 

behavior change in other contexts.  

In an integrative study of stages of change and decisional balance, Prochaska et al. (1994) 

investigated the generalization of the TTM across 12 behaviors in a variety of populations. 

Examining the relationship between stages of change and the two scales of pros and cons, the 

behaviors were in two categories: cessation and acquisition. Acquisition of positive behaviors 

included condom use, mammogram screening, sunscreen use, exercise, exposure to radon gas 

and physician preventative practices; the cessation of negative behaviors included weight 
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control, safer sex, adolescent delinquency, and quitting smoking or quitting cocaine (Prochaska 

et al., 1994). Though these behaviors differed in frequency, legality, addictive, socially 

acceptable, public or private practices, they did have commonalities. These behaviors are 

applicable to a large number of individuals, either mental or health outcomes, and required a 

time commitment beyond one event (Prochaska et al., 1994).  

A total of 3,858 participants from 12 separate samples were in the study. Across the 12 

behaviors, a clear commonality was observed -- patterns of change in decisional balance across 

stages of change and internal structure of the measures (Prochaska et al., 1994). This resulted in 

“highly predictable patterns” related to the pros and cons of decisional balance to stages of 

change (Prochaska et al., 1994, p. 44). For precontemplators, Prochaska et al. (1994) found the 

cons of changing outweighed the pros and the pros were higher for change in contemplators 

compared to precontemplators in all 12 problem behaviors as predicted by the model. When 

reviewing the results for those in the action stage, with the exception of the cocaine sample, the 

pros of changing outweighed the cons and in all behaviors, the cons were lower (Prochaska et al., 

1994). These results provide strong support for the TTMs generalizability in the stages of change 

and decisional balance constructs.  

In the late 1990s, few studies related to exploring tailored interventions to improve health 

and promote function, and few studies researched multiple health risks behaviors in older adults 

(Nigg et al., 1999). A study of older adults was conducted by Nigg et al. (1999) of stages of 

change distribution across 10 health-risk behaviors and interrelationships. The sample was 

representative of members of a health maintenance organization. The behaviors included use of 

seatbelts, attempting to lose weight, regular exercise, eating a high-fiber diet, avoiding high fat 

food, sun screen use, avoiding sun exposure, self-exams for cancer, attempts to reduce stress, and 
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stopping smoking (Nigg et al., 1999). Specific to the health behaviors, precontemplators were 

noted to be among the two highest percentages for all behaviors in the study (Nigg et al., 1999). 

The maintenance stage was well represented with these participants engaged in healthy 

behaviors, and were, therefore, viewed as the healthier group of the sample (Nigg et al., 1999). 

The areas noted to be a priority for precontemplators for intervention research were exercise, 

sunscreen use and weight loss (Nigg et al., 1999). Assessing the stages of change for health 

behavior evaluator personnel to determine at-risk individuals, the construct was found to be 

applicable (to older adults in a health maintenance organization for multiple health behaviors) 

with the implication that public health interventions target and examine all stages of change 

(Nigg et al., 1999).  

TTM Adaptations 

 The diversity found in the adaptations and applications of the TTM is vast. Studies have 

participants that range from children, to adolescence, to adults and the elderly. The TTM has 

been utilized in many cultures in different countries that include, but are not limited to Australia, 

Brazil, Ethiopia, Germany, Greece, Iran, Thailand, and Turkey (Aygun & Ergun, 2014; da Silva 

et al., 2015; Gima, Assefa, & Deribew, 2010; Gorely & Gordon, 1995; Grunschel & 

Schopenhauer, 2015; Kamalikhah, Rakhshani, Najarkolaei, & Avval, 2015; Korologou, 

Barkoukis, Lazuras, & Tsorbatzoudis, 2015; Lin & Effkin, 2010;). An overview from a selection 

from these studies follows.  

Kamalikhah et al., (2015) studied Iranian women and family planning education. Using 

the TTM with control and experimental groups, participants who received educational 

interventions showed movement forward in stages of change of family planning, which was 

significant (Kamalikhah et al., 2015). Kamalikhah et al. note that perceived pros and cons and 
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perceived self-efficacy were factors that affected use of methods for family planning (2014). 

They conclude that the TTM model applied to family educational planning was effective with 

individuals changing their attitude, knowledge and practice with movement toward action.  

 Aygun and Ergun (2014) studied sun protection behaviors of 900 Turkish adolescents in 

two schools utilizing the measures of decisional balance and self-efficacy. They found the 

constructs to be reliable and valid for use in study of sunscreen use and sun protection. Aygun 

and Ergun reported stages of change, perceived self-efficacy and decisional balance were 

successfully translated for sunscreen and sun protection use showing similarities to other studies. 

Perceived self-efficacy and decisional balance pro scales were aligned with stages of change 

consistent with the TTM predictions. There were inconsistencies in the decisional balance cons, 

which was suggested that attention to the measurement and conceptualization of cons for 

sunscreen use and sun protection was needed (Aygun & Ergun, 2014).  

Korologou et al. (2015) studied physical activity in deaf and hard of hearing individuals 

ages 15 to 38 in Greece. They found that deaf/hard of hearing participants did categorize into 

stages of change; there were stage specific differences that were significant related to the TTM 

variables of decisional balance, processes of change and perceived self-efficacy (Korologou et 

al., 2015). Consistent with previous TTM studies, individuals in preparation and maintenance 

had higher scores than precontemplation stage individuals (Korologou et al., 2015).  

Grunschel and Schopenhauer studied characteristics of German college students’ 

motivation to change academic procrastination behaviors (2015). Grunschel and Schopenhauer 

(2015) utilized the cognitive constructs of decisional balance and perceived self-efficacy of the 

TTM. Participants differed significantly regarding academic procrastination across stages of 

change. Following findings in other TTM studies (Prochaska et al., 1985; Prochaska et al., 1994), 
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differences were significant related to decisional balance (pros and cons) and self-efficacy 

(Grunschel & Schopenhauer, 2015). Precontemplators (PC) had significantly less value on pros 

than students in contemplation (C), preparation (PR), action (A), and maintenance (M) stages 

(Grunschel & Schopenhauer, 2015). For those in PR, A, and M stages, the pros outweighed the 

cons with a magnitude of differences increasing (Grunschel & Schopenhauer, 2015). In this 

study, C showed cons slightly higher than pros, which the model suggests these are 

approximately equal. With regard to the findings on the self-efficacy construct, students in the 

PC, C, and PR stages perceived self-efficacy was significantly lower in comparison to the later 

stages of A and M; students’ self-efficacy in the C stage through the M stage increased 

(Grunschel & Schopenhauer, 2015) as predicted in the TTM.  

Boswell’s (2011) qualitative study related to technology adoption and the TTM. It 

involved adoption of electronic health records (EHR) in a medical practice. Boswell adapted the 

TTM to look at organizational behavior change. It was noted that most studies on organizational 

change were system-oriented in focus, and did not consider the individual psychological aspects 

of successful change (Boswell, 2011). In his case study of employee movement toward EHRs in 

a multi-specialty physician group, Boswell followed the TTM with the focus of an organization’s 

members’ behavior. Boswell’s results support the application of TTM to facilitate and explain 

EHR implementation in an organization. Boswell reports apparent validation for the relationship 

between stages of change and decision balance and stages of change and processes of change, 

consistent with previous research of Prochaska (1994), although Boswell did not assess 

reliability and validity measures; this was noted as an item to include in future research (2011).  

In some studies, technology was used as an intervention tool in behavior health changes 

with the TTM framework. For instance, Lin and Effken (2010) compared tailored web-based 
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educational interventions with current education information for Taiwanese women’s intentions 

and perceptions to have a mammogram. In Taiwan, breast cancer is the fourth leading cause of 

death in women. Lin and Effken (2010) studied the differences in educational efforts to 

determine if there was a difference in improving not only perceptions of mammography, but also 

intentions to obtain a mammogram. Lin and Effken found tailored interventions to readiness to 

change did result in significantly more positive perceptions of and intentions for mammography 

when compared to the standard intervention methods. In the US, Robbins et al., (2015) used the 

TTM in a pilot study on promoting blood donations from Blacks. Due to high rates of sickle cell 

disease, affected African Americans have a need for blood transfusions. With the rate of blood 

donations lacking, Robbins et al., (2015) studied the feasibility and acceptability of a culturally 

tailored internet intervention to promote blood donation in Blacks. The program was positively 

rated with indications it was specifically designed for like people; results from pre- and post-

assessments found participants had an increased intention to donate (Robbins et al., 2015).  

Consistent with other studies across disciplines, there are implications to tailoring 

services, messages, and interventions according to the target audience stage of change with the 

TTM (Blaney et al., 2012; DiClemente et al., 1991; Lin & Effkin, 2010; Prochaska, DiClemente, 

& Norcross, 1992; Robbins et al., 2015). Related to older adults and technology adoption, this 

would be a beneficial approach in tailoring messages and interventions that focus on those who 

have not adopted technology. 

Criticisms of the TTM 

One critique of the TTM was a lack of validation in underserved and minority 

populations. In the US, Blaney et al., (2012) studied the application of the TTM to an adult 

African-American sample related to exercise. Due to rates of physical inactivity and related 
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health issues, Blaney et al. wanted to determine if the TTM and the three constructs of processes 

of change, decisional balance and perceived self-efficacy were applicable for change 

interventions of physical activity in adult African-Americans (2012). Consistent with other 

research, the study did find validation of the three TTM exercise measures (Blaney et al., 2012; 

Marcus, Eaton, Rossi and Harlow, 1994; Nigg et al., 1992; Nigg, Rossi, Norman, & Benisovich, 

1998). Decisional balance patterns showed an increase in pros with crossover in preparation or 

contemplation with cons decreasing from preparation to maintenance (Blaney et al., 2012). Self-

efficacy was lower in early stages and higher in later stages; processes of change across stages 

varied significantly with precontemplators using processes less than those in preparation through 

maintenance and those in later stages used more behavior processes (Blaney et al., 2012, p. 5). 

Robbins et al., (2015) also utilized the TTM in a pilot study with African-Americans to study the 

feasibility and acceptability of a culturally tailored internet intervention to promote blood 

donation in this population. The program was positively rated with indications it was specifically 

designed for like people; results from pre- and post-assessments found participants had an 

increased intention to donate (Robbins et al., 2015).  

Bandura has criticized the TTM stage construct as lacking clarity conceptually and 

lacking criteria for stages used in other science areas. An example provided in Prochaska, 

Wright, and Velicer (2008) was the growth stages of a butterfly – from caterpillar to butterfly. 

Addressing this criticism, alternatives such as punctuated equilibrium models were posed. These 

models have longer periods of equilibrium (stability) which are punctuated by more brief periods 

of disequilibria (change) (Gersick as cited in Prochaska, Wright, & Velicer, 2008). Other stage 

theories in science areas such as individual behavior change, evolution, and child development 

were stated to have similarities on punctuated equilibrium (Prochaska et al., 2008). Recall from 
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the earlier review of the TTM that there are stable and fluid stages; the most stable stages of 

change were precontemplation, contemplation, and maintenance with the most fluid being 

preparation and action. These long periods of equilibrium then are punctuated by more brief 

periods of disequilibria (Velicer & Prochaska as cited in Prochaska et al., 2008). 

 Conceptually, the most common issue noted by Prochaska et al. (2008) was that stage of 

change has been viewed as a discrete variable instead of continuous. The criterion for stages was 

empirically determined. Smokers trying to quit on their own were assessed using processes of 

behavioral change frequencies to prevent a relapse. The results showed processes were applied as 

much in individuals who had quit for 0 to 3 months and 3 to 6 months (Prochaska et al., 2008). 

Those who had quit for 6 to 9 and 9 to 12 months showed individuals applied processes of 

change significantly less. Hunt et al. (as cited in Prochaska et al., 2008), explained, “classical 

relapse curves across addictive behaviors demonstrated that relapse was rapid from 0 to 6 months 

and then limited from 6 to 12 months” (p. 567). In considering these data, 6 months was used as 

criteria for action (Prochaska et al., 2008). 

Lastly, the model has been criticized as being too complex and watered down to a simple 

stage of change theory (Prochaska et al., 2008). As noted earlier, the stages of change is just one 

of several constructs of the TTM. The TTM’s origins was “to reduce 300 theories of 

psychotherapy and behavior change down to the most common and robust processes of change” 

(Prochaska et al., 2008, p. 569). While the 10 processes of change identified in the model are 

complex, it is more prudent than 300 theories (Prochaska et al., 2008, p. 569).  

Other Models on Technology Adoption 

 The researcher explored other models for the current study framework. The two 

prominent models found on review were the Technology Acceptance Model (TAM) and the 
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Unified Theory of Acceptance and Use of Technology (UTAUT). The most prominent model 

from the review was the Technology Acceptance Model or (TAM) by Davis (1989). Mortenson 

and Vidgen (2016) noted the TAM is one of the most widely used models. Legris, Ingham and 

Collerette (2003) noted the TAM was an adaption from another theory, the Reasoned Action 

Theory by Fishbein and Ajzen. Davis had proposed using TAM to determine why a user either 

rejected or accepted information technology (as cited in Legris, Ingham, & Collerette, 2003). 

The two factors of the TAM from Davis, Bagozzi and Warshaw (1989) that were noted as the 

most important to explaining system use were perceived ease of use (PEOU) and perceived 

usefulness (PU) (Davis et al., 1989; Legris, Ingham, & Collerette, 2003, p. 192). Perceived 

usefulness (PU) was defined by Davis et al. (1989, p. 320) as a person’s belief of whether using a 

particular system could enhance their job performance. Perceived ease of use (PEOU) was 

described as a person’s belief of “the degree to which an individual expects the use of technology 

to be free of effort” (Davis et al., 1989 as cited in Al-Daihani, 2016, p. 60). There have been 

iterations of the TAM and TAM2 that included subjective norms (Legris et al., 2003).  

The UTAUT, created by Venketesh et al., (2003) is similar to the TTM in that it was 

designed to bring together other theories to find what could be the best model of  prediction from 

these multiple theories (e.g., theory of reasoned action, TAM, motivational model, theory of 

planned behavior, TAM-TPB, etc.) of technology acceptance by combining tested constructs. 

New refined factor sets that affected behavior were formed – User Behavior and Behavioral 

Intention (as cited in Howard, Restrepo, & Chang, 2017, p. 109). In considering the TTM, 

precontemplators would not be in a place to hear or realize any benefits for the factor 

performance expectancy (believe in gains of using technology); social influences are likely not to 

motivate or move a precontemplator as they are not looking for social cues or reject social cues. 
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Effort expectancy and ease of systems use would be related to a pro in decisional balance. While 

a contemplator is considered to be thinking about a behavior change, immediate action is not 

occurring and a precontemplator has no intentions of changing or is in denial of needed change, 

so benefits would not be a consideration. In the current study, with the researcher’s study 

demographic, PU and PEOU could also be impacted by physical (e.g., arthritis, macular 

degeneration) or mental decline that is normal with this age group. Because the researcher wants 

to determine when and how people change, the psychological and motivation aspects of the TTM 

were most attractive and deemed to be the best fit for the study. The researcher suggests there is 

more to non-adoption of technology with the older adult demographic beyond the factors of 

usability and ease of use. Therefore, the intentional behavior stage of change approach with the 

TTM was chosen for the study.  

Public Service Announcements 

 Public service announcements or PSAs have been used to communicate health and safety 

issues to the general public. The purpose of these non-commercial messages is to elicit 

awareness, change attitudes and behavior of a specific topic (Martiniuk, Succo, Yake, & 

Speechley, 2010). PSA topics can range from campaigns on forest fire prevention and litter 

prevention to more severe issues such as attitudes about epilepsy or AIDS prevention. Slater 

(1999) notes the stages of change is a frame that has been “increasingly influential in the health 

communication field” (p. 337). The stage of change (SOC) can be utilized to describe not only 

campaign issues and audiences most appropriate for the PSA, but also the kinds of behavior 

change (Slater, 1999). By using the organizing frame from the TTM, one can align the behavior 

change interventions to the appropriate stage when creating PSA messaging. Depending upon the 

target audience (pre-contemplators or contemplators), messaging can be adjusted to the stage the 
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advertisement is targeting (Slater, 1999). Indeed, Martiniuk et al. (2010) found support for the 

effect on knowledge and on occasion attitudes and viewer’s behavior intent for change. These 

approaches to messaging can also translate to flyers for workshop training and classroom 

techniques.  

Utilizing the research on decisional balance also informs these approaches. Messaging 

that increases the perceived benefits (pros) of changing should move an individual from pre-

contemplation to contemplation (Prochaska et al., 1994). In addition, one would want the PSA to 

increase the level of attention to the issue of a precontemplator as this acknowledgement of a 

needed change is what moves the individual toward contemplation (Slater, 1999). If targeting 

contemplators in a PSA or training opportunity announcement, one would want to decrease the 

costs (cons) of changing and increase the idea of how easy it is to use technology, which should 

move an individual toward the preparation and action stages.  

Summary 

During the literature review, the researcher did not find any studies related to technology 

adoption of an individual utilizing the TTM. One study was found related to organizational 

change. Boswell (2011) conducted a case study of a physician group’s adoption of electronic 

health records (EHR) using the TTM as the framework. Specific to the researcher’s topic, no 

studies were found using the TTM related to older adults’ technology adoption. The researcher 

found studies where technology was used as an intervention tool in behavior health changes with 

the TTM framework. Lin and Effken (2010) compared tailored web-based educational 

interventions with current education information for women’s intentions and perceptions to have 

a mammogram. Robbins et al. (2015) utilized the TTM in internet-delivered intervention in their 
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pilot study on promoting blood donations from Blacks. These two studies did not address 

individuals who had not yet adopted technology and the digital divide.  

There are numerous articles on older adults and technology, however, the focus is more 

toward cognitive abilities, attitudes, physical abilities, and software and hardware development 

being geared more to younger adults (Charness & Boot, 2009; Cresci et al., 2010; Mitzner et al., 

2010; Vroman, Arthanat, & Lysack, 2015). Additional studies were found specific to e-Health 

(health care, records, and insurance), which also varied in context from age-related issues to 

development for ease of use. Older adults not engaging with (adopting) technology in an 

increasing digital world was an area of need found in the review of the literature. The researcher 

believed applying the TTM to predict change would aid in awareness campaigns and training 

opportunities (i.e., interventions) focused on the importance of technology adoption in an ever 

increasing digital society, but without raising defenses that may keep individuals from adopting 

and using technologies. For this study, the researcher evaluated stage to change from adapted 

measures for stages of change, decisional balance and perceived self-efficacy.
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CHAPTER III: 

METHODOLOGY 

Introduction 

An emerging digital divide of older adults needs to be addressed to determine a possible 

resolution to prevent this growing sector of the population from being marginalized in a digital 

society. Utilizing the Transtheoretical Model (TTM), the researcher wanted to determine in what 

stage participants were related to readiness to change technology behavior and what variable(s) 

contribute(s) to the participants’ current state. This understanding of technology adoption is 

parallel to creating a new health behavior such as a healthy diet or diametrically parallel to 

extinguishing a behavior such as smoking. If it is found that the TTM is a good model, tailored 

interventions to stage of change would be beneficial to those working to bridge the technology 

gap.  

Purpose 

The purpose of this quantitative study was to identify and analyze older adults respective 

stages of motivational change related to technology adoption. The TTM  constructs (i.e., stages 

of change, decisional balance pros and cons, and perceived computer self-efficacy) and general 

self-efficacy were assessed to determine if an older adult’s perceived self-efficacy was the reason 

for not adopting technology or if non-adoption was related to perceived benefits (pros and cons) 

of technology, and how these measures aligned within the stages of behavior change. 

Specifically, do these factors predict stage of technology adoption in older adults? Additionally, 

the researcher wanted to determine what variables explained most of the variance of stage to 
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adopt technology. Furthermore, the researcher sought to determine if the TTM health behavior 

model can be applied to older adults and technology adoption.  

Research Questions 

The research questions for this study were as follows.  

1. Is perceived self-efficacy a predictor of the stage of readiness to adopt technology in 

older adults?  

2. Are perceived benefits (pros and cons) a predictor of the stage of readiness to adopt 

technology in older adults? 

3. Within the technology domain, does the TTM predict stage progress of the adoption of 

technology in older adults?  

Institutional Review Board 

 A proposed research protocol was submitted to The University of Alabama Institutional 

Review Board (IRB). The protocol was given exempt approval according to 45 CFR part 

46.101(b)(2) on June 10, 2016 (Appendix A). A request of continuing review and closure was 

submitted to The University of Alabama IRB and request was granted approval for the proposed 

continued research; the protocol was given exempt approval according to 45 CFR part 

46.101(b)(2) on April 4, 2017 (Appendix A). 

Setting 

 The study took place in local churches, community centers, and senior centers in the state 

of Alabama and at Oshner Lifelong Learning Institute (OLLI) at the University of Alabama. 

Churches have groups of seniors that are organized by age or generation. Senior centers have 

membership age noted as of at least 60 years old in the state of Alabama. OLLI also has 

membership that tends to the older generations. Therefore, these locations were chosen because 
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persons were largely age 60 or older and would constitute the cohorts the researcher was 

interested in studying. Locations were finalized after confirmation with the Institutional Review 

Board (IRB) for approval to conduct non-medical human subject research. Church leaders and 

center directors were contacted for permission and dates to use their respective facilities. 

Permission was secured by an authorization letter dated and signed by the respective authority 

for each facility (Appendix B). A phone script was used to ensure consistency of conversations 

introducing the researcher, research study and a request for use of their message board/newsletter 

and facility (Appendix B).  

Participants 

 Selection was based on several criteria. Participants in this study were older adult 

volunteers, age 60 and above, who were residents of communities in west, central, and south 

Alabama in the United States. Different geographic areas of the state were chosen as residents of 

these combined communities have diverse backgrounds and experiences. The researcher focused 

on a grassroots approach with churches, community centers, senior centers, and OLLI for 

volunteers because these entities have groups that are of similar age range of interest for the 

study. Dovetailing from the grassroots approach, the researcher also utilized snowball references. 

For instance, a colleague referred the researcher to a contact within a church; in contacting a 

senior center, the director referred the researcher to a local church leader, the researcher was then 

referred to a contact at a senior center or other community center outreach specific to older 

adults. Participants were volunteers of at least 60 years old. There was no age maximum for 

participation. Each location that granted permission for the study at their facility received a flyer 

(Appendix C) to announce the opportunity to volunteer for the study, which was posted in 

appropriate area(s) or included in a newsletter. The researcher conducted an a priori analysis 
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with G*Power, Version 3.1.9.2 to determine the number of participants needed for the study. 

With power of .95, error probability (alpha) of .05, effect size of .0625, and 5 groups with 2 

response variables, the resulting sample size output was 190.  

Instrumentation 

 A quantitative survey was utilized to collect data concerning behavior or conditions 

related to older adults and technology adoption (Appendix D). The survey was pen and paper. 

Because the study was researching possible non-adopters of technology, this was the most 

appropriate method of collecting data. There were four sections to the survey: (1) Stages of 

Change, (2) Decisional Balance, (3) Perceived Self-Efficacy, and (4) Demographics and 

Technology Ownership and Use. The researcher adapted and modified three scales for the 

survey: the exercise stage assessment and physical activity measures were modified to the 

technology domain for stages of change and decisional balance, respectively and a computer 

self-efficacy scale was modified (Murphy, Coover & Owen, 1989; Nigg, 2002; Nigg & Riebe, 

2002). No modifications were made to the perceived general self-efficacy scale (Schwarzer & 

Jerusalem, 1995). The researcher also created questions related to technology ownership, use, 

and source of assistance. 

 Stages of Change assessment was the first section of the survey. This was used to 

determine the current stage of change of an individual. The assessment was based on one item 

with five possible response statements. Each response statement represented an individual’s 

current stage behavior related to technology use. Because there was no current scale in the 

domain of technology, the researcher chose to adapt Nigg and Riebe’s (2002) exercise stage 

assessment.  
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The exercise scale was chosen as it assesses an acquisition behavior, which is similar to this 

study. Though there are other measures from studies on smoking cessation, addiction cessation 

and healthy diet for example, the measure from Nigg and Riebe’s exercise stage assessment was 

the best choice for modification while maintaining the original psychological, motivational intent 

of the items. The essence of the assessment scale was kept constant during the modification 

(Figure 1). In order to circumvent possible confusion on what technology activity included, 

examples were provided.  

Technology Stage Assessment 

Regular Technology Use: Any technology use activity performed to increase communication, 

gather information, or for entertainment could include any of these activities or others online.  

Some examples of technology activities are: email, searching for information online, 

texting, sending or receiving pictures online, shopping online, watching videos online, 

paying bills online, looking up your health records or making appointments, activity on 

or looking at Twitter or Facebook, and so on.  

To be regular activity, technology use would be done 3 or more times a week for 20 or more 

minutes each day you are using technology online. 

Do you use technology regularly according to the definition above? Please mark the one 

statement that applies to you with an X.         

 Yes, I have been using technology online regularly for more than 6 months.   

 Yes, I have been using technology online regularly, but for less than 6 months.   

 No, but I intend to use technology online regularly in the next 30 days.    

 No, but I intend to use technology online regularly in the next 6 months.   

 No, and I do not intend to use technology online regularly in the next 6 months.  

 

Figure 1: Technology Stage Assessment. Adapted from Exercise Stage Assessment by C. R. 

Nigg & D. Riebe, 2002. The Transtheoretical Model: Research review of exercise behavior and 

older adults, (pp. 147-180). In P. Burbank & D. Riebe (Eds.), Promoting exercise and behavior 

change in older adults: Interventions with the Transtheoretical Model. Copyright 2002 by 

Springer Publishing Company.  
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Decisional balance assessment was the second section of the survey. This section of the 

survey assessed the individual’s perceived positive (pros) and perceived negative (cons) aspects 

of technology adoption. There were five pro statements and five con statements related to 

technology use and the internet. Individuals were to select a response for each item based on the 

importance of each statement using a five point Likert-type scale from 1 (not at all important) to 

5 (extremely important). Items 1, 3, 5, 7, 9 were pro statements. Items 2, 4, 6, 8, 10 were con 

statements. Because there was no TTM decisional balance measure currently used for the 

technology domain, the researcher adapted and modified the physical activity measure by Nigg 

et al., 1998 (Nigg & Reibe, 2002Nigg, Rossi, Norman, & Benisovich, 1998). The 

exercise/physical activity measure was chosen because it is based on an acquisition behavior. 

Though there were other measures from studies on smoking cessation, addiction cessation and 

healthy diet for example, the measure from Nigg and Riebe’s (2002) exercise decisional balance 

scale was the best choice for modification while maintaining the original psychological, 

motivational intent of the items. Specifically, the essence of the pros and cons of the original 

Decisional balance measure were kept constant related to time, embarrassment, socialization, 

convenience, and concerns in the researcher’s adaptation (Figure 2). 

Decisional Balance 

This section looks at aspects of technology use of computing devices (desktop computer, lap 

top computer, iPad, netbook, notebook, e-reader, smart phone, etc.) and/or the internet.  

Read the following items and indicate how important each statement is with respect to your 

decision to use technology or not in your leisure time.  

 

Circle the item that you feel applies. 

1. I would be excited about increased contact with family and friends if I used technology. 

   1  2  3           4  5  

    Not at all     Somewhat        Moderately          Very     Extremely 

    important     important     important     important     important  
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2. I would feel embarrassed if I asked others to teach me about technology or the internet. 

  1  2  3            4  5  

    Not at all     Somewhat        Moderately          Very     Extremely 

    important     important     important     important     important  

 

3. I would feel better if I was efficient using technology to find information online. 

  1  2  3             4  5  

    Not at all     Somewhat        Moderately           Very     Extremely 

    important     important     important     important     important  

 

4. Spending time with technology or the internet prevents me from spending time with my 

friends. 

  1  2  3            4  5  

    Not at all     Somewhat        Moderately          Very     Extremely 

    important     important     important     important     important  

  

5. Emailing and texting with friends and family puts me in a better mood the rest of the day. 

  1  2  3  4  5  

    Not at all     Somewhat        Moderately           Very     Extremely 

    important     important     important     important     important  

  

6. I feel uncomfortable or embarrassed when others tutor me about technology or computing 

devices. 

  1  2  3  4  5  

    Not at all     Somewhat        Moderately           Very     Extremely 

    important     important     important     important     important  

  

7. If I considered using technology more often, I would feel more comfortable with it. 

  1  2  3  4  5  

    Not at all     Somewhat        Moderately           Very     Extremely 

    important     important     important     important     important  

  

8. There is too much I would have to learn to safely engage with technology and the 

internet. 

  1  2  3  4  5  

    Not at all     Somewhat        Moderately           Very     Extremely 

    important     important     important     important     important  

  

9. Being connected with email and the internet would help me have a more positive outlook. 

  1  2  3  4  5  

    Not at all     Somewhat        Moderately           Very     Extremely 

    important     important     important     important     important  
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10. Getting involved with technology puts an extra burden on my family. 

  1  2  3  4  5  

    Not at all     Somewhat        Moderately           Very     Extremely 

    important     important     important     important     important  

  

Figure 2: Technology Decisional Balance Scale. Adapted from Decisional Balance Scale by C. 

R. Nigg and D. Riebe, 2002. The Transtheoretical Model: Research review of exercise behavior 

and older adults, (pp. 147-180). In P. Burbank & D. Riebe (Eds.), Promoting exercise and 

behavior change in older adults: Interventions with the Transtheoretical Model. Copyright 2002 

by Springer Publishing Company. 

 

Perceived self-efficacy was the third section of the survey. Two measures were used to 

assess self-efficacy. The first assessment measured perceived general self-efficacy. The General 

Self-Efficacy Scale (GSE) was developed by Schwartzer and Jerusalem (1995). Permission was 

secured through a hyper linked letter (Appendix F), which granted permission to use the scale for 

research; no permission was granted to publish the scale either online or in print, therefore, these 

10 questions were not included in the survey instrument in the appendices. This scale has 10 

items for assessing a subjects’ perceived general self-efficacy on a four point Likert-type scale 

from 1 (not true at all) to 4 (exactly true). Schwarzer and Jerusalem (1995) noted the GSE scale 

is not specific to behavior change. They suggest adding some study-related items. Therefore, the 

researcher adapted the 1989 perceived computer self-efficacy scale by Murphy, Coover and 

Owen with modifications.  Five items from the Murphy et al.’s (1989) computer self-efficacy 

scale were adapted (Figure 3). Three items from the beginner’s level of computer skills factor 

(e.g., Item Numbers 1, 6, 15) and two items from the advanced level of computer skills factor 

(e.g., Item Numbers 13, 32) were selected. 
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Item  Modified Item Statement 

Number 

1  I am confident working on a computer. 

6  It is easy for me to enter and save data on a device or internet form. 

15  I am confident I could search the Internet and make selections for information 

 from the online screen. 

13  I can usually learn how to use a variety of computer programs. 

32  When I have a problem, I can usually handle troubleshooting. 

Figure 3: Modified Perceived Computer Self-Efficacy Scale Items. Adapted from “Development 

and validation of the computer self-efficacy scale,” by C.A. Murphy, D. Coover, and S. V. 

Owen, 1989, Educational and Psychological Measurement, 49, 893-899. Copyright 1989 by 

SAGE Social Science Collection. 

 

The last section of the survey, Section 4, included demographic and other general items 

related to technology. This allowed the researcher to descriptively examine differences in 

technology adoption by sex, age, race, education, and work status. Other items in this section of 

the survey created by the researcher relate to ownership, assistance with information and uses of 

technology. Items included what devices individuals owned, who purchased the device(s), and 

how individuals used the device(s). Because the literature review found that others (e.g., friends, 

family, etc.) help older adults with online services and processes, an item related to help from 

others was included. Additionally, the survey included an item on whether the individual had 

internet access (cable or DSL) and where (e.g., home or work). Because there was a potential of 

some participants to have economic barriers, the survey included an item related to use/access. 

For example, an item on internet access will have a response specific to costs – would have 

internet access at home if the cost was not so high. 
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Reliability and Validity 

The Decisional Balance (DB) construct has strong validity. In 1985, Velicer et al. studied 

the smoking status of 960 subjects and reported internal consistency with Cronbach alphas of .87 

in the pros and .90 in the cons. Related to the adapted physical activity scale, Cheung et al. 

(2006) and Nigg and Courneya (1998) have found internal consistency. Nigg and Courneya 

(1998) reported validity with Cronbach alphas of pros to be .92 and cons to be .81. This was also 

similar to Cheung et al.’s (2006) study of activity of older adults with pros reported to be .92 and 

cons to be .84 with follow-up measures of .93 for pros and .78 for cons.  

Prochaska et al. (1994) also found the internal validity had strong support across studies 

related to the two-factor model (pros and cons) of decisional balance (p. 44). In a meta-analysis 

of 50 health-related behaviors, there was little correlation between pros and cons of decision 

making (r = .05) (Hall & Rossi, 2008; Prochaska, 2008, p. 847). Consistency in the magnitude of 

differences has been found to be 1.0 standard deviation (SD) for pros from precontemplation to 

action (Prochaska & Strong, 1994 in Prochaska 2008, p. 847). For the cons in DB, the magnitude 

of differences has been found to be .53 SD from contemplation to action, similar to .5 SD as 

predicted in earlier research of Prochaska and Strong (1994) (as cited in Prochaska, 2008, p. 

847).  

The General Self-efficacy scale by Schwarzer and Jerusalem (1995) has reported 

reliability in a unidimensional scale, which has been used in samples from 23 nations; the range 

of reported Cronbach alphas is from 0.76 to 0.90 with most in the upper .80s (Schwarzer & 

Jerusalem, 1995). The General Self-Efficacy Scale has been validated in prior research. 

Schwarzer and Jerusalem report validity of the GSE survey as, “Criterion-related validity is 

documented in numerous correlation studies where positive coefficients were found with 
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favorable emotions, dispositional optimism and work satisfaction. Negative coefficients were 

found with depression, anxiety, stress, burnout, and health complaints” (http://userpage-fu-

berlin.de/~health/engscal.htm, p. 1). In the computer self-efficacy scale, Murphey et al. (1989) 

reported alpha values of the item factor levels of Beginning Level (1) and Advanced Level (2) 

were .97 and .96 respectively (p. 896). Factor loadings from the adapted item numbers 1, 6, and 

15 in the beginner’s level were .75, .78 and .84, respectively; and factor loadings for advance 

level item numbers 13 and 32 were .56 and .81, respectively (Murphy et al., 1989. p. 896).  

Data Collection 

 Potential volunteers were contacted utilizing the community announcements process at 

the participating community centers, senior centers, churches and OLLI. The notice requested 

volunteers to participate in the survey on specified dates and times. By collecting data in person, 

the researcher increased rapport with the participants, reducing non-response bias as seen in 

mailings, and it was a quicker method than mailings (Alreck & Settle, 2004). The researcher did 

not utilize enticements.  

A meeting room or other such designated area was set up for conducting the survey. The 

survey instrument was administered in person, using pen and paper. The researcher introduced 

herself, the study, provided informed consent forms and concluded with instructions for 

completing the survey if persons choose to do so. She used a script (Appendix F) in the 

presentation for consistency in the data collection process. The researcher remained in the room 

to answer any possible questions from participants. When the participants completed the survey, 

they turned them in by placing them in a file box that the researcher provided or directly to the 

researcher by raising their hand. A box was utilized for collection purposes to ease feelings 

related to anonymity.  

http://userpage-fu-berlin.de/~health/engscal.htm
http://userpage-fu-berlin.de/~health/engscal.htm
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Data Analysis 

 The dependent variable in the study was stage of change, and the independent variables 

were the constructs of decisional balance and self-efficacy. The stage of change was assessed by 

one item with five possible responses. The five stages of change categorized participants into one 

of the five stages (precontemplation, contemplation, preparation, action, or maintenance) based 

on the results of a scoring algorithm.  

The decisional balance (pros and cons) independent variable assessed how important 

each pro and con statement was with respect to a participant’s decision making process to 

change. A five point Likert-type scale from 1 (not important) to 5 (extremely important) was 

used to assess decisional balance. Raw scores for the decisional balance variable (pros/cons) 

were transformed to standardized T scores for comparing means. Prochaska (2008) noted it was 

easier for an individual to agree with benefits of stopping a behavior (pros) than the costs of 

stopping a behavior (cons), therefore, the standardization scores control for the ease of 

responding. To calculate the difference score, the researcher subtracted the cons from the pros 

for the decisional balance result. A positive number indicates the individual was approving more 

pros. A negative number indicates the individual was supporting more cons.  

Perceived self-efficacy (SE) was assessed with 15 items related to a participant’s 

perceived confidence in their abilities in general and domain specific (technology). The model 

predicts as one progresses in stage, self-efficacy also increases. Mean scores for individual scales 

(generalized and domain self-efficacy) were calculated and compared for perceived general and 

computer self-efficacy.  

Initially, a multinomial logistic regression was going to be used to analyze the data 

collected in the study. However, the dependent variable in this sample resulted in a more 
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dichotomous presentation with three of the five stages having too few cases, therefore, the data 

analysis approach was changed to a binominal logistic regression. The five stages of change 

were collapsed into two stages of change, which denoted either adopting (post-action stage) or 

not adopting technology (pre-action stage). Inferential and descriptive statistics were used to 

answer the research questions. See Table 2 for the data management plan. 

Table 2 

Data Management Plan 

Research 

Question 

Measure(s) Independent 

Variables(s) 

Dependent 

Variable(s) 

Analysis 

1 Perceived Self-efficacy 

Computer Self-efficacy Scale 

General Self-efficacy Scale 

SE 

CSE 

GSE 

 

SOC Binominal 

Logistic 

Regression 

2 Decisional Balance Scale 

  (Pros, Cons) 

 Pros, Cons 

 

 

SOC Binominal 

Logistic 

Regression 

 

3 Perceived Self-efficacy Scale 

  Computer Self-efficacy 

Decisional Balance Scale 

 

CSE 

Pros, Cons 

SOC Binominal 

Logistic 

Regression 

 

Note: SOC = Stages of Change; GSE = Perceived General Self-Efficacy; CSE = Perceived 

Computer Self-Efficacy; DB = Decisional Balance (Pros and Cons)



65 

CHAPTER IV: 

RESULTS 

Introduction 

 The purpose of this quantitative study was to identify and analyze older adults 

respective stages of motivational change related to technology adoption. The TTM  constructs 

(i.e., stages of change, decisional balance pros and cons, and perceived computer self-efficacy) 

and general self-efficacy were assessed to determine if an older adult’s perceived self-efficacy 

was the reason for not adopting technology or if non-adoption was related to perceived benefits 

(pros and cons) of technology, and how these measures aligned within the stages of behavior 

change. Specifically, do these factors predict stage of technology adoption in older adults? 

Additionally, the researcher wanted to determine what variables explained most of the variance 

of stage to adopt technology. Furthermore, the researcher sought to determine if the TTM health 

behavior model can be applied to older adults and technology adoption. The results of the study 

are presented in this chapter. Descriptive analysis of the study participants is presented followed 

by inferential statistical findings of each research question. 

Data Analysis 

The researcher utilized IBM SPSS Statistics for Windows, version 24 (IBM Corp., 

Armonk, N.Y., USA), to conduct several levels of analyses on the data set. Descriptive and 

statistical analyses were calculated for the sample population. Reliability of each scale in the 

study was assessed with Cronbach’s alpha. Initial chi-square, correlations and regression 

analyses were performed to determine the basic variable relationships prior to finding the most
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parsimonious model for the respective research questions. After modeling was completed, the 

final binominal logistic regression was used to analyze relationships between the dependent and 

independent variables.  

Demographics 

Participants 

 Two hundred and seventy-two volunteers participated in the survey on older adults and 

technology adoption. Participants spanned nine counties and fifteen cities or towns in West and 

Central Alabama. Of the 261 participants that chose to be identified by sex, 71 (26.1%) were 

male and 190 (69.9%) were female. Initially there were seven age groups in the study; the most 

frequently occurring age groups were 75 to 79 (27.3%, n=69) and 70 to 74 (24.5%, n=62), with 

the lowest age group occurring in the 85 to 89 (8.3%, n=21) and 90 and above (0.4%, n=1) 

groups. A new demographic variable was created related to age. In the category of 90 and above, 

there was only one participant; therefore, the last two age groups were collapsed and a new age 

group was created, 85 and above. Of the 261 participants that chose to respond with age, this 

frequency changed to 8.7% (n =22) for the sample. See Table 3 for the participants’ descriptive 

statistics. 

Related to education level, there were two groups that had the highest responses: some 

college (34.8%) and high school or GED (32.4%). Working status of the participants was also 

requested. A vast majority of the participants identified as retired, not working (82.1%, n=211). 

The most frequent race identified was White (83.5%), with African-American/Black the second 

most identified race (6.9% and 6.5% respectively).  
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Table 3 

Demographic Statistics of Participants 

 

Survey Item N Percent (%)  

Sex 

    Male 

    Female 

 

 

 71 

190 

 

26.1 

69.9 

Age (mid-point) 

    60-64 (62) 

    65-69 (67) 

    70-74 (72) 

    75-79 (77) 

    80-84 (82) 

    >85 

 

 

37 

33 

62 

69 

30 

22 

 

14.6 

13.0 

24.5 

27.3 

11.9 

  8.7 

Education 

    Middle School 

    High School/GED 

    Some College 

    Associates/Bachelor’s Degree 

    Graduate Degree 

 

 

  4 

83 

89 

40 

40 

 

  1.6 

32.4 

34.8 

15.6 

15.6 

Work Status 

    Retired, not working 

    Retired, part-time 

    Working part-time 

    Working full-time 

    Other: Disabled 

 

 

211 

 29 

  8 

  7 

  2 

 

82.1 

11.3 

  3.1 

  2.7 

  0.8 

Race 

   African-American 

   Asian 

   Black 

   Hispanic 

   Latino 

   Native American 

   White 

   Other, Not Stated 

 

  18  

   2 

 17 

   1 

   1 

   1 

217 

   3 

 

  6.9 

  0.8 

  6.5 

  0.4 

  0.4 

  0.4 

 83.5 

  1.2 

  

Technology Use, Ownership, and Connectivity 

 Other demographic questions related to connectivity, assistance, ownership and use of 

technology. Because costs could be a restrictive element to adoption of devices that require 
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internet, the researcher wanted to determine if this could be a factor in non-adoption of 

participants. The item, “I would have the internet at home if the cost were not so high”, was 

included to see if this was a restrictive element to technology adoption. Only 4.3% of the 

participants checked this response. In the sample, 73.7% responded to having internet access at 

home with 23.9% not having internet access at home.  

Device ownership, who bought the device(s), and how a device was utilized were other 

questions on the survey. A vast majority responded that they themselves purchased devices 

(63.1%) followed by a family member (24%). The most frequently occurring device owned of 

those answering the question was a smartphone (51%) followed by a laptop computer (46.7%). 

No device was owned by 14.9% of those choosing to respond. Those who did not own a device 

received help from a family member when seeing information (35.9%). A majority used their 

devices for e-mail (66.3%) and searching information (59.5%) followed closely by 

viewing/sending pictures (54.5%) as shown in Table 4.  
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Table 4 

Technology Information, Use and Assistance 

Survey Item n Percent (%) 

Internet Access 

    Home access 

    No access 

    Cost preventative 

    Work or Other access 

 

 

188 

  61 

  11 

  12 

 

73.7 

23.9 

  4.3 

  4.7 

Device Ownership 

    No device 

    Desktop 

    Laptop  

    E-reader, Netbook, Notebook, Tablet 

    Smartphone 

    Other, Flip Phone 

    Other, Not Designated 

 

 

  39 

115 

122 

115 

133 

    4 

    2 

 

14.9 

44.1 

46.7 

44.1 

51.0 

  1.5 

  0.8 

Helps with Information 

    Family member 

    Friend  

    Senior Center helper   

    Library computer lab helper   

    Other 

 

 

  94 

  24 

  19 

  12 

    3    

 

 

35.9 

  9.2 

  7.3 

  6.4 

  1.2 

Who Purchased 

    Individual 

    Family member 

    Another person 

    Gift 

    Other, Church  

 

 

166 

  63 

    8 

  28 

    3 

 

63.1 

24.0 

  3.0 

10.6 

  1.1 

 

Uses 

    Email 

    Banking 

    Online shopping 

    Searching health information 

    Searching general information 

    Viewing and/or sending pictures 

    Socializing on Facebook 

    Government services 

    Texting or instant messaging 

    Other 

 

175 

  78 

116 

123 

157 

144 

123 

  68 

107 

  11 

 

66.3 

29.5 

43.9 

46.6 

59.5 

54.5 

46.6 

25.8 

40.5 

  4.7 
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Reliability 

The scales used in this study have previously established validity and reliability measures 

in various domains as discussed in Chapter 3. The researcher analyzed the internal consistency, 

reliability of the adapted, modified scales. Scales analyzed were (a) 10 item Decisional balance 

(5 pros and 5 cons), and (b) Perceived Self-Efficacy (10 item General Self-Efficacy Scale and 5 

item Computer Self-Efficacy Scale). Prior to the instrument analysis, the researcher reviewed 

descriptive statistics of the data set, which revealed no data values outside the respective Likert-

type scale minimums and maximums. 

Missing Data 

 Dong and Peng (2013), reviewed quantitative studies published between 2009 and 2010. 

They noted no established cutoff of acceptable percentages of missing data, though proportions 

of missing data are directly related to statistical inference quality (Dong & Peng, 2013). Schafer 

in Dong and Peng (2013) provided that missing data of less than 5% was not consequential. In 

health research, Dodeen (2003) noted missing data that was at less than 10% for an individual 

item was acceptable. To determine the percentage of missing data of individual items in this 

study, the researcher utilized descriptive analysis in SPSS. All individual survey items that had 

missing data were below 10%. The researcher used the calculated mean for decisional balance 

and self-efficacy scale items from the respective stage of change to input a mean value for 

missing item values. Complete data were used in the analyses. 

Stage of Change 

The dependent variable (DV), Stage of Change (SOC) had five possible groupings: 

precontemplation (PC), contemplation (C), preparation (P), action (A), and maintenance (M). Of 

the 272 surveys completed and submitted, 271 participants self-identified a stage of change 
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related to their current technology use status. The scoring algorithm placed individuals in one of 

the five sates according to their response on level of technology adoption, use. See Table 5 for 

percentages of the stage of change item.  

Table 5 

Self-Identification of Technology Use Intentions 

 

Stage of Change n Percentage 

Pre-contemplators (PC)   56 20.6 

Contemplators (C)   12   4.4 

Preparers (PR)   10   3.7 

Actors (A)     7   2.6 

Maintainers (M) 186 68.6 

Total 271 99.6 

 

As seen in Table 5, the participants fell predominately into two stages, precontemplators 

and maintainers, resulting in basically a dichotomous distribution, Because the resulting SOC 

percentages do not lend to valid analysis due to small numbers in the Contemplation, Preparation 

and Action Stages (n=12, n=10, and n=7, respectively), these stages were collapsed into one of 

two groups, those who had not adopted technology (PC, C, PR) and those who had adopted 

technology (A, M), regardless of the time frames for adoption. From the stage algorithm, those 

who answered no were placed into the category of not using technology (pre-action stage, n=78, 

28.8%) and those who answered yes were placed into the category of using technology (post-

action stage, n=193, 71.2%). This resulted in the planned analysis changing from predictions 

based on multi-nominal logistic regression to binary logistic regression.  

Analysis of Model 

Prior to final analysis of the research questions, a process of modeling was undertaken. A 

stepwise method of entry of variables into blocks was used to estimate the best fitting binominal 

logistic regression. Spearman’s rho (rs) was calculated for the study variables to determine the 
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strength of the relationship for inclusion in the regression equation modeling process. Because 

the Spearman’s rank correlation test makes no assumptions about the data distribution, and 

variables were measured on an ordinal scale, this non-parametric test was utilized in correlation 

calculations. The following factors were found to be significant at the .05 level relative to the 

dependent variable stage of change and were included in the modeling process: pros, cons, 

computer SE (CSE), general SE (GSE), age and education. See Table 6 for the Spearman’s rho 

correlation coefficients and associated p-values. 

Table 6 

Spearman’s rho (rs) Non-parametric Correlation  

 

Dependent Variables Correlation Coefficient p-value n 

Pros  .445 <.001 271 

Cons -.175 =.004 271 

GSE  .265 <.001 271 

CSE  .646 <.001 271 

Age -.283 <.001 252 

Education  .273 <.001 255 

 

Research Question 1 

 Is perceived self-efficacy a predictor of the stage readiness to adopt technology in older 

adults? 

Reliability 

Scales used in this study have previously established validity and reliability measures in 

various domains as discussed in Chapter 3. The researcher analyzed the internal consistency, 

reliability of the adapted, modified perceived computer self-efficacy scale. Prior to the 

instrument analysis, the researcher reviewed descriptive statistics of the data set, which revealed 

no data values outside the respective Likert-type scale minimums and maximums. 
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Cronbach’s alpha results showed total perceived self-efficacy, general self-efficacy, and 

computer self-efficacy scales had acceptable levels of reliability; according to Whitley (1996), 

though there are no absolute rules, a minimum of .70 was suggested for coefficient internal 

consistency. Values found in this study were consistent with the reviewed literature. See Table 7 

for the scale Cronbach’s alphas.  

Table 7 

Reliability Statistics of Perceived Self-Efficacy Scales 

 

Scale Cronbach’s alpha 

Perceived Self-efficacy Total (SE) .919 

Perceived Computer Self-efficacy (CSE) .945 

Perceived General Self-efficacy (GSE) .918 

 

Tests of Assumptions 

Tests of assumptions of linearity of the logit were satisfactory. A binary logistic 

regression was completed with the predictor variables by the natural log of the respective 

predictor variable. Results of the linearity of the logit found no interaction terms were significant 

at the level of p=.05 (CSE*LnCSE, p=.242, GSE*LnGSE, p =.349), indicating that the main 

effect did not violate the assumption of linearity of the logit.  

A linear regression was conducted to test the assumptions of multicollinearity, which was 

satisfactory, no multicollinearity. Results of the analysis showed the tolerance was satisfactory 

with all values greater than 0.1 (CSE =.652, GSE =.785). Variance inflation factor (VIF) values 

were also satisfactory, less than 10 for the predictor variables (CSE =1.53, GSE =1.27). 

Additionally, variances in the regression coefficient of pros, cons, CSE, GSE were not associated 

with an eigenvalue number indicating independence of these variables. The condition index was 

also acceptable at 30.99.  
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Results 

In comparing the two perceived self-efficacies, computer and general self-efficacy, the 

results showed computer self-efficacy was more predictive for stage placement than general self-

efficacy (rs=.646 and rs=.265 respectively). Results were similar to previous research related to 

the TTM domain perceived self-efficacy, computer self-efficacy. Participant’s mean computer 

self-efficacy was higher in the post-action stage (M=2.79, SD=0.69) compared to the pre-action 

stage (M=1.50, SD=0.59). With regard to general self-efficacy, participants in the post-action  

stage had a higher mean (M=3.03, SD=0.45) than those in the pre-action  stage (M=2.72, 

SD=0.59). An illustration is provided in Figure 4. 

 

Figure 4. Stage of Change by Computer and General Self-Efficacy Means 

Binominal Logistic Regression Model 

A binominal logistic regression was used to analyze whether perceived self-efficacy was 

a good predictor of the stage of technology adoption of older adults. The number of selected 
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cases included in the modeling analysis was 271 (99.6%) with 1 case missing (0.4%) in the SOC 

item response. A review of the Classification Table for Block 0 found the model was good, better 

than the null. The ability of the model overall to predict categories (outcome of who does and 

who does not adopt technology) was correct 71.2% of the time. Variables in the Equation results 

showed a Wald Statistic as a baseline was significant (Wald = 45.59, p < .001). Dependent 

variable encoding was 0 and 1; 0 represented pre-action (technology non-adopters) and 1 

represented post-action (technology adopters). Block 0 represented the dependent variable only 

(the constant). 

The perceived self-efficacy variables were added in Block 1. Results of the Block 1 

omnibus test of the model coefficients revealed the model was significant and a good predictor 

of stage of technology adoption for older adults in the study (χ
2
(2) = 140.78,p < .001). The self-

efficacy predictor variables in the model of Block 1 explained 58% of variance in stage 

(Nagelkerke’s R
2
 = .580). Results of the Hosmer and Lemeshow Test revealed the model would 

be significant at a p > .05 (p =.699) and a good fit. The Classification Table found the model 

overall was good, better than the null (constant only) and predicted the outcome of stage 

correctly 85.2% of the time, and prediction success for pre-action and post-action stages was 

69.2% and 91.7% respectively. The addition of the perceived self-efficacy (computer and general 

self-efficacy) items increased the overall model prediction of stage of adoption in this sample 

from 71.1% to 85.2%.  

Analysis of the Wald statistic and associated p-value was found to be significant for 

perceived computer self-efficacy (Wald = 69.81, p < .001) indicating it contributed to the 

predictive probably of the stage of technology adoption in older adults in this study. However, 

perceived general self-efficacy was found to be non-significant on the Wald statistic (Wald = 
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.091, p = .763). Examination of the odds ratio or exp(B),the probability of an event occurring 

divided by the probability of the event not occurring, found that this holds true with the model 

prediction. The perceived computer self-efficacy odds ratio was 11.89, [6.65, 21.27], which 

indicated that when computer self-efficacy was increased by one unit, the odds ratio was 11.89 

times as large; older adults in this study were 11.89 more times likely to adopt technology. As 

the predictor of computer self-efficacy increased, the odds of the outcome occurring increased. 

Conversely, when odds ratio is less than 1, as perceived general self-efficacy increased, the odds 

of the outcome occurring decreased (exp(B) = 0.99, [0.44, 1.81]). See Table 8 for the variable 

details in the equation.  

Table 8 

Perceived Self-Efficacy Variables in the Logistic Regression Equation 

  

B 

 

SE 

Wald 

Statistic 

 

Sig 

exp(B): odds ratio 

         [95% CI] 

Computer Self-efficacy 2.48 0.29 69.81 <.001            11.89 

      [6.65, 21.27] 

General Self-efficacy -.109 0.36   0.09 =.763              0.89 

        [0.44, 1.81] 

Constant -4.04 1.02                

Note: R
2
= .699 (Hosmer & Lemeshaw), .580 (Negelkerke). Model χ

2
(2) = 140.78, p < .001.  

CI = confidence interval. 

 

Figure 5 shows the model classification plot of predicted probabilities and observed 

groups. The u-shape indicates the distribution of predictions were well differentiated; more cases 

are clustered on each end of the x-axis showing movement toward a more correct classification. 

The model improved by adding the variables of perceived self-efficacy.  
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Figure 5. Classification Plot: Observed Groups and Predicted Probabilities for RQ1, Self-

Efficacy. 

Research Question 2 

 Are perceived benefits (pros and cons) a predictor of the stage of readiness to adopt 

technology in older adults? 

Reliability 

Cronbach’s alpha showed the Decisional Balance Scale and two sub-scales of Pros and 

Cons had acceptable levels of reliability. Pros and Cons had Cronbach alphas of .847 and .742 

respectively; the combined scale of Decisional balance had a Cronbach alpha of .796. Most items 

were worthy of retaining, resulting in a decreased alpha if deleted. There was one exception, 

which was the con 2 item; removal of this item would increase the alpha to .756 on the cons sub-

scale. On the full decisional balance scale, removal of con 2 item would result in the alpha 

increasing from .796 to .800. As such, the con 2 item was considered for removal and removed 

after review of a factorial analysis. See Table 9 for the final scale Cronbach’s alphas.  
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Table 9 

Reliability Statistics of Decisional Balance Scales 

 

Scale Cronbach’s alpha 

Decisional Balance (DB)  .800 

    Pros Sub-scale .847 

    Cons Sub-scale .756 

 

Tests of Assumptions 

Tests of assumptions of linearity of the logit were satisfactory. A binary logistic 

regression was completed with the predictor variables by the natural log of the respective 

predictor variable. Results of the linearity of the logit found no interaction terms were significant 

at the level of p = .05 (pros*Lnpros, p = 662, cons*Lncons, p = .553), indicating that the main 

effect did not violate the assumption of linearity of the logit.  

A linear regression was conducted to test the assumptions of multicollinearity, which was 

satisfactory, no multicollinearity. Results of the analysis showed the tolerance was satisfactory 

with all values greater than 0.1 (pros = .694, cons = .894). VIF values were also satisfactory, less 

than 10 for the predictor variables (pros = 1.44, cons = 1.12). Additionally, variances in the 

regression coefficient of pros, cons, CSE, GSE were not associated with an eigenvalue number 

indicating independence of these variables. The condition index was also acceptable at 30.99.  

Spearman’s rho (rs) Non-parametric Test Statistic 

A non-parametric statistic test, the Spearman’s rho correlation was performed to analyze 

the relationship between the variables, examining the correlation coefficient and significance. 

Individually each sub-scale was related with the dichotomous stage of adoption and significant at 

a p-level of .05. There was a strong, positive relationship between the Pro sub-scale and SOC, rs 

= .444, p < .001. There was a negative, relatively weak relationship between the Con sub-scale 

and SOC, rs = -.187, p = .002. Cons of perceived benefits were negatively related to a person’s 
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placing in a stage. Overall, the sum of Pros and Cons, Decisional Balance (DB), was significant 

and positive, rs = .397, p < .001.  

Decisional balance (DB) score. In comparing the two stage groups on the DB 

standardized t score means, participants who had not adopted technology in the pre-action stage 

had higher means on cons (M = 69.52, SD = 8.01) than those who had adopted technology in the 

post-action stage (M = 49.41, SD = 7.10). Conversely, those who had not adopted technology 

had lower means on pros (M = 44.32, SD = 7.27) compared to those who had adopted technology 

(M = 52.29, SD = 6.98). The overall DB sum showed those who had adopted technology leaned 

more toward pros (2.88) and participants who had not adopted technology in the pre-action stage 

leaned more toward cons (-25.20). 

Binominal logistic regression model. A binominal logistic regression was analyzed to 

determine if perceived benefits (pros and cons) were a good predictor of the stage of change of 

older individuals in this study related to adopting technology. The number of selected cases 

included in the modeling analysis was 271 (99.6%) with 1 case missing (0.4%) in the SOC item 

response. Dependent variable encoding was 0 and 1; 0 represented pre-action (technology non-

adopters) and 1 represented post-action (technology adopters). Block 0 represented the 

dependent variable (constant) only. The ability of the model overall to predict categories 

(outcome of who does and who does not adopt technology) was correct 71.2% of the time. 

Variables in the Equation results showed a Wald Statistic as a baseline was significant (Wald = 

45.59, p < .001) for stage of change.  

Results of the Pros and Cons Decisional Balance Block omnibus test revealed the model 

was significant and a good predictor of stage of technology adoption in this sample of older 

adults (χ
2
(2) = 87.51, p < .001). The model explained 39.5% of variance in stage of change 
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(Nagelkerke’s R
2
 = 0.395). Results of the Hosmer and Lemeshow Test revealed the model would 

be significant at a p > .05 (p =.368) and a good fit. Review of the classification table revealed the 

outcome of stage was predicted correctly 81.9% of the time, and prediction success for pre-

action and post-action stages was 57.7% and 91.7%, respectively. Addition of the decisional 

balance predictors, pros and cons, increased the model prediction of stage in this sample from 

71.1% to 81.9%.  

Analysis of the Wald statistic and associated p-value, were found to be significant for 

decisional balance pros (Wald = 51.03, p < .001) and cons (Wald = 23.55, p < .001) indicating 

each contributed to the predictive probability of the stage of technology adoption. The pros odds 

ratio exp(B) was 1.23, [1.16, 1.31], indicated that when pros were increased by one unit, the odds 

ratio was 1.23 times as large; older adults in this study were 1.23 more times likely to adopt 

technology. Conversely, as cons increased, the odds of the outcome occurring decreased 

(exp(B)=0.89, [0.85, 0.93]). See Table 10 for the variables in the equation.  

Table 10 

Decisional Balance Variables in the Logistic Regression Equation 

 

Variable 

 

B 

 

SE 

Wald 

Statistic 

 

Sig 

exp(B): odds ratio 

[95% CI] 

Pros   .210 .029 51.03 <.001 1.23 

[1.16, 1.31] 

Cons -.116 .024 23.55 <.001 0.89 

[0.85, 0.93] 

Constant -1.22 1.34    

Note: R
2 

= .368 (Hosmer & Lemeshaw), .395 (Negelkerke). Model χ
2
(2) = 87.51, p < .001. 

CI = confidence interval. 

 

Figure 6 shows the model classification plot of predicted probabilities and observed 

groups. A u-shape would indicate the distribution of predictions was well-differentiated; more 

cases would be clustered on each end of the x-axis showing movement toward a more correct 

classification.  
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Figure 6. Classification Plot: Observed Groups and Predicted Probabilities for RQ2, Decisional 

Balance. 

 

Research Question 3 

 Within the technology domain, does the TTM predict stage progress of the adoption of 

technology in older adults?  

Analysis of Model Fit 

Prior to final analysis of the research questions, a process of modeling was undertaken. A 

stepwise method of entry of variables into blocks was used to estimate the best fitting binominal 

logistic regression. Spearman’s rho (rs) was calculated for the study variables to determine the 

strength of the relationship for inclusion in the regression equation modeling process. Because 

the Spearman’s rank correlation test makes no assumptions about the data distribution and 

variables were measured on an ordinal scale, this non-parametric test was utilized in correlation 

calculations. Any variable with a p-value less than .05 was considered significant and included in 

the modeling processes. The following independent variables were found to be significant at the 

.05 level relative to the dependent variable stage of change and were included in the modeling 
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process: pros, cons, computer SE (CSE), general SE (GSE), age and education as shown in Table 

11. 

Table 11 

Spearman’s (rs) rho Nonparametric Correlation for RQ3 

 

Stage of Change Correlation Coefficient p-value n 

Pros  .445 <.001 271 

Cons -.175 =.004 271 

GSE  .265 <.001 271 

CSE  .646 <.001 271 

Age -.283 <.001 252 

Education  .273 <.001 255 

 

 

Binary Logistic Regression Modeling 

To see which model looked like the best fit for a binary logistic regression, an analysis of 

models was conducted. In the initial model test, the researcher tested model blocks starting with 

the outcome variable alone (Block 0), then added the other variables (predictor variables) that 

had a significant p-value from the Spearman’s rho correlations into blocks using a stepwise entry 

method. Block 1 contained the decisional balance variables, perceived pros and cons. Block 2 

contained the perceived self-efficacy variables computer self-efficacy (domain specific efficacy 

of TTM) and general self-efficacy. The last block, Block 3 contained the demographic variables 

age and education level attainment. After reviewing the results of the initial modeling, the 

researcher then ran the final model for analysis. 
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Initial model. The number of selected cases included in the modeling analysis was 249 

(91.5%) with 23 (8.5%) cases missing. Dependent variable encoding was 0 and 1; 0 represented 

pre-action (technology non-adopters) and 1 represented post-action (technology adopters). Block 

0 represented the dependent variable only. A review of the Classification Table for Block 0 

found the model was good, better than the null hypothesis. The ability of the model overall to 

predict categories (outcome of who does and who does not adopt technology) was correct 71.1% 

of the time. The Wald statistic, 41.41 (p < .001) was reported and used as a baseline in modeling. 

Results of the Block 1 omnibus test revealed the model was significant at a p-value of .05 

and a good predictor of stage of technology adoption (χ
2
(2) = 91.21, p < .001). The model 

summary showed a Nagelkerke R
2
 .438, which was good and explained 43.8% of the variance in 

the DV by the predictor variables pros and cons. Results of the Hosmer and Lemeshow Test 

revealed the model would be significant at a p > .05 (p = .175) and a good fit. The Classification 

Table for Block 1 revealed the model was good, predicting the outcome correctly 82.3% of the 

time in the study. In an analysis of the Wald statistic and associated p-value, it was found that 

decisional balance pros (Wald = 49.90, p < .001) and cons (Wald = 23.78, p < .001) contributed 

significantly to predict the probability of technology adoption in older adults.  

Block 2 had the addition of the two perceived self-efficacy independent variables. Results 

of the Block 2 omnibus test revealed the model (χ
2
(4) = 159.47, p < .001) and block (χ

2
(2) = 

68.26, p < .001) were significant at a p-value of .05 and a good predictor of stage of technology 

adoption. The model summary showed a Nagelkerke R
2
 of .676, which was also good. 

Specifically, 67.6% of the variance in the DV was explained by the added predictor variables. 

Results of the Hosmer and Lemeshow Test revealed the model would be significant at a p > .05 

(p = .958) and a good fit. This model was an improvement over the previous block that had the 
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decisional balance pro and con variables. The Classification Table for Block 2 revealed the 

model was good, predicting the outcome correctly 88% of the time in the model, which was an 

increase over the previous block. In an analysis of the Wald statistic and associated p-values for 

the variables in the second block, it was found that pros (15.39, p < .001), cons (11.49, p = .001), 

and perceived computer self-efficacy (40.34, p < .001) contributed significantly to predict the 

probably of technology adoption in older adults. Perceived general self-efficacy was non-

significant (0.38, p = .54). 

Block 3 had the addition of the demographic variables of age and education level 

completed. Results of the Block 3 omnibus test revealed the model was still significant and a 

good predictor of stage of technology adoption at a p-value of .05 (χ
2
(6) = 160.28, p < .001); 

however, the block of additional demographic variables was non-significant at a p-value of .05 

and not a good predictor of stage of technology (χ
2
(2) = 0.81, p = .667). The model summary 

showed a Nagelkerke R
2
 of .678, which explained 67.8% of the variance in the DV by the 

predictor variables. Results of the Hosmer and Lemeshow Test revealed the model would be 

significant at a p > .05 (p = .688) and a good fit. Furthermore, the addition of the demographic 

variables in the block did not improve the model over Block 2; the Classification Table for Block 

3 revealed the predicted outcome was the same as Block 2 (88%). In an analysis of the Wald 

statistic and associated p-values for the variables in the third block, it was found that decisional 

balance pros (Wald = 13.65, p < .001), cons (Wald = 11.06, p = .001), and perceived computer 

self-efficacy (Wald = 37.99, p < .001) contributed significantly to predict the probability of 

technology adoption in older adults. General self-efficacy (p = .65), age (p = .55), and 

educational level (p = .21) were non-significant. 
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 Final model. The number of selected cases included in the modeling analysis was 271 

(99.6%) with 1 case missing (0.4%). Dependent variable encoding was 0 and 1; 0 represented 

pre-action (technology non-adopters) and 1 represented post-action (technology adopters). Block 

0 represented the dependent variable only. A review of the Classification Table for Block 0 

found the model was good, better than the null hypothesis. The ability of the model overall to 

predict categories (outcome of who does and who does not adopt technology) was correct 71.2% 

of the time. Variables in the Equation results showed a Wald Statistic as a baseline was 

significant (45.59, p < .001).  

Results of the Block 1 omnibus test revealed the model was significant at a p-value of .05 

and a good predictor of technology adoption (χ
2
(3) = 160.13, p < .001). The model summary 

showed a Nagelkerke R
2
 of .638, which was good. Specifically, 63.8% of the variance in the DV 

was explained by the predictor variables pros, cons and perceived computer self-efficacy. Results 

of the Hosmer and Lemeshow Test revealed the model would be significant at a p > .05 (p = 

.784) and a good fit. 

The Classification Table for Block 1 revealed the model was good, predicting the 

outcome correctly 87.8% of the time in the model and prediction success for the pre-action stage 

and post-action stage was 74.4% and 93.3% respectively for these data. In an analysis of the 

Wald statistic and associated p-value, it was found that decisional balance pros (Wald = 11.69, p 

= .001) and cons (Wald = 11.36, p = .001) and perceived computer self-efficacy (Wald = 47.01, 

p < .001) contributed significantly to predict the probability of technology adoption in older 

adults. A pro odds ratio (exp(B)) value of 2.32 indicated that when pros increased by one unit, 

the odds ratio is 2.32 times as large; older adults in the study were 2.32 more times likely to 

adopt technology. A perceived computer self-efficacy odds ratio (exp(B)) value of 8.43 indicated 
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that when computer self-efficacy increased by one unit, the odds ratio is 8.43 times as large; 

older adults in this study were 8.43 more times likely to adopt technology as shown in Table 12. 

Table 12 

Variables in the Binominal Logistic Regression Equation: TTM 

Variable B SE Wald  

Statistic 

Sig exp(B) odds ratio 

[95% CI] 

Pros  0.84 .246 11.69 .001 2.32 

[1.43, 3.76] 

Cons -0.94 .280 11.36 .001 0.39 

[0.23, 0.67] 

CSE  2.13 .311 47.08 <.001 8.43 

[4.58, 15.49] 

Constant -4.31 .781    

Note: R
2 

= .784 (Hosmer & Lemeshaw), .638 (Negelkerke). Model χ
2
(3) = 160.14, p < .001. 

CI = confidence interval. 

 

Figure 7 shows the model classification plot of predicted probabilities and observed 

groups. The u-shape indicates the distribution of predictions were well differentiated; more cases 

are clustered on each end of the x-axis showing movement toward a more correct classification.  

 

Figure 7. Classification Plot: Observed Groups and Predicted Probabilities for RQ3, TTM. 
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After modeling and analysis, there were no other variables in this particular study that explained 

more variance than the pros, cons and perceived computer self-efficacy (i.e., domain self-

efficacy), which were also the predictor variables from the TTM. Though the demographic 

variables may have had correlation, none of the other variables overlapped with the TTM 

variables or added to the models predictability. 

 A post-hoc analysis was conducted with G*Power for a z-test logistic regression. The 

values for analysis were .05 for error probability (alpha), N of 271, Pr of .3 and an odds ratio of 

2.33, which found the achieved power to be 0.957.  

Tests of Assumptions 

Tests of assumptions of linearity of the logit were satisfactory. A binary logistic 

regression was completed with the predictor variables by the natural log of the respective 

predictor variable. Results of the linearity of the logit found no interaction terms were significant 

at the level of p = .05 (pros*Lnpros, p = 662, cons*Lncons, p = .553), indicating that the main 

effect did not violate the assumption of linearity of the logit.  

A linear regression was conducted to test the assumptions of multicollinearity, which was 

satisfactory, no multicollinearity. Results of the analysis showed the tolerance was satisfactory 

with all values greater than 0.1 (pros = .694, cons = .894). VIF values were also satisfactory, less 

than 10 for the predictor variables (pros = 1.44, cons = 1.12). Additionally, variances in the 

regression coefficient of pros, cons, CSE, GSE were not associated with an eigenvalue number 

indicating independence of these variables. The condition index was also acceptable at 30.99.  

Summary of Findings 

 Two constructs were found to be predictive of an individual’s decision to adopt 

technology in the present study of older adults in the state of Alabama. Through a modeling 
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process, a binominal logistic regression model of best fit was determined. After entry of the 

decisional balance variables (pros and cons), perceived self-efficacy variables, and other 

demographic variables, the most parsimonious model had three predictive variables: pros, cons 

and computer self-efficacy, essentially the Transtheoretical Model. Domain specific perceived 

self-efficacy in this study, computer self-efficacy, was a good predictor of the stage of adoption. 

As perceived computer self-efficacy increased, the predictive ability for stage of adoption also 

increased. Higher computer self-efficacy could predict the stage of adoption of an individual in 

this study. While the variable of perceived general self-efficacy was positively correlated, it did 

not add to the models predictability. With regard to perceived benefits of the decisional balance 

scale, this variable was a good predictor of an individual’s stage of adoption of older adults in the 

study. Both the pros and cons of the decisional balance scale were good predictors of stage 

placement. As pros increased and cons decreased, the stage of adoption differed. Those with 

lower pros and higher cons were in the pre-action stage. Those in the post-action stage had 

higher pros and lower cons. 
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CHAPTER V: 

DISCUSSION OF RESULTS 

Introduction 

 The purpose of this quantitative study was to identify and analyze older adults 

respective stages of motivational change related to technology adoption. The TTM  constructs 

(i.e., stages of change, decisional balance pros and cons, and perceived computer self-efficacy) 

and general self-efficacy were assessed to determine if an older adult’s perceived self-efficacy 

was the reason for not adopting technology or if non-adoption was related to perceived benefits 

(pros and cons) of technology, and how these measures aligned within the stages of behavior 

change. Specifically, do these factors predict stage of technology adoption in older adults? 

Additionally, the researcher wanted to determine what variables explained most of the variance 

of stage to adopt technology. Furthermore, the researcher sought to determine if the TTM health 

behavior model can be applied to older adults and technology adoption. 

 The study was conducted at senior activity centers, community centers, churches, and 

OLLI in West and Central Alabama. Using the scales of perceived self-efficacy (computer and 

general self-efficacy) and decisional balance (perceived pros and cons), participants’ perceptions 

of technology were analyzed. Each variable was analyzed separately to determine if they would 

be good predictors of stage of change. Other demographic variables that were correlated and 

significant were assessed. Finally, utilizing a modeling process, the most parsimonious model 

was determined for prediction of an individual’s stage position. 
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Research Question 1 

The first research question asked, “Is perceived self-efficacy a predictor of stage of 

change to adopt technology in older adults?” In this study, for exploratory reasons the researcher 

chose to access both perceived general self-efficacy and computer self-efficacy. The TTM posits 

that a domain specific perceived self-efficacy scale is superior to a general scale that measures 

personal perceptions of overall perceived self-efficacy (Prochaska, 2008; Prochaska, 

DiClemente, & Norcross, 1992). Because there was one computer self-efficacy scale (Murphy, 

Coover, & Owen, 1989) being used and adapted, the researcher chose to access this adaptions’ 

predictive power relative to a well know generalized self-efficacy scale (Schwarzer & Jerusalem, 

1995) to ascertain predictive ability of the altered scale. Indeed, perceived computer self-efficacy 

was far more robust a predictor of technology adoption in this sample of older adults.  

Consistent with the TTM, the pre-action stage (i.e., non-adopters) had lower means 

compared to the post-action stage (i.e., adopters) for both perceived general and computer self-

efficacy (Marcus, Eaton, Rossi, & Harlow, 1994; Prochaska, 2008). There was an increase in 

perceived computer self-efficacy from those in the pre-action stage to the post-action stage, 

which was similar to other findings (DiClemente, Prochasks, & Gilbertini, 1985; Marcus & 

Biddle, 2001; Rossi &Redding as cited in Lipschitz et al., 2013). Though the perceived general 

self-efficacy factor was correlated and significant, it did not add to the model predictive power. 

As expected, perception of computer self-efficacy was a more powerful predictor, more robust 

than general self-efficacy. Perceived computer self-efficacy was found to be correlated, 

significant and added to the model’s predictive ability. Perceived computer self-efficacy was 

able to reliably distinguish between adopters and non-adopters. A moderate relationship between 

stage and prediction was indicated. Older adults in this model of perceived efficacy were 11.89 



91 

more times likely to adopt technology. Domain specific perceived self-efficacy, computer self-

efficacy, was a good predictor of the stage of change. As computer self-efficacy increased, the 

predictive ability for stage of change also increased.  

Research Question 2 

Next, the second research question, “Are perceived benefits a predictor of the stage of 

change to adopt technology in older adults?,” addressed the decisional balance construct of 

perceived pros and cons. A binary logistic regression analysis was conducted to predict stage of 

change to adopt technology with decisional balance pros and cons as predictors. A test of the 

decisional balance model against the null model (constant only) was significant, which indicated 

that the predictors were able to distinguish reliably between adopters and non-adopters in post- 

and pre-action stages, respectively. The perceived pros and cons were significant at the level 

correlations, in the block of the modeling process, and in the final model overall. Consistent with 

the TTM, as pros increased and cons decreased, the stage placement increased (Nigg & Riebe, 

2002; Prochaska, 2008; Prochaska, DiClemente, & Norcross, 1992). The pro and con variables 

were found to contribute as good predictors of stage in technology adoption of older adults. 

Older adults in this study were 1.23 more times likely to adopt technology. A moderate 

relationship was indicated between stage grouping and prediction.  

The TTM finds that if the sum of decisional balance is positive, the individual is more 

approving of pros, and if the sum is negative, the individual is more supporting of cons (Nigg & 

Riebe, 2002; Prochaska, Norcross & DiClemente, 1994; Prochaska et al., 1994). Results of the 

decisional balance sum of t-score means (i.e., pros-cons) found that those in the post-action stage 

(adopters) had a positive result and those in the pre-action stage (non-adopters) had a negative 

result, which is consistent with previous studies (Nigg, 2002; Nigg & Riebe, 2002; Prochaska et 
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al., 1994b). Perceived benefits of the decisional balance scale, pros and cons were good 

predictors of an individual’s stage of change. As pros increased and cons decreased, the stage 

placement differed.  

Research Question 3 

The final research question accessed the combined TTM constructs of decisional balance 

(pros and cons) and domain specific perceived self-efficacy (computer self-efficacy). Research 

Question 3 was, “Within the technology domain, does the TTM predict stage progress of the 

adoption of technology in older adults?” Correlations found that age and education-level were 

significant, however, sex and race were non-significant. Upon further analysis, though correlated 

and significant, age and education did not contribute to the model’s predictive power. Through a 

modeling process, a binominal logistic regression equation of best fit was determined. After 

entry of the decisional balance variables, perceived self-efficacy variables, and demographic 

variables that were significant and correlated to stage of change, the most parsimonious model 

had three predictive variables: pros, cons and perceived computer self-efficacy.  

A test of the TTM model (i.e., pros, cons and perceived computer self-efficacy) against 

the null model (constant only) was significant. The predictors were able to distinguish reliably 

between adopters and non-adopters in this sample of older adults. Furthermore, a moderate, 

strong relationship between stage grouping and prediction was indicated. Overall, the model 

prediction success was high and the prediction success by pre- and post-action stages was also 

high. Each of the factors (i.e., pros, cons, and computer self-efficacy) made significant 

contributions to prediction of stage. This study revealed the two constructs of the TTM, 

decisional balance and domain specific perceived self-efficacy, computer self-efficacy, were 

predictive of an older adult’s stage of technology adoption.  
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Implications 

 The results of this study support several important implications. Decisional balance and 

domain specific perceived self-efficacy both predicted adoption status. Those with decisional 

balance favoring pros of adoption were more likely to be in the post-action stage. Also consistent 

with the TTM, higher levels of perceived computer self-efficacy predicted membership into the 

post-action stage. Perhaps most importantly, traditional demographic variables (e.g., age, gender, 

education, race) did not improve the explanatory model already containing the two TTM 

constructs--decisional balance and domain specific self-efficacy (i.e., perceived computer self-

efficacy). An assessment of the perceived pros and cons of decisional balance illuminated 

another important finding: that is, the pros of adopting technology were a more robust predictor 

of technology adoption (i.e., belonging to post-action stage) segment of the sample. As 

aforementioned, the domain specific perceived self-efficacy scale adapted was a much greater 

predictor of technology adoption (post-action stage) than general perception of overall personal 

self-efficacy. The pros of adoption combined with perceived computer self-efficacy perceptions 

provided a predictive model that was not further improved by adding traditional demographic 

factors (i.e., age, sex, race, education). 

Another important observation is that a breakdown of the older adult population showed 

a very bi-modal distribution within the stage of change. An overwhelming proportion of the 

sample lay in one of two stages, precontemplation and maintenance. Precontemplators consist of 

individuals who have not and may not be considering technology adoption at all and maintainers 

who have adopted technology who have engaged in such substantive technology use some time 

ago and continue to do so.  
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 The clarity of predictive factors of the TTM and the lack of improvement in prediction 

when adding traditional demographic variables, there is an increasingly clear possibility that 

technologically unengaged older adults may respond to an intervention with as few as two basic 

elements: enhancing the perceive pros of adoption and bolstering perceived computer specific 

self-efficacy. This intervention or PSA, based on study results, could be brief and focus on 

enhancing perceptions of benefits parenthetically, but perhaps not spend resources attenuating 

perceived barriers. Similarly, the intervention or PSA could be focused on enhancing 

individuals’ perceptions of specific computer related tasks without spending time or resources 

attempting to enhance individuals’ personal, general perceptions of efficacy.  

Challenges and Limitations 

 One challenge for the study was finding and having access to willing, older adults to 

participate in the survey. The senior centers and community centers had fewer numbers of people 

overall than churches. Most of those in attendance were willing to volunteer for the study, but 

this varied by location; the more rural locations had fewer in attendance. Conversely, church 

groups had larger numbers, most were willing to volunteer, but overall access to a church group 

was more difficult. This could be due to church groups having only monthly meetings or 

gatherings or a more protectiveness of the older adult groups in the church setting. One issue 

specifically shared by a seniors group minister was there had been a negative experience in the 

past with a university researcher, so they no longer allowed studies to be conducted at their 

church. This researcher was able to work successfully with the senior adult ministers. As a result 

of the above mentioned challenges, the data collection period was extended beyond the 

researchers’ original expectations.  
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 Another challenge in the study was that some individuals did not think they would give 

good answers because they did not use technology. Consistent with relatively low computer self-

efficacy perceptions, some people in this small group may not have felt confident in completing 

a survey. This could be investigated further with a mixed-method approach or a qualitative study.  

One limitation to the study was time constraints, which dictated the conclusion of data 

collection. Based on the disparate representation in the middle, transitional stages of change in 

this study, recruitment planning should have included participant recruitment for stage 

allocation. The random volunteer opportunities yielded a basically bimodal representation (i.e., 

precontemplators and maintainers). Had data collection continued, it could be possible that a 

more disbursed distribution within all five stages may have occurred.  

Recommendations for Future Research 

1. There are several recommendations for further research, which may address in greater 

depth the findings and limitations of this study on older adults and technology adoption. The 

researcher experienced an abundant amount of inter-personal communication with people during 

data collection about technology experiences whether they completed a survey or not. This 

would make for a good mixed-methods study or qualitative study to include shared technology 

experiences. This could also help with stage recruitment in a quantitative phase of a study.  

2. Further investigation into other differences that may be centered on location (urban, 

rural, and suburban) related to differences in technology adoption of older adults, resources for 

training opportunities, or technology assistance are warranted.  

3. Construction of interventions based on components of the TTM and follow up 

longitudinally to determine the relationship between self-report and actual behavior change is 
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needed. For example, in person seminars and/or a series of PSAs with longitudinal follow up to 

determine the translation of these guided interventions to behavior change.  

4. Future research planning and logistics is needed to gain an appropriate sample size that 

allows for examination of stage progress between each individual stage (i.e., precontemplation, 

contemplation, preparation, action and maintenance) rather than collapsed variables of pre-and 

post-action, which was a limitation of the study.  

5. Evaluation of training programs and related messaging for opportunities to learn about 

technology is recommended. Knowing that pros and perceived computer self-efficacy were most 

predictive, evaluating training program approaches and messaging for training sessions could 

yield information to better tailor programs and messaging to increase older adult participation.  

Conclusions 

 The purpose of the study was to access whether the TTM could predict the adoption of 

technology within an older adult population in Alabama. The TTM’s constructs of decisional 

balance and domain specific self-efficacy (perceived computer self-efficacy) proved to be a solid 

predictor of movement from the pre-action stage to the post-action stages of change. Within the 

decisional balance construct, which includes pros and cons of adopting technology, perceived 

pros of engaging in technology use was a more robust predictor. Regarding the construct of 

domain specific self-efficacy, perceived computer self-efficacy, this also successfully explained 

membership in the action stage. An exploratory consideration of a widely used perceived general 

self-efficacy scale was not significant, supporting the tenants of TTM. The sample was 

essentially bimodal and its distribution among stages with an inordinate proportion falling into 

either precontemplation or maintenance. This suggests there is a substantive percent of older 
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adults in this study who have not and are not considering learning about or becoming 

technologically active.  

 The TTM constructs subsumed common demographic variables that are used widely in 

many models of behavior change. Therefore, because the adapted scales were internally 

consistent and showed validity by differentiating the sample into discrete stages of change, the 

TTM appears to be a usable framework, useful and parsimonious in design of interventions or 

PSAs intended to motivate a large, possibly immotive segment of the older population to become 

engaged with technology. 
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Verbal Permission Phone Script to Conduct Survey 

 

Hello [Director] or [Pastor]: 

 

My name is Juanita McMath. I am a doctoral student at The University of Alabama in the 

College of Education. I would like your permission to conduct a survey with the seniors at your 

[Center] or [Church] or [Facility]. My research interest for my dissertation came about because 

my mother has difficulty with using technology and actually does not own a computer. With 

more processes and services moving online, I feel there is a rather urgent need to determine what 

we can do to help our older adults engage online. So, I am conducting research related to the 

digital divide and seniors for my dissertation.  

 

I would like to visit your community to conduct my survey. Any information obtained in the 

study will remain confidential. The results of the study will be presented in aggregate data that 

does not identify the [Center] or [Church] or [Facility] or a specific individual. The results of this 

study will assist us in better understanding ways to help seniors adopt and use technology. There 

are no known risks involved with this study. The study will explore senior citizen’s self-reported 

behaviors and interactions with technology use and the internet. In appreciation of the time and 

use of your facilities, I will give a presentation on how to use SKYPE, an audio/video 

conferencing tool that allows people to talk computer-to-computer for free after the survey has 

concluded if your facility has wireless internet connectivity or a computer with internet service. 

 

If you could give me several dates and times that you anticipate I could visit to give the survey 

and presentation, I can confirm the date and time in a letter of permission for your signature to 

either return in a self-addressed envelope or you can digitally sign and email the permission 

letter back to me. I will also provide a flyer with information to share with your seniors or to 

place in your newsletter announcing the opportunity to volunteer for a study. 

 

If you have any questions, please do not hesitate to contact me at 205-310-4602 or by email at 

jmcmath@crimson.ua.edu . You may also contact my dissertation chair, Dr. Margaret Rice at 

205-348-1165 or mrice@ua.edu   

 

 

 

  

mailto:jmcmath@crimson.ua.edu
mailto:mrice@ua.edu
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Letter of Permission to Conduct Survey at [Center] or [Church] or [Facility] 

 

 

Date 

 

 

 

[Director] or [Pastor] Name here 

[Center] or [Church] or [Facility] Name here 

Address 

Address 

 

Re: Permission to Conduct Survey 

 Seniors and the Digital Divide 

 

Dear [Director] or [Pastor]: 

 

It was nice speaking to you on the phone the other day about my research and your [Center’s] or 

[Church’s] or [Facility’s] participation in the study on the digital divide and older adults, our 

senior citizens. The survey is part of my dissertation research at The University of Alabama in 

the College of Education. Participation of the [Center] or [Church] or [Facility] is voluntary and 

participation by older adult individuals is voluntary with no benefit from completing the survey. 

However, participation will add to the body of knowledge of understanding older adults and 

technology adoption.  

 

Any information obtained in the study will remain confidential. The results of the study will be 

presented in aggregate data that does not identify the [Center] or [Church] or [Facility] and does 

not identify specific individuals as data are reported as grouped data with no identifying personal 

information. There are no known risks involved with this study. The study will explore senior 

citizen’s self-reported behaviors and interactions with technology and the internet.  

 

I would like your formal permission to conduct the survey at your facility on [Date] at [Time]. 

Please sign and date the bottom of the letter and return to me in the envelope provided. If you 

requested an email copy of the permission letter, please digitally sign and return to me at 

jmcmath@crimson.ua.edu. Also, information fliers are included for your use in posting at the 

[Center] or [Church] or [Facility] or to use in a newsletter sharing information about the study. 

 

If you have any questions as we move forward, please do not hesitate to contact me at 205-310-

4602 or at jmcmath@crimson.ua.edu . You may also contact my dissertation chair, Dr. Margaret 

Rice at 205-348-1165 or mrice@ua.edu   

 

 

Approval: __________________________________________________________________ 

      Name, Title, and Date

mailto:jmcmath@crimson.ua.edu
mailto:jmcmath@crimson.ua.edu
mailto:mrice@ua.edu


114 

APPENDIX C: 

ADVERTISEMENT FOR STUDY AND VOLUNTEERS



115 

        Thoughts and Feelings about Technology  

Volunteers are sought to complete a short anonymous survey on technology use of older adults. 

 

What is the purpose of the research study? 

With more companies and government offices using online services, Mrs. McMath wants to find 

out how to best help older adults adopt and use computer technology on the internet. She hopes 

this research study will also shed light on how to help those that provide online services to 

understand how to better provide online services and/or support to older adults. 

 

Who can Volunteer to Participate? 

Volunteers should be 60 or older  

Persons who can themselves provide consent to participate in a research study. 

 

Is there a benefit for participating in the study survey? 

There is no direct benefit to participating in the study, but your participation will add to the body 

of knowledge related to technology adoption and use of older adults.  

 

How will the survey be conducted? 

The anonymous survey will be given by Mrs. McMath in a room with between 20 to 30 

volunteers. The paper survey and pencil will be provided. The survey should take no more than 

30 minutes to complete. 

 

What do I have to do to volunteer to participate? 

Arrive at the location below on the date and time noted. 

Location: [Center] or [Church] or [Facility]  

Date:  Will be determined after coordinating with locations 

Time:  Will be determined after coordinating with locations 

 

Who can I contact for more information? 

 Mrs. Juanita McMath, Doctoral Candidate 

The University of Alabama 

Phone: (205) 310-4602 or email 

jmcmath@crimson.ua.edu  

Supervisor: Dr. Margaret Rice, College of Education. 

(205) 348-1165 or mrice@ua.edu 

 

 

Your decision on whether or not to participate will not hurt your relationship with other individuals at the 

[Center] or [Church] or [Facility] or the University of Alabama.

mailto:jmcmath@crimson.ua.edu
mailto:mrice@ua.edu
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SURVEY



117 

OLDER ADULTS AND TECHNOLOGY 

Section 1 

Regular Technology Use: Any technology use activity performed to increase communication, 

gather information, or for entertainment could include any of these activities or others that you 

do online.  

Some examples of technology activities are: email, searching for information online, 

texting, sending or receiving pictures online, shopping online, watching videos online, 

paying bills online, looking up your health records or making appointments, activity on 

or looking at Twitter or Facebook, and so on.  

To be regular activity, technology use would be 3 or more times per week for 20 or more 

minutes each day you are using technology online. 

 

Do you use technology regularly according to the definition above? Please mark the one 

statement that applies to you with an X.        

 

 Yes, I have been using technology online regularly for more than 6 months.  

 

 Yes, I have been using technology online regularly, but for less than 6 months.  

 

 No, but I intend to use technology online regularly in the next 30 days.   

 

 No, but I intend to use technology online regularly in the next 6 months.   

 

 No, and I do not intend to use technology online regularly in the next 6 months.  
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Section 2 

This section looks at aspects of technology use of computing devices and/or the internet. Read 

the following items and indicate how important each statement is with respect to your decision to 

use technology or not in your leisure time by circling the item that you feel is appropriate using 

the 5-point scale. 

 

1. I would be excited about increased contact with family and friends if I used technology. 

   1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  

 

2. I would feel embarrassed if I asked others to teach me about technology or the internet. 

  1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  

 

3. I would feel better if I was efficient with using technology to find information online. 

  1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  

 

4. Spending time with technology or the internet prevents me from spending time with my 

friends. 

  1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  

 

5. Emailing and texting with my friends and family puts me in a better mood the rest of the 

day. 

  1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  

 

6. I feel uncomfortable or embarrassed when others tutor me about technology or computing 

devices. 

  1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  
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7. If I considered using technology more often, I would feel more comfortable with it. 

  1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  

 

8. There is too much I would have to learn to safely engage with technology and the 

internet. 

  1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  

 

9. Being connected with email and the internet would help me have a more positive outlook. 

  1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  

 

10. Getting involved with technology puts an extra burden on my family. 

  1  2  3  4  5  

    Not at all     Somewhat    Moderately          Very     Extremely 

    important     important     important     important     important  

 

 

Section 3 

Below are 15 statements about yourself which may or may not be true. Using the scale below, 

mark the box for the item that best describes you for each situation.  

Questions 1-10 can be found at http://userpage.fu-berlin.de/~health/selfscal.htm  as permission to 

reprint in a publication was not granted. 

1.  

Not true at all  Hardly true  Mostly true  Exactly true 

 

2.  

Not true at all  Hardly true  Mostly true  Exactly true 

 

3.  

Not true at all  Hardly true  Mostly true  Exactly true 

 

4.  

Not true at all  Hardly true  Mostly true  Exactly true 

 

5.  

Not true at all  Hardly true  Mostly true  Exactly true 

http://userpage.fu-berlin.de/~health/selfscal.htm
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6.  

     Not true at all  Hardly true  Mostly true  Exactly true 

 

7.  

Not true at all  Hardly true  Mostly true  Exactly true 

 

8.  

Not true at all  Hardly true  Mostly true  Exactly true 

 

9.  

Not true at all  Hardly true  Mostly true  Exactly true 

 

10.  
Not true at all  Hardly true  Mostly true  Exactly true 

 

11. I am confident working on a computer. 

Not true at all  Hardly true  Mostly true  Exactly true 

 

12. I can usually learn how to use a variety of computer programs. 

Not true at all  Hardly true  Mostly true  Exactly true 

 

13. I am confident I could search the iInternet and make selections for information from the 

online screen. 

Not true at all  Hardly true  Mostly true  Exactly true 

 

14. When I have a problem with technology, I can usually handle troubleshooting. 

Not true at all  Hardly true  Mostly true  Exactly true 

 

15. It is easy for me to enter and save data on a device or internet form. 

Not true at all  Hardly true  Mostly true  Exactly true 

 

 

Section 4 

Please mark the box that applies to you best. 

Gender: Male   Female 

 

Age:  60-64   65-69   70-74   75-79  

  80-84   85-89   90 or above 
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Race:  African American 

Asian 

  Black 

  Hispanic 

  Latino 

  White 

 

What is the highest level of education completed? 

  Middle School 

  High School/GED 

  Some College 

  Associate or Bachelor’s Degree 

  Higher than a Bachelor’s Degree 

 

Work Status: 

Retired, not working 

Retired, working part-time 

Working part-time 

Working full-time 

 

Internet Access: 

  I do have internet access at home 

  I do not have internet access at home 

  I would have intenet access if the cost was not so high 

  I have internet access at work  
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Do you own a computer device? If so, which of the following do you own and use? Check all 

that you use online. 

 I do not have a computing device 

 Desktop computer 

 Laptop computer 

 Tablet (such as iPad, Samsung Galaxy, Google Nexus, etc.) 

 Notebook computer 

 Smart Phone (phone with email, texting, Internet such as iPhone)  

 Other ________________________________________ 

  

If you do not own a device or do not have the internet at home, who helps you find information 

or helps you with government or health care sites? 

  A family member 

  A friend 

  A helper at a senior center 

  A helper at a computer lab 

  Other ____________________________________________ 

 

Of the computing devices that you own, who bought the devices? Check all boxes that apply. 

  I bought the devices 

  A family member bought devices 

  Other person bought  

Given as a gift 

  Other ______________________________________ 
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How do you use the Internet with your computing devices? Check all that apply. 

Email 

Banking 

Online Shopping 

Searching health information 

Searching general information 

Viewing and/or sending pictures 

Socializing on Facebook 

Government services (Social Security, Department of Motor Vehicles, Property 

Tax Collector, etc.) 

Texting or Instant messaging 

 

Thank you for volunteering to participate in this research survey!
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Script for the Study 

Hi, my name is Juanita “Nita” McMath and I am a doctoral student at the University of Alabama 

in the College of Education. Thank you for being here today to learn about my study. 

 

You are being asked to volunteer to take part in a research study. I would like to find out more 

about older adults and technology use. With more information and service available online, I 

want to find out how to   

help older adults adopt and use computer technology on the internet  

provide support to those already using technology  

provide or offer learning opportunities.  

 

I hope this research study will also shed light on how to help those that provide online services to 

understand how to best 

provide online services and support 

set up their site for older adults 

 

Anybody over the age of 59 and who can personally provide consent to participate in a research 

study can volunteer today. Please read the consent form provided. If you agree to volunteer, 

please date and sign the Consent Form. I will collect these in just a bit. 

 

Now that we have completed the consent form for those who wanted to continue with the study, 

the next thing we will do is the survey on technology adoption.  

 

Please read each question and answer by marking the answer choice you feel best fits. There are 

no right or wrong answers as each person may very well differ a bit.  

 

Technology includes a desk top computer, a laptop, an iPad or e-reader, netbooks, using the 

internet or using a phone for texting, email or photo sharing.  

 

The survey should take us about 30 minutes, give or take. After you complete the survey, I will 

place them in our secure survey collection box with the consent forms. 

 

Let me know if you have any questions as you complete your survey. 

 

And again thank you for taking the time to volunteer to participate in my study.
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