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ABSTRACT 
 

In 2050, the population of those aged 65 years and above is projected to be 83.7 million, 

almost double the estimated population of those 65 and older in 2012 (West, Cole, Goodkind & 

He, 2014). Therefore, efforts to promote successful aging and maintain quality of life in this 

population are increasingly important. However, according to the U.S. Census Bureau, 11 

million, or 28% of those aged 65 and older, lived alone in 2010 and one-fifth of seniors did not 

participate in any weekly or monthly activities (West, Cole, Goodkind & He, 2014). This lack of 

social involvement with others can lead to social isolation, which can have detrimental mental 

and physical health effects. Alternatively, those who remain socially and cognitively engaged 

have better cognitive, emotional and physical outcomes. Isolated older adults are rarely involved 

in research (Greaves & Farbus, 2006; Nicholson, 2012) because of the difficulty in accessing 

them. However, they may represent the greatest need for cognitive stimulation and social 

connection. 

Therefore, the current study was designed to expand upon the work of Myhre, Mehl, & 

Glisky (2016) by recruiting an isolated older adult population to learn and use Facebook. This 

study compared learning and using Facebook (a cognitive and social task) with a social 

engagement-only group. Two undergraduate students were paired with each isolated older adult 

in the Facebook and Social conditions.  

A primary aim of the current study was to test whether socially-isolated older adults 

would achieve greater cognitive and social benefits from learning and using Facebook for 7 

weeks than from engaging in purely social interactions for the same time period. A secondary 

aim was to measure if the amount of Facebook use (total Facebook word count for each 

participant and time spent on Facebook) had a moderating effect on cognitive and social 

http://www.census.gov/content/dam/Census/library/publications/2014/demo/p23-212.pdf
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outcomes. We hypothesized that learning and using Facebook would have beneficial effects on 

cognitive functioning and perceived social support compared to a purely social intervention. 

Additionally, we hypothesized that more active users of Facebook would experience greater 

benefits.  

Results revealed that data from two cognitive measures, both requiring the executive function 

of shifting, were numerically in the direction consistent with our hypothesis that learning and 

using Facebook could improve performance on cognitive functioning above and beyond a social 

only intervention and relative to a no-treatment control group. Social outcome data from two 

measures of perceived social support were also numerically in the right direction relative to the 

social only intervention group, consistent with our hypothesis that online social engagement 

would lead to greater social benefits.  Additionally, there was a significant improvement in the 

undergraduate research assistants’ attitudes towards older adults after working with senior 

participants for an 8-week period. Results suggest that intergenerational working partnerships 

between college students and isolated community older adults can improve college students’ 

positive attitudes towards older generations.   
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Chapter 1. Background  

Social Engagement & Cognition 

A number of research studies have described positive effects of social engagement on 

cognitive functioning in older adults and deleterious effects of social disengagement (Bassuk, 

Glass, & Berkman, 1999; Conroy, Golden, Jeffares, O’Neill, & McGee, 2010; Krueger et al., 

2009; T. E. Seeman et al., 2011; Teresa E. Seeman, Lusignolo, Albert, & Berkman, 2001). 

Although these studies are correlational in nature, which limits causal inference, there is a 

persuasive trend suggesting the importance of social interaction. Brown et al. (2016) argue that 

remaining socially engaged provides opportunities for engaging in cognitively stimulating 

activities, which over time build a “cognitive reserve” to protect against cognitive decline.  

In addition to correlational research, there has been some intervention work examining 

the effect of social interaction on cognition. Myhre, Mehl, & Glisky (2016) examined the 

cognitive benefits of online social networking in healthy older adults. There were three groups: 

the first group was trained to use Facebook (a social and cognitively demanding task), the second 

group was trained to use an online diary site called “Penzu” with diary entries only visible to 

themselves (cognitively demanding task without a social component), and the third group served 

as a control group in which they did not receive training on either site. Results showed 

significant improvements in the Facebook group compared to the other two groups on a task that 

requires updating and monitoring of working memory, an important executive function that is 

susceptible to significant decline in aging. This feasibility study demonstrated that online social 

engagement can provide a way to remain socially connected with others while also improving 

cognitive functioning (i.e., on a complex working memory task).  
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In addition to improvements in complex working memory, the literature suggests that the 

strongest effects of social interaction are observed on speed of processing, executive functions, 

and episodic memory. For example, Krueger et al. (2009) found that working memory, 

perceptual speed, and visuospatial ability were related to perceived levels of social support. 

Similarly, the Victoria Longitudinal Study of Aging found that executive functions, speed of 

processing, episodic memory and semantic memory were positively related to social activities, 

and Seeman et al. (2011) found that executive functions and episodic memory were related to the 

number of social contacts an individual has (Seeman et al., 2011; Small, Dixon, McArdle, & 

Grimm, 2012).  

Other intervention studies have facilitated social groups among older adults and found 

that participants in the social groups improved cognitive performance compared to no-treatment 

controls (Pitkala, Routasalo, Kautiainen, Sintonen, & Tilvis, 2011). Park et al. (2014) designed a 

social only condition in which the prescribed activities were organized around weekly topics that 

relied on participants’ existing knowledge (i.e., travel, art, or history) rather than learning new or 

novel information. These activities included exchanging recipes, cover dish luncheons, watching 

situation comedies together, and playing games with low levels of cognitive challenge. This 

group was compared to another social group in which participants learned new skills such as 

quilting and photography. Therefore, Park et al. (2014) were able to compare “productive 

engagement” (learning about quilting and photography within a social group) with “receptive 

engagement” (a social group without any new skill learning) compared to a non-social placebo 

group. Results showed that productive engagement (learning quilting and photography in a social 

environment) demonstrated higher levels of episodic memory following the three-month 

intervention compared to receptive engagement (whether social or not). The authors therefore 
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concluded that it is the combination of social engagement with other cognitively demanding 

activities that provides benefits for cognition (specifically memory) while social interaction 

alone without a learning component does not.   

Social Isolation, Loneliness & Health Outcomes  

Social isolation is associated with poor mental, physical and cognitive health outcomes 

such as earlier mortality, increased depression and rapid cognitive decline (Bassuk et al., 1999; 

Courtin & Knapp, 2017; Forsman, Schierenbeck, & Wahlbeck, 2011; Hong, Hasche, & 

Bowland, 2009; Perissinotto, Stijacic Cenzer, & Covinsky, 2012). Even individuals who simply 

perceive themselves to be isolated and lonely have similar negative health outcomes (Courtin & 

Knapp, 2017). Social isolation in older adults has also been linked to higher rates of reported 

elder abuse, self-reported pessimism about the future, unhealthy risk behaviors and utilization of 

long-term care (West, Cole, Goodkind & He, 2014). Additionally, Shankar, Hamer, & Steptoe 

(2017) found that isolation and self-reported loneliness were related to decreases in gait speed 

and increased self-reported difficulty performing activities of daily living.  

Peplau & Perlman (1982) originally defined loneliness as “a state of emotional distress 

accompanying perceived deficiencies in the quantity and/or quality of one’s social relationships”, 

highlighting the importance of perception for emotional outcomes. Chen & Feeley (2014) 

illustrate that in addition to infrequent socialization, perceived lack of interpersonal intimacy or 

lower quality social relationships can also contribute to loneliness. Furthermore, research has 

found that lack of perceived quality in social contact is more likely to induce loneliness than lack 

of regular social contact for older adults (Green, Richardson, Lago, & Schatten-Jones, 2001), 

demonstrating the importance of quality interactions. Shiovitz-Ezra & Leitsch (2010) point out 
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that not all social interaction is positive and frequent negative social contact can create conflict, 

disputes and/or strained relationships.  

Homebound Older Adults  

Homebound older adults are at an increased risk of social isolation. Szanton et al. (2016) 

examined data from the National Health and Aging Trends Study (Kasper & Freedman, 2014) to 

determine levels of social engagement and barriers to engagement in homebound and semi-

homebound adults. Using an established measure of homebound status (Ornstein et al., 2015), 

they organized older adult participants into three categories: homebound (went outside once a 

week or less), semi-homebound (went outside two or more days a week with difficulty or 

needing assistance) and non-homebound (went outside two or more days a week without 

assistance). Results revealed that the semi-homebound group represented the largest proportion 

and Szanton et al. (2016) proposed that this group may be the most appropriate for intervention 

research because they are healthier, less impaired and have more available social support than 

homebound individuals. Results also showed that barriers to participation for homebound and 

semi-homebound older adults included health and transportation issues. Additional contributors 

to decreased social participation included lack of companionship, lack of knowledge of available 

programming and issues in ability to access the programs (Bendixen, Mann, & Tomita, 2005; 

Sanders, Polgar, Kloseck, & Crilly, 2005). 

However, despite these barriers, Szanton et al. (2016) found that visiting with family was 

rated as the highest valued activity for both home-bound groups and 78.3% of homebound older 

adults and 84.2% of semi-homebound older adults reported seeing their family in person within 

the past month. Szanton et al. (2016) predicted that these numbers might even increase given the 

availability of online social engagement (Szanton et al., 2016).  
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Computer & Internet Training 

Although research has shown that combining social interaction with learning novel and 

demanding tasks can benefit cognitive functioning, these interventions have been completed with 

individuals who are mobile enough to travel to and from community sites in which these studies 

take place. However, this directly excludes home-bound or immobile individuals who may be at 

the greatest risk for cognitive and social decline. Therefore, interventions that can be completed 

in individuals’ personal home or residence are vital for including this rarely studied population. 

One way to bring social interaction, particularly in the context of cognitive activities, to an 

individual who may be immobile or home-bound is through computers and internet access. One 

intervention study found that older adults who learned and used iPads had improved episodic 

memory and processing speed compared to a purely social control group (Chan, Haber, Drew, & 

Park, 2014).   

Correlational studies have found that in addition to increased cognitive benefits, online 

social networking can also provide a portal for social connection for older adults (Bell et al., 

2013; Grieve, Indian, Witteveen, Anne Tolan, & Marrington, 2013; Leist, 2013; Richter, 

Bannier, Glott, Marquard, & Schwarze, 2013). Specifically, research has shown that the more 

time older adults spent on the internet, especially to socialize with others, the greater their 

perceived social inclusion was, along with less perceived loneliness and isolation, compared to 

those who rarely used the internet ( Mason, Sinclair & Berry, 2012; McMellon & Schiffman, 

2002; Sum, Mathews, Hughes, & Campbell, 2008).These findings have also been replicated in 

assisted and independent living communities (Cotten, Anderson, & McCullough, 2013), 

demonstrating the utility of frequent online social connection for mental health outcomes. 
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Furthermore, data suggest that Facebook users report more social support than non-users and use 

Facebook to maintain close in-person friendships (Hampton, Goulet, Rainie, & Purcell, 2011).  

Shapira, Barak, & Gal (2007) taught a group of day-care older adult residents to use the 

internet. After four months, researchers found that learning and using the internet led to a 

statistical difference in feeling less depressed and lonely, more satisfied with life, more in control 

and more pleased with their current quality of life when compared to a control group of residents 

who were engaged in other activities for the same period of time. Furthermore, there was 

reported deterioration in well-being in those who were in the control group (Shapira et al., 2007).   

Although in-person connections and online connections via Facebook have been found to 

be two separate and distinct constructs in younger populations (Grieve et al., 2013), one study 

showed that Facebook use was associated with lower depression and anxiety and greater life 

satisfaction in younger adults. This is similar to the research findings from Sheldon, Abad, & 

Hinsch (2011) showing that Facebook can help facilitate social connection by meeting 

individuals’ needs. Other studies have shown that when older adults are successful in learning 

and using online social networking, they list online social connection as a benefit (Gatto & Tak, 

2008). Similarly, technology use for accessing information and communication with others was 

associated with self-reported physical and emotional independence, satisfaction with activities 

and having a more positive outlook whereas lack of online engagement was associated with 

feeling intimidated and anxious about technology (Vroman, Arthanat, & Lysack, 2015). 

Additional research demonstrates that social ties among internet users, across age groups, are 

more than 20% greater than non-internet users (Hampton et al., 2011).  

An additional benefit of digital technology use is the empowerment that can arise from 

greater independence, maintenance of social networks, and enhanced health knowledge (Heart & 
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Kalderon, 2013; Karavidas, Lim, & Katsikas, 2005). This is especially true for mobility-impaired 

older adults who can compensate for lifestyle changes by maintaining their social networks 

online. This has been shown to foster a sense of empowerment and greater sense of wellbeing 

(Choi & Dinitto, 2013; McMellon & Schiffman, 2002). 

While these results are promising, several studies have not been able to find an 

association between internet use and improved mental health outcomes. For instance, Bell et al. 

(2013) found no difference in perceived loneliness scores between older adult Facebook users 

and non-Facebook users (Bell et al., 2013). Some studies show a negative association between 

depression and computer use in older adults while others show no association (Choi & Dinitto, 

2013; Werner, Carlson, Jordan-Marsh, & Clark, 2011). Dickinson & Gregor (2006) point out that 

participants in technology studies tend to be self-selected and experienced computer users. 

Additionally, some correlational studies rely solely on online surveys which excludes indidivuals 

who are not already computer users and potentially leads to misattribution of causality. Some 

intervention research has not been able to demonstrate such improvements in perceived social 

inclusion from internet training (White et al., 2002) and authors suggest that perceived social 

inclusion could have resulted from a training/support effect instead of the digital technology use 

itself (Dickinson & Gregor, 2006). Sheldon, Abad, & Hinsch (2011) point out that not all needs 

can be met with Facebook, which can cause a sense of disconnection. However, they argue that 

this sense of disconnection can also be found within in-person interactions. Within a younger 

adult sample, Kross et al. (2013) found that Facebook actually predicted negative outcomes in 

well-being over time. They utilized experience-sampling to text younger adults throughout the 

day to measure subjective well-being and found that the more the younger adults engaged on 
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Facebook, the more their life satisfaction levels declined over time. However, interacting in 

person did not predict these negative outcomes (Kross et al., 2013).  

Therefore, it appears the research literature is somewhat mixed regarding the association 

between computer use, emotional well-being and social inclusion. However, it is still the case 

that computer and internet use have been shown to provide a way to compensate for lifestyle 

changes, increase independence, increase access to health information and improve cognitive 

performance in older adults.  

Older Adults & Technology Use 

According to the Pew Research Center, there is currently a digital divide between 

younger and older adults in terms of technology use. Specifically, while 88% of 18 to 29 year old 

adults indicate that they use social media, only 37% of older adults report using any form of 

social media. In regard to social media platforms, the median number of platforms used by 18 to 

29 year old adults was 4 compared to only 1 platform used in those 50 to 64 years of age (Smith 

& Anderson, 2018).  

However, older adults are catching up by rapidly increasing their amount of use. 

According to Pew Research, 42% of those 65 and above owned a smartphone in 2017, which 

more than doubled the amount (18%) in 2013 (M. Anderson & Perrin, 2017). Additionally, 67% 

of those 65 and older used the internet in 2017, and 51% had high-speed internet at home.  

Demographic factors including age, household income and educational attainment were 

found to affect internet adoption in this age cohort. In terms of age, 82% of those aged 65-69 

were internet users while only 44% of those aged 80 and above reported using the internet, 

indicating higher adoption in younger cohorts. Regarding income and education, 94% of seniors 

with an income of $75,000 or more went online whereas only 46% of those living in households 
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earning less than $30,000 a year went online; and 92% of those with college degrees accessed 

the internet while only 49% of those with high school educations or less used the internet (M. 

Anderson & Perrin, 2017).  

Looking specifically at social media use, 34% of those 65 and above used social 

networking sites in 2017, and again, it was those under 75 that showed the greatest adoption rates 

(45%) compared to those 75 and above (20%) (M. Anderson & Perrin, 2017).  

Confidence was a major factor in determining technology adoption. Only 26% of internet 

users aged 65 or above said they felt very confident when using computers, smartphones or other 

electronic devices connected to the internet (Anderson & Perrin, 2017). Furthermore, 73% of 

those 65 and above said they needed someone else to set it up for them or show them how to use 

it (M. Anderson & Perrin, 2017). In addition to confidence, disability was another factor in 

predicting use. Specifically, older adults who reported a disability were less likely to utilize 

digital technology (i.e., internet, smartphones, tablet computers) than those who did not report 

any disability  (M. Anderson & Perrin, 2017).  

Once older adults learn how to access the internet, they regularly engage with it. For 

instance, Anderson & Perrin (2017) report that 76% of older adults went online at least daily in 

2017 and of those who owned smartphones, 76% of them used the internet several times a day or 

more. Additionally, 70% of older adults who used Facebook used it every day.  

While the drawbacks of technology use were acknowledged, 58% of older adults 

indicated that they believed technology has had a positive effect on society compared to 33% 

who indicated equally positive and negative effects on society, and just 4% who stated the 

impact has been negative (M. Anderson & Perrin, 2017).  
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 It should be noted that these data were collected through self-report measures, and 

research has demonstrated discrepancies between actual use and self-reported use of social 

networking in younger adults. Junco (2013) used computer monitoring software to compare 

estimated amount of Facebook use with actual amount of Facebook use in 45 college students 

and found that although there was a strong positive correlation between the two, there remained a 

significant discrepancy. Specifically, students reported spending an average of 145 (SD =111) 

minutes per day on Facebook while in actuality they spent 26 minutes (SD=30) on Facebook, 

demonstrating that self-reported amount of time spent on Facebook and self-reported number of 

logins can be inaccurate overestimations of actual Facebook use in younger adults. However, a 

limitation of the study was that the monitoring software was only used on computers and 

therefore may not have not accounted for the time students spent accessing Facebook from their 

mobile devices.  

Barriers to Technology Adoption in Older Adults 

While older adults as a population have the lowest likelihood of owning a computer at 

home and are the least likely to use technology for social networking (Zickuhr & Madden, 2012),  

Carvalho et al. (2012) have noted a divide within this group such that some older adults have 

actively embraced technology use while others have been more reluctant to do so.  

Some argue that this divide can be accounted for by examining individuals' past 

employment, motivation, and existing knowledge of technology (C. Lee & Coughlin, 2015). 

Others have found that the cost of computers, internet access and equipment are deterrents to use 

(Choi & Dinitto, 2013). Functional impairments (i.e., arthritis or joint pain that cause difficulty 

with typing), visual impairment (i.e., difficulty with small font sizes), motor impairments and 

cognitive decline have all been identified as additional barriers to computer and internet use 
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(Choi & Dinitto, 2013; Rogers, Stronge, Fisk, 2005). However, other researchers argue that it is 

instead older adults’ attitudes toward technology, specifically their computer anxiety, that creates 

the largest barrier to adoption (Laguna & Babcock, 1997; B. Lee, Chen, & Hewitt, 2011; 

Marquié, Jourdan-Boddaert, & Huet, 2002). Vroman et al. (2015) found that anxiety over 

technology leads to low self-efficacy or the belief that learning to use technology would be too 

difficult for them. Similarly, Hsu & Chiu (2004) found that older adults’ belief of how well they 

can perform the necessary computer tasks influences how they perceive and subsequently adopt 

technology. Lack of computer knowledge and self-efficacy in computer skills, and general low 

self-efficacy (“too old to learn new things”) are significant barriers (Choi & Dinitto, 2013; 

Igbaria & Iivari, 1995; C. Lee & Coughlin, 2015; Mitzner et al., 2010).  

Fortunately, gaining experience with computers has been shown to help relieve 

technology anxiety and increase self-confidence and positive attitudes towards technology use 

(Chu, Huber, Mastel-Smith, & Cesario, 2009; S. J. Czaja & Sharit, 1998; Lagana, 2008; Wild et 

al., 2012; Xie, 2011; Czaja et al., 2006). Several studies have shown that greater technology use 

is associated with a greater sense of self-efficacy (Braun, 2013; Eastin & LaRose, 2006; 

Karavidas et al., 2005). Furthermore, frequent use of computers and social media was found to 

mitigate anxiety surrounding internet privacy concerns (Karavidas et al., 2005). Additionally, 

older adults who were trained to use technology endorsed decreased anxiety and increased self-

confidence compared to peers who did not receive training (Choi & Dinitto, 2013; B. Lee et al., 

2011; C. Lee & Coughlin, 2015; Mitzner et al., 2010)  

Surprisingly, Choi & Dinitto (2013) found the highest self-efficacy levels in participants 

who lived alone and hypothesized that those living alone may feel greater motivation to connect 

socially with others and may have greater confidence in their abilities given independent living 
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status (Choi & Dinitto, 2013). This is somewhat contradictory with research showing that 

participants living alone were modest or non-users of technology (Vroman et al., 2015). Vroman 

et al. (2015) found that non-user characteristics included ages 75 and older, disability and/or 

chronic health problem, living alone, single or widowed, and lower levels of education. Vroman 

et al. (2015) argue that living alone may cause older adults to be less likely to self-initiate 

learning and adoption of technology use when compared to those who live with others and can 

readily access immediate assistance and encouragement. Vroman et al. (2015) therefore argue 

that socially isolated older adults may stand to benefit the most from technology training and 

implementation (Vroman et al., 2015).  

Older adults’ belief in their ability to complete a technology task is based in part on their 

perception of how easy the task is to complete and data shows that older adults who perceived 

social networking websites as easy to use were more likely to utilize these services (Braun, 

2013). Additionally, older adults must also perceive technology as useful for their needs 

(Barnard, Bradley, Hodgson, & Lloyd, 2013). Research has found that older adults’ attitudes 

towards technology were determined by perceived benefits (Melenhorst, Rogers, & Bouwhuis, 

2006), and lack of perceived usefulness has been identified as a factor in reduced technology 

adoption (Charness & Boot, 2009; Sara J. Czaja & Lee, 2007; Werner et al., 2011). Overall, 

older adults who perceive a need, an interest and a relevance of technology to their daily lives are 

more likely to learn and use technology (Carpenter & Buday, 2007; Selwyn, Gorard, Furlong, & 

Madden, 2003; Sourbati, 2009).  

Research shows that older adults can view online social networking as unwelcoming and 

superficial and question its ability to sustain long-term social connections (Lehtinen, Nasanen, & 

Sarvas, 2009). Furthermore, there is mistrust of technology and social media in regard to privacy 
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concerns (Choi & Dinitto, 2013; Karavidas et al., 2005) and the potential for it to replace in-

person interactions (Heinz, 2013).   

Hill, Betts, & Gardner (2015) designed focus groups to better understand older adults’ 

digital technology use, the impact of digital technology on perceived wellbeing, and attitudes 

towards digital technology. Older adults who had previously participated in a digital inclusion 

class were recruited. Focus group discussions revealed that older adult participants valued 

technology for its ability to maintain social relationships and provide compensation for physical 

and geographical barriers. However, there was a perceived potential for technology to easily 

become disempowering, and without the proper skills to overcome fears associated with 

technology use, the digital divide may widen as more services, business, and society itself are 

becoming digitalized. 

Importance of Family Involvement to Technology Adoption  

Although research has identified several barriers to technology use in older adults 

including cost, physical ability, prior training, ease of use, usefulness, and trust in the security of 

data, there remains one compelling reason for use; family involvement. There is a robust 

research literature showing that older adults are motivated to purchase, invest time in learning 

and develop mastery in social networking websites in order to connect with their friends and 

family (Vroman et al., 2015). Research shows that when older adults find personal value and 

relevance in technology, they engage frequently (Zickuhr & Madden, 2012). Vroman et al. 

(2015) found that connecting with loved ones through technology created personal significance 

for the older adults, which was associated with greater technology adoption and use (Vroman et 

al., 2015).  
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With regard to social media, research shows that the majority of older adults who use 

Facebook use it to connect with family (Bell et al., 2013). Specifically, Vroman et al. (2015) 

showed that 88.1% of Facebook users reported using it to stay connected with their family and 

friends while only 13.6% of users indicated interest in meeting new people on Facebook. Data 

from 198 older adults aged 65 and above revealed that the majority of participants used internet 

technology to connect with family, and emailing family members was the most common activity 

(68%).  

Furthermore, family involvement is a strong motivator for technology adoption in older 

adults not already engaged in technology use. For instance, Mallenius, Rossi, & Tuunainen 

(2007) found that social influence from family members contributed to stronger interest in 

mobile devices in older adults. Other research has also found that family involvement positively 

influences technology adoption, further supporting this notion (Fausset, Harley, Farmer, & Fain, 

2013). Specifically, older adults’ children have been identified as major influences in the 

motivation for adoption and use of technology (Fausset, Harley, Farmer, & Fain, 2013). When 

older adult non-users were surveyed, they stated they would only be willing to learn and use 

technology if they received support from their family (Gatto & Tak, 2008). 

Recommendations for Training 

Given that research has identified important predictor variables for technology adoption, 

training programs can therefore be tailored to address these needs and prevent potential barriers. 

For instance, it is recommended that when training older adults to use internet technology, 

educators present the technology as personally relevant and user friendly (Vroman et al., 2015). 

Furthermore, providing education about trustworthiness by spending time educating older adults 

on the variety of privacy controls may offer them a sense of control and is likely to improve 
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intentions to use (Braun, 2013).  Likewise, Fausset et al. (2013) found that identity theft was a 

concern of older adults surrounding technology use, and therefore, Hill, Betts, & Gardner (2015) 

recommended that training programs should address this fear and distrust by fostering digital 

skills training (Cattan, White, Bond, & Learmouth, 2005) to empower older adults.  

Because there can be generalized anxiety surrounding technology use, it is recommended 

that educators address older adults’ attitudes and beliefs about technology, specifically their lack 

of confidence and concerns prior to training. In order to assess attitudes, some have suggested 

the 5-item computer efficacy subscale and the 5-item computer interest subscale of the Attitudes 

Toward Computers Questionnaire (ATCQ) (Choi & Dinitto, 2013).  

Researchers also recommend providing a simple way to access the internet on the 

selected device in order to increase amount of direct experience with the internet (Braun, 2013). 

Others have suggested beginning with one device (i.e., smart phone) which can serve as a 

“gateway device” in providing the necessary interest and skill set before moving on to more 

complicated devices (Kenny & Milne, 2014).  

Barnard et al. (2013) proposed that there will be greater technology acceptance when 

participants understand the effects of their actions on the computer system, know their errors will 

not have serious consequences, and when the system can be used intuitively. Therefore, it is 

incumbent on the trainers to select technology devices that will contribute to positive learning 

experiences and provide the necessary education about consequences of errors. Readily available 

support is vital and has been shown to greatly influence one’s motivation to learn and explore 

technology (Heart & Kalderon, 2013). Additionally, the quality of the training materials (i.e., 

manuals), are important contributors of positive learning experiences (Sara J. Czaja & Lee, 

2007). Furthermore, since the cost of materials has been shown to be a barrier (Wright & Hill, 
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2009), mitigating the cost could encourage adoption and use of technology in a population 

otherwise unable to engage.  

Technology & Health 

eHealth literacy is defined as the ability to seek out and critically appraise health 

information from electronic sources to address or solve a health problem. Predictably, eHealth 

literacy has been shown to be lower in older adult populations, especially those with less 

computer experience (US Census Bureau, 2010). This is unfortunate because higher eHealth 

literacy is associated with greater health knowledge, self-management of health needs and 

positive interactions with physicians (Czaja et al., 2012; Jensen, King, Davis, & Guntzviller, 

2010; Neter & Brainin, 2012). Therefore, not only do non-technology-using older adults miss an 

opportunity for social connection with others (Thackeray, Neiger, Smith, & Van Wagenen, 

2012), they also may be at a greater risk for missing important alerts such as public health 

messages in emergencies or even electronic social security benefits (U.S. Social Security 

Administration, 2013). Fortunately, studies have shown that training older adults in health 

information technology promotes greater eHealth literacy and skills in navigating complex health 

websites (Czaja et al., 2012; Xie, 2011).  

Intervention studies are now using internet and mobile phone technology to improve 

health outcomes and are showing positive results (Cotten et al., 2013; Lim et al., 2011; Nimrod, 

2010; Scherr et al., 2009). Utilizing mobile phone technology and telemonitoring has even 

shown to improve glycemic control in older adults with diabetes (Lim et al., 2011) and reduce 

hospitalizations for older adults with heart failure (Scherr et al., 2009).  

However, individuals with physical disabilities are at an increased risk of missing out on 

the benefits that eHealth literacy can provide. With 37% of older adults in the US reporting 
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physical or cognitive disability, Gell, Rosenberg, Demiris, LaCroix, & Patel (2015) sought out to 

examine the prevalence rates of technology use (i.e., email, text message and internet use) in 

disabled or activity-limited older adults using the National Health and Aging Trends Study 

database (Gell et al., 2015). After adjusting for health and sociodemographic factors, results 

showed that greater disability (i.e., physical, vision and memory impairments) was associated 

with lower use, indicating a need for technology training in this population (Gell et al., 2015).  

Intergenerational Learning 

Student Attitudes Toward Older Adults 

Previous research on ageism has found that university students and adults from the 

community hold negative attitudes towards older adults (Kalavar, 2001; Stuart-Hamilton & 

Mahoney, 2003; Allan & Johnson (2009)). Robert & Mosher-Ashley (2000) assessed 282 

undergradute students’ interest in working with older adults and found that experience taking 

care of an older person during childhood was significantly related to an interest in working with 

this population. However, when the students were asked if they planned to specialize in a career 

working with older adults, only 31% indicated they planned to do so. Of those, the majority were 

in social sciences and health programs with 18% already enrolled in the gerontology program. 

Unfortunately, of the students who indicated a plan to work with older adults, 30% indicated 

they thought older adults were depressing, 40% indicated they found older adults to be 

frustrating, and 59% stated older adults were difficult to work with (Robert & Mosher-Ashley, 

2000). This demonstrates that negative attitudes towards older adults are still prevalent in the 

helping fields (Cheung, Chan, & Lee, 1999; Coudin & Alexopoulos, 2010; Lun, 2011; Van 

Dussen & Weaver, 2009).  
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Given the documented negative attitudes towards older adults, Harris & Dollinger (2001) 

sought to better understand this trend and found a link between aging anxiety and negative 

attitudes towards older adults (Harris & Dollinger, 2001). Using the Anxiety About Aging Scale 

(AAS) (Lasher & Faulkender, 1993) to measure anxiety about aging, they found that higher self-

reported aging anxiety (i.e., generalized fear of aging) was related with more negative attitudes 

towards the average 70-year-old as well as more negative attitudes towards the idea of 

themselves at age 70.  

Given university students’ negative attitudes towards older adults, Allan & Johnson 

(2009) investigated if improving knowledge about aging could aid in reducing these negative 

attitudes. Results suggested that anxiety was a mediator between knowledge and ageism such 

that increasing knowledge of, and contact with, older adults decreased aging anxiety and 

subsequently reduced negative attitudes towards older adults. Therefore, Allan & Johnson (2009) 

suggested that intergenerational programs should aim to reduce anxiety about aging in order to 

ultimately reduce negative, ageist attitudes.  

Additional research has found that increasing the amount of interaction between older 

adults and younger adults can translate into more positively held attitudes towards older adults 

(Allan & Johnson, 2009; D. Anderson & Wiscott, 2003; Caspi, 1984; Cummings, Galambos, & 

DeCoster, 2003; Goncalves, 2009; Hawkins, 1996; Henderson, Xiao, Siegloff, Kelton, & 

Paterson, 2008; Kimuna, Knox, & Zusman, 2005). A proposed mechanism for this is Allport’s 

Contact Theory (1954) which postulates that contact with an out-group member can facilitate 

more accepting attitudes towards that group (Allport, 1954). Correlational research supports this 

by showing that students who had the least anxiety about aging were those who interacted with 

older adults several times a day at work (Allan & Johnson (2009).  
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However, other studies have not found a link between frequency of contact and more 

positively held attitudes of older adults (Angiullo, Whitbourne, & Powers, 1996; Carmel, 

Cwikel, & Galinsky, 1992). Some have suggested that it is not the quantity of interaction but 

rather the quality of the interaction that is important for attitude change (D. Anderson & Wiscott, 

2003; Cummings et al., 2003; Knox, Gekoski, & Johnson, 1986). When taking self-reported 

interaction quality into consideration, data show that the quality of contact is predictive of 

attitudes towards older adults (Knox et al., 1986; Schwartz & Simmons, 2001). Attempts have 

been made to identify important variables for facilitating quality intergenerational interactions. 

Grieve et al. (2013) suggest that interactions should ideally be voluntary, cooperative, stereotype 

disconfirming, have the potential for forming friendships, and/or occur between individuals of 

equal status (Grieve et al., 2013).  

Intergenerational Interventions  

Van Dyke, Haynes, & Ferguson-Mitchell (2009) report that meaningful intergenerational 

interactions are uncommon outside of family relationships. Additionally, both older and younger 

adults report difficulty in establishing these meaningful interactions due to an increasingly 

mobile society (Van Dyke et al., 2009).  

In order to foster these intergenerational connections, intervention research has focused 

on designing programs, usually within school settings, to accomplish this task. For example, 

Experience Corps is a program in which retired older adults provide academic support to 

children (Fried et al., 2004). Another program, “Research of Productivity by Intergenerational 

Sympathy” (REPRINTS), is designed so that senior volunteers read picture books to children. 

Results at 7-year follow-up demonstrated children’s improved intellectual activity, physical 

functioning, and intergenerational interactions (Yasunaga et al., 2016).  
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Additional projects have focused on allowing students to gain experience in retirement 

homes and/or record older adults’ oral histories (Ligon, Ehlman, Moriello, & Ayn Welleford, 

2009). Some classrooms are even adopting intergenerational storytelling into the curriculum to 

engage students in a more meaningful way in the class content. Romero (2016) discusses a case 

study in which teens were paired with an older adult who shared her life experience as a political 

refugee immigrant. The students were assigned the role of “multimedia facilitator” and recorded 

the older adult’s story while the older adult was assigned the title of “narrative director” and 

verbally shared her story. Qualitative data revealed that students reported a more engaging 

experience compared to their traditional, lecture-based courses, and the experience of the older 

adult narrator was reported as very positive (Romero, 2016). Additional studies show that by 

providing one’s oral history to college students, older adults significantly improved in their self-

reported levels of generativity (Ehlman, Ligon, & Moriello, 2014).  

Other programs have facilitated intergenerational interactions via classroom discussions 

and collaborations in the community. An example of an intergenerational classroom program is 

the “Generation to Generation” course at the University of San Francisco, designed around 

discussing political issues in multi-generational small discussion groups. Outcome data from this 

course showed that younger adults reported significantly increased affection, comfort, kinship, 

engagement and enthusiasm for older adults while older adults did not show any change over 

time (“GSA 2016 Annual Scientific Meeting Late Breaker Poster Sessions.,” 2016). Another 

program, Northland Foundation’s AGE, is designed so that older and younger adults work 

together to implement activities in rural communities (“GSA 2016 Annual Scientific Meeting 

Late Breaker Poster Sessions.,” 2016). Data revealed improved health and well-being for both 
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age cohorts, development of new intergenerational relationships, increased leadership capacity, 

as well as reduced isolation and age-segregation.  

Data from other higher education intergenerational service-learning projects indicate 

positive effects on both the students and the older adults in health and aging classes (Andreoletti 

& Howard, 2016; Penick, Fallshore, & Spencer, 2014; Singleton, 2006). Older adults indicate 

benefit from positive experiences of passing along their wisdom, values and life experiences to 

younger adults who were willing to listen (Newman & Hatton-Yeo, 2008; Underwood & 

Dorfman, 2008). 

Some programs have focused specifically on challenging students’ stereotypes of older 

adults (Bringle & Kremer, 1993; Dorfman, Murty, Ingram, & Evans, 2002; Greene, 1998; 

Newman & Hatton-Yeo, 2008), and results of service-learning intergenerational projects have 

demonstrated improvements in positive perceptions of older adults, awareness of ageism 

stereotypes and general interest in working with the older adult population (Augustin & 

Freshman, 2016).  

Some programs have begun to utilize the “reverse mentoring” approach in which younger 

adults teach concepts to older adults. This model has been shown to help older adults learn 

necessary technological skills for success in the workplace (Murphy, 2012). In addition to 

increasing older adults’ knowledge, this model allows younger adults to gain mentorship and 

leadership skills through teaching (Marcinkus Murphy, 2012; Meister & Willyerd, 2010; Sessa, 

Kabacoff, Deal, & Brown, 2007).  

With regard to technology, a few studies have examined the effects of teaching older 

adults how to use computers. One program, the Older Adult Technology Services (OATS) in 

New York, has students providing computer training to older adults and has led to improvements 
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in older adults’ perceived computer skills, social connectedness and participation (Gardner, 

2010). Another study in which students taught older adults how to use a computer showed 

improved computer skills in the older adult participants and improved teaching skills and 

positive attitudes towards older adults in the student participants (Natvig, 2007).  

Similarly, a service-learning course titled “URI Engaging Generations Program: Cyber-

Seniors” is taught at the University of Rhode Island, and involves university students meeting 

individually with older adults to teach them how to use technology. The older adults are 

encouraged to select any technology they are interested in learning. The goals of this program are 

to help educate older adults about technology and to help students gain communication and 

teaching skills. Program researchers administered pre and post self-report questionnaires to both 

age groups assessing change in the older adults’ social connections and technology use as well 

change in the younger adults’ attitudes towards older adults. Pre and post data from the Fear of 

Older People sub-scale of the Anxiety about Aging scale (Lasher & Faulkender, 1993) revealed 

that students’ attitudes toward older adults significantly improved; however, the only 

improvement for the older adults was on their self-reported enjoyment of working with 

technological devices. Authors provide several suggestions for successful intergenerational 

program implementation including: multiple meetings with the same student-older adult pair to 

deepen friendships, in-person training for students, student responsibility for scheduling 

meetings with the older adults, tailoring sessions to each participant, student documentation of 

meetings, and active involvement with community partners (Leedahl et al., 2018).  

Intergenerational Measures Used 

 Although intergenerational programs are gathering data and assessing change in attitudes 

towards older adults, Wagner & Luger (2017) warns that many common measures used to assess 
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attitudes towards older adults can unintentionally prime participants to think of negative 

stereotypes of aging. This is because many attitude measures of older adults were created to 

assess ageism. Furthermore, these assessments usually focus on negative aspects of aging and are 

not designed to detect positive attitude changes. Wagner & Luger (2017) also mention that very 

few attitude measurements are used for assessing attitudes towards younger adults. Therefore, 

Wagner & Luger (2017) assessed attitudes towards younger (18-25) and older (over age 65) 

adults using a positive attitudes measure. Results showed that both younger and older adults 

reported more positive attitudes towards their own group on domains of comfort and kinship but 

that both groups reported greater affection for older adults. Wagner & Luger (2017) suggest that 

researchers use a measure that captures positive attitudes towards younger and older adults when 

assessing for effectiveness of an intergenerational intervention. Furthermore, given the lack of 

students’ expressed interest in working with older populations, Wagner & Luger (2017) suggest 

that identifying and appealing to the positive attitudes younger adults’ hold about older adults 

could potentially increase interest in this line of work.  
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Chapter 2. Methods 

Design 

This was a quasi-randomized trial with three groups: Facebook treatment condition, 

social treatment condition and waitlist control group.  

Facebook Group  

Participants assigned to the Facebook treatment condition were trained to use Facebook 

over the course of one and a half weeks (2-4 training sessions of 2 hours each, dependent on 

level of computer knowledge). Due to the variability in baseline computer knowledge, some 

participants required an additional third or fourth training session. Each participant was assigned 

two undergraduate research assistants to conduct the training. The undergraduate research 

assistants traveled to the participant’s residence and completed training in-home. After training, 

each participant was asked to use Facebook for 7 weeks. A total of 12 participants were 

randomly assigned to the Facebook condition.  

Social Group  

Participants in the Social treatment condition met with two undergraduate research 

assistants for 1 hour twice a week over the duration of 7 weeks. Similar to the Facebook group, 

the research assistants traveled to the participant’s home to provide the in-home intervention. A 

total of 12 participants were randomly assigned to the Social condition.  

Control Group  

A waitlist control group received no treatment (N=12).  

Participants  

A total of 36 older adults aged 65+ were recruited from the Tucson, Green Valley and 

Oro Valley communities. Inclusion criteria were: participants qualified as socially isolated 
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(according to a telephone screening that assessed total amount of interaction time spent with 

others on a weekly and monthly basis (Ornstein et al., 2015)), had never held a Facebook 

account, did not have a significant neurological or medical condition that could affect cognitive 

function, had a Montreal Cognitive Assessment (MOCA) score of ≥ 20 (Freitas, Simões, Alves, 

& Santana, 2013; Luis, Keegan, & Mullan, 2009; Trzepacz et al., 2015; Waldron-Perrine & 

Axelrod, 2012), had no history of psychoactive substance abuse, were available to attend 2-4 

training sessions of 2 hours each (Facebook group) or introductory meetings (social group) in 

which undergraduate researchers came to their homes, and were able to use Facebook or meet 

socially for 7 weeks after completing training. The Aging and Cognition laboratory provided 

necessary materials (laptops and internet access). Mobility-impaired, home-bound and those 

living with a spouse were accepted. Individuals with psychiatric disorders were eligible to 

participate if 1) the onset of their psychiatric disorder was greater than one year ago at time of 

enrollment, 2) psychiatric symptoms were well managed (i.e., symptoms would not be expected 

to influence participation in the study), and 3) if taking psychotropic medications, no adjustments 

had been made to the medication within the past year.  
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Figure 1. Participant Enrollment 

 

 

Recruitment  

In order to locate socially isolated older adults, recruitment efforts were aimed at 

contacting community organizations that were most likely to interact with or serve this 

population. Organizations contacted included: St. Luke’s Home (low income housing), Council 

House (low income housing), Mobile Meals, Hand Maker Jewish Services for the Aging, Seniors 

Helping Seniors, Blanche Johnson Courtyard (low income housing), Splendido at Rancho 

Vistoso, Covenant House (low income housing), Estes Gardens (low income housing), Strauss 

Manor (low income housing), Mountain Trace Terrace (low income housing), Sentinel House 
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(low income housing), Pima Council on Aging, Interfaith Community Services, Jewish Family 

and Children Services, Pavilions at Pantano, Brookdale Tanque Verde, YMCA Southern 

Arizona, Armory Park Center, and Villa Hermosa. Additional recruitment efforts involved 

contacting potential eligible participants from the Grief, Loss and Social Stress Laboratory 

headed by Dr. O’Connor and any participants from prior studies in the Aging and Cognition 

Laboratory that had previously been identified as socially or physically isolated.  

Randomization  

Those who had shown an interest in participating in the study were interviewed by phone to 

assess eligibility. The questionnaire asked about age, ethnicity, handedness, gender, education, 

marital status, first language, medical history, medications, psychiatric and neurological history, 

substance use and engagement in other studies. Additionally, average amounts of social 

engagement with others over the course of a month were assessed. Individuals were 

characterized into 3 levels: homebound, semi-homebound and not homebound according to 

Ornstein et al. (2015). Homebound individuals either had never gone out in the last month or had 

rarely (once a week or less) gone out in the last month. Semi-homebound individuals went out at 

least sometimes (twice per week) but never by themselves or went out at least sometimes (twice 

per week) but needed help and/or had difficulty, and non-homebound individuals went out at 

least twice per week without help and/or disability. Individuals that were homebound and semi-

homebound qualified for the study. Individuals that did not go out more than twice per week but 

who were able to do so without difficulty were also eligible.  Lastly, individuals were asked if 

they had ever had a Facebook account. Those who currently or previously had a Facebook 

account were not eligible for the study.  
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Individuals from previous research cohorts (Aging and Cognition Laboratory and Grief, Loss 

and Social Stress Laboratory), who met criteria for inclusion in previous studies and who had 

given prior consent to be re-contacted about future studies, were also recruited if they met 

criteria for amount of social engagement (Ornstein et al., 2015) and did not have a prior 

Facebook account.  

If participants met eligibility criteria based on the phone interview, they were asked to 

provide their schedule with an emphasis on available days and times for testing and were 

assigned to groups based partly on availability. Efforts were also made to balance the groups in 

terms of age and education.  After completing baseline testing, participants were then matched 

with two undergraduate students who had overlapping availability. Additional efforts were made 

to schedule the Facebook participants at similar intervals so that they would have other 

participants to interact with in the online Facebook group. Therefore, participants were quasi-

randomized to groups on a rolling basis.  

Measures  

Neuropsychological Tests 

As noted earlier, the literature suggests that the strongest effects of social interaction are 

observed on speed of processing, executive functions, and episodic memory.  Therefore, 

cognitive function was assessed with several neuropsychological tests that measure executive 

functions, processing speed, and episodic memory:  

MOCA: To assess for mild or major neurocognitive disorder, the Montreal Cognitive 

Assessment (MOCA) (Nasreddine et al., 2005) was administered. This measure assesses several 

different domains of cognitive functioning including visuospatial and executive functioning (5 

points), animal naming (3 points), attention (6 points), language (3 points), abstraction (2 points), 
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short-term memory (5 points) and orientation (6 points). Scores represent the total number 

correct out of 30 possible points. To be eligible for participation in the study, a score of 20 or 

above at baseline was necessary. Recent studies examining MOCA cutoff scores for community 

dwelling older adults have found that optimal cutoff scores for this population are significantly 

lower than for traditional clinical samples (Freitas et al., 2013; Luis et al., 2009; Rossetti, 

Lacritz, Munro Cullum, & Weiner, 2011; Waldron-Perrine & Axelrod, 2012). Waldron-Perrine 

& Axelrod (2012) suggest that the optimal cutoff score to detect general impairment is less than 

or equal to a score of 20. Freitas et al. (2013) further suggests a cutoff score of 17 to detect 

Alzheimer’s dementia impairment. Rossetti et al. (2011) examined MOCA scores in 2,653 

ethnically diverse subjects (mean age: 50.30 years, range: 18-85) and found the mean to be 23.4 

with a standard deviation of 4. However, these studies were completed with outpatients and did 

not specifically assess for social isolation. Rossetti et al. (2011) cautions against using 

established cut off scores and encourages further research on demographic factors to determine 

appropriate population-based norms. Currently, there are no established cutoff scores for socially 

isolated older adults.  

RAVLT: To assess verbal memory, participants were administered the Rey Auditory Verbal 

Learning Test (RAVLT) (Schmidt, 1996). In this task, participants are read a list of 15 unrelated 

nouns five times and asked to recall the words immediately, after hearing another distractor list 

(short delay), and again after a 20-minute delay (long delay). Scores represent the number of 

correctly recalled words out of 15 immediately after the first presentation of the list (A1), after 

five trials of the list (A5),  after a short delay (A6) and after a long delay (A7).  

TMT: To assess attention, processing speed and visual scanning, the Trail Making Test-Part 

A (Reitan & Wolfson, 1985) was administered. Participants are asked to sequentially connect a 
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series of 25 numbers in ascending order as quickly and accurately as possible while they are 

timed. To assess for executive function, Trail Making Test-Part B was administered. Trail 

Making Test-Part B requires participants to sequentially connect a series of numbers and letters 

in ascending and alternating order as quickly and accurately as possible. Scores represent the 

total time in seconds. The Trails difference is calculated as the difference between TMT-B and 

TMT-A. To control for individual differences in processing speed, a Trails ratio score ((TMT-B 

– TMT-A)/ TMT-A)) was also calculated.  These latter scores reflect the additional executive 

component required in Trails B relative to Trails A. 

Shipley-2: To assess for crystalized intelligence, participants were given the Shipley Institute 

of Living Scale (2nd edition) (Shipley et al., 2009), Vocabulary scale. Participants are presented 

with a target word and asked to indicate which of four answer choice words provided is closest 

in meaning to the target word presented. There are a total of 40 items and scores represent the 

number correct out of 40. Scores are expected to increase as individuals get older with education 

accounting for a significant level of variance. The average score range in 60-89 year old adults is 

31.5-32 out of 40 possible points.  

Additionally, the McKnight Executive Function battery (Alexander et al., 2012) was 

administered which includes tests of updating, shifting and inhibition, three executive functions 

found to be correlated but independent factors (Miyake et al., 2000).  

Keep Track: Updating is defined as the maintenance and manipulation of information in 

working memory. To measure updating, the Keep Track task was administered. Participants are 

shown a list of fifteen words, one at a time, and asked to remember the last word they saw in 

either one, two, three or four different categories (distances, metals, relatives, furniture, sports, 

and fruits). Participants were first asked to remember the last word in one category and 
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completed three trials of this. Participants then advanced to two categories, three categories and 

four categories with three trials each. The total number of words to be recalled was 30.  

Number-Letter: Shifting is defined as switching between tasks or mental sets. To measure 

shifting, the Number Letter task was administered. Participants are shown a letter-number pair 

(e.g. 4B) in one of four quadrants on the computer screen and asked to indicate whether the 

number is odd or even when the pair is presented on the top half of the screen and whether the 

letter is a consonant or vowel when the pair is presented on the bottom half of the screen. In the 

first block (30 trials), all pairs appear at the top of the screen, in the second block (30 trials) all 

pairs appear at the bottom of the screen and in the third block and fourth blocks (60 trials total) 

the pairs rotate clockwise on the computer screen requiring switching from number judgments to 

letter judgments. After two consecutive trials, the judgement type is switched (i.e., after two 

odd/even judgments on top there would be a consonant/vowel judgement on the bottom). 

Therefore, half of the trials required the same judgment (non-shift) and half required a switch 

(shift). Response times for correct responses were recorded. Response times with 200ms or less 

and trials that were 2.5 standard deviations (SDs) or more away from the mean were deleted.  

There are two outcome measures from this task: Global Shift Cost and Local Shift Cost. The 

Global Shift Cost is the difference between the average response times for the mixed blocks 

(number and letter judgements) and the average response times for the non-mixed blocks (letter 

or number judgments only). The Local Shift Cost is the difference between the average response 

times for the switch trials (i.e., switching from an odd/even judgement to a consonant/vowel 

judgement) and the average response time for the non-shift trials (i.e., two consecutive odd/even 

judgements) within the third and fourth blocks. To control for individual differences in 
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processing speed, a ratio score ((mixed – non-mixed)/ non-mixed) was also calculated for both 

Global and Local shift costs.  

Stroop:  Inhibition is defined as a suppression or inhibition of a prepotent response. To 

measure inhibition, participants were given the Stroop task. This 2-part task requires participants 

to name the color of each stimulus provided (e.g., “XXX” printed in red, blue or green) and then 

asked to name the color of ink in which color-words are printed (e.g., the word “Red” printed in 

blue ink). Therefore, participants must suppress a pre-potent response to read the color name and 

instead say out loud the color in which the word is printed. Participants are given 40 seconds 

each for both parts of the task and the total number of correct responses within the time limit are 

recorded. The Stroop effect is calculated as the difference between the number of colors named 

in the color naming condition and the number of colors named in the color-word naming 

condition. A ratio score was also calculated by taking the difference between the color naming 

condition and the color-word naming condition and dividing it by the color naming condition.  

Self-Report Questionnaires  

In addition to neuropsychological measures, participants were asked to complete several self-

report questionnaires to assess social variables associated with social isolation.  

UCLA Loneliness Scale: To assess for loneliness, the UCLA Loneliness Scale was given 

(Russell, 1996). This is a 20-item questionnaire that measures participants’ subjective feelings of 

loneliness and social isolation on a 4-point Likert scale with higher scores representing greater 

perceived loneliness.  

MOS Survey: To assess for social support, the Medical Outcomes Study, Social Support 

Survey (MOS) (Sherbourne and Stewart, 1991) was given. This is a 19-item test, which 

measures participants’ perceived support (emotional/informational support, tangible support, 
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affectionate support, positive social interaction) on a 5-point Likert scale with higher scores 

indicating greater perceived social support.  

Lubben Social Network Scale-Revised:  An additional measure of social support, the 

Lubben Social Network Scale-Revised (Lubben and Gironda, 2004), was given. This is a 6-point 

Likert-scale test, measuring participants’ level of friendship support networks.  

Social Provisions Scale: To assess for social integration and participation in social 

relationships, the Social Provisions Scale (SPS) (Cutrona and Russell, 1987) was given. Using a 

4-point Likert scale, this instrument measures how influential participants’ social relationships 

are to the domains of perceived social support (attachment, social integration, reassurance of 

worth, reliable alliance, guidance, and opportunity for nurturance). It is a 24 item questionnaire 

with higher scores indicating greater perceived support.  

Social Network Index:  To assess participants’ involvement in 12 different types of social 

relationships (spouse, parents, parents-in-law, children, other close family members, close 

neighbors, friends, workmates, schoolmates, fellow volunteers, members of groups without 

religious affiliation, and religious groups), the Social Network Index (SNI) (Cohen et al., 1997)  

was given. There are two separate scores for the SNI: Number of High Contact Roles and 

Number of People in the Social Network. The High Contact Roles score represents the 

participants’ network diversity as defined by the number of social roles in which the participant 

has regular contact (at least once every two weeks) with at least one person. The Number of 

People in Social Network is the total number of individuals the participant has regular contact 

with (at least once every two weeks). High scores represent more social involvement.  
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Activity Questionnaire: To measure the amount of participants’ physical, social, and mental 

activity, the Activity Questionnaire was given (AQ) (developed by Glisky and colleagues, 

unpublished). In this scale, higher scores indicate higher activity levels.  

Geriatric Depression Scale: In order to assess for depression, participants completed the 

Geriatric Depression Scale (Parmelee & Katz, 1990). This is a 30 item yes/no mood 

questionnaire with cutoff scores of 10-19 indicating mild depression and 20-30 indicating severe 

depression.  

Anxiety About Aging Scale: Lastly, to assess the impact of engagement with the older adult 

participants on the research assistants’ perceptions of aging, the Anxiety About Aging Scale 

(AAS) (Lasher & Faulkender, 1993) was given to research assistants before they began the 

intervention and after they completed the intervention. This is a well-validated scale designed to 

measure an individual’s anxiety about aging. Factor analysis of the AAS Scale revealed five 

factors with factor #1 titled “Fear of Older People”. Factor 1 is comprised of five items: 1.) I 

enjoy being around old people. 2.) I like to go visit my older relatives, 3.) I enjoy talking with 

old people, 4.) I feel very comfortable when I am around an old person, and 5.) I enjoy doing 

things for old people. Response choices vary from strongly disagree (-4), somewhat disagree (-

2), neither agree nor disagree (0), somewhat agree (2), and to strongly agree (4).  

Total Word Count  

Amount of Facebook Words: To measure if the amount of Facebook use had a moderating 

effect on cognitive and social outcomes, the total Facebook word count and self-reported time 

spent on Facebook for each participant was calculated.  

Procedure 
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All groups received baseline testing before beginning the intervention period. This occurred 

on a rolling basis. Participants were given neuropsychological tests and self-report 

questionnaires. After the 7-week intervention period, all groups were asked to complete the same 

neuropsychological measures and self-report questionnaires that they had completed at baseline.  

Research Assistant Training 

In order to train undergraduate researchers to work with older adults for both the 

Facebook and Social groups, the Arizona Center On Aging (ACOA) provided Elder 

Communication Training through the Geriatric Workforce Enhancement Program. This training 

program was designed to teach lay individuals about geriatric issues and how to work effectively 

with an older adult population. Training included learning the “teach-back” communication 

method used by healthcare professionals to confirm whether an older adult client understands 

what is being explained to them via their ability to "teach-back" the information accurately. 

Additionally, students were educated on healthy aging and considerations for working with older 

adults, with special emphasis on potential physical and psychosocial limitations of old age (i.e., 

decreased vision/hearing, manual dexterity, and psychosocial lifestyle changes) and how to 

effectively work with older adults who have experienced these changes. Furthermore, students 

participated in an interactive exercise in which they experienced in-vivo auditory, visual, and 

motor sensory impairments.  

Facebook Intervention 

Although participants were taught how to use Facebook together within a classroom 

during the previous study (Myhre, Mehl & Glisky, 2016), the current study paired undergraduate 

research assistants two-on-one with an isolated older adult in the older adult’s home. This design 
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was based on the success of the Cyber Seniors model (© 2016 Cyber-Seniors) in which each 

older adult was paired one-on-one with a student in order to learn how to use the computer.  

For the Facebook condition, undergraduate researchers traveled to the participant’s home 

with two laptops. Research has shown that many isolated older adults do not have internet access 

(Choi & DiNitto, 2013) and, therefore, GPSC Grant funding was secured prior to the study to 

provide laptops and internet access (via prepaid internet jetpack) to those who did not have these 

services already established in the home. Each laptop was checked out of the lab by the research 

assistants prior to their departure for the participants’ homes. One laptop was assigned to each 

participant for the duration of 7 weeks. Participants were highly encouraged to use the provided 

laptop; however, if they had a home computer and expressed preference for this device, they 

were allowed to use it to create their Facebook posts and comments. After the participants 

completed their 7 weeks of Facebook use, the laptop was picked up during post-testing and 

returned to the laboratory. At the completion of the study, those interested in keeping the laptop 

were granted ownership after the laptop was wiped of personal, identifying content by UA 

Psychology IT personnel.  

Undergraduate research assistants were provided a training manual to review and become 

familiar with before training their assigned participant. The training manual was designed to 

utilize GCFLearnFree.org’s standardized online training videos. GCFLearnFree.org is a free 

online program designed to teach computer skills that are essential to live and work in the 21st 

century. The manual is cost-effective and accessible to anyone with an internet connection. The 

written and video tutorials are designed for computer beginners. Research assistants were also 

provided a checklist of tasks to complete and helpful reminders to take with them during 

training.  
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Two undergraduates traveled to the participants’ homes with two laptops so that one 

student could demonstrate the task while the other student helped direct the participant on their 

own, assigned computer. Students were instructed to refrain from taking the computer mouse 

from the participant but instead to encourage the participant to complete tasks themselves. The 

students were instructed to tailor the pace of the training to each individual’s level of computer 

experience. Therefore, if participants were already familiar with the basics of a laptop computer, 

they advanced to session 2 learning objectives during session 1. Conversely, if participants held 

little or no knowledge of computers and/or needed additional training sessions, training sessions 

were expanded.  

The students were also instructed to make sure there was adequate time for breaks, 

questions and hands-on practice during each training session. Students were provided a training 

manual that included blank paper for the participants to record any training notes including 

passwords and usernames. Participants were also provided with the research assistants’ and study 

coordinator’s contact information should technological issues arise after training. At the end of 

the first training session, the participants were given the students’ training manual (including 

participants’ written training notes, usernames and passwords and research assistants’ contact 

information) and were encouraged to store it in a safe and secure area within the home so that it 

would be accessible during subsequent training sessions and after training was finished. 

Participants were also given a time log to indicate how much time they were spending on 

Facebook each day. 

Laptops had been previously configured so that Facebook and Gmail icons were located 

directly on the desktop of the laptop computer for easier access. Additionally, because Facebook 

requires all users to have an email account prior to signing up, those participants who did not 
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previously have an email address were provided a free account through google.com and were 

asked to change their password on day one of training.  

The homework assignments were designed to ensure that participants had a working 

knowledge of navigating Facebook before the intervention period began. If issues occurred while 

participants were completing their homework after a session, these issues were discussed during 

the following training period and/or on the phone. If issues were not easily resolved over the 

phone and participants needed direct physical assistance, the study coordinator organized an 

additional in-person training visit between the participant and research assistants.  

During training, participants were asked to join a private group on Facebook titled “U of 

A Facebook Study”. This was designed so that all participants and students could interact with 

one another to facilitate online group discussions. The settings of the online group were adjusted 

so that the group itself, and its participant members, could not be searchable or visible to 

members outside of the group. Participants were asked to refrain from “friending” outside 

members (friends, family, etc.) until the intervention period had ended. They were asked to only 

“friend” the other participants and students in the online group. This restriction was placed to 

control outside, undocumented social interactions that may have occurred without the study 

coordinator’s knowledge. During training, research assistants made sure that participants’ 

privacy settings were set to be unsearchable to anyone outside of the intervention. 

Training Manual Day 1 Learning Objectives:  

• Creating a safe workspace (i.e., how to create a clean workspace with emphasis on 

computer safety)  
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• Basic parts of a laptop computer (i.e., keyboard, mouse, power button and laptop charger. 

RAs explained the difference between the “off” and “sleep” modes and encouraged 

participants to connect the computer to the charger during every use)  

• Getting started with computers (how to log into the computer using the provided 

password, how to connect to the internet, how to locate and click the Facebook icon on 

the desktop) 

• Participant’s photo was taken (if participant wished for a profile picture on their 

Facebook account)  

• Day 1 in-person homework: Turn the computer off and then back on. Log into the 

computer. Locate the Facebook desktop icon.  

Training Manual Day 2 Learning Objectives:  

• Basics of Facebook (i.e., the purpose of Facebook) 

• Setting up Facebook (RAs had participants create a username and password) 

• Logging into Facebook with the username and password (RAs helped participants’ 

change their FB privacy settings and profile picture. They also set the U of A Facebook 

group as a “shortcut” link on participants’ Facebook homepage for easier access) 

• U of A Facebook group (RA’s explained the purpose of this group)  

• Accessing U of A Facebook group (participants were shown how to access the U of A 

study page by clicking the shortcut link)  

• Posting in the group  

• Commenting in the group  

• Day 2 in-person homework: Have participant log onto the U of A study page 

(demonstrated in person)  
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• Day 2 take-home homework: Create at least one new Facebook post and respond to at 

least one Facebook post.  

Training Manual Day 3 Learning Objectives (if needed) 

• Review how to access the Facebook icon on the computer desktop, log in to Facebook, 

click the U of A study page from the shortcut link and post/comment in the group. 

Once training and all homework assignments were successfully completed, the participants 

were left with the laptop computer and a mobile, wireless, internet jetpack (if needed) to 

complete their 7 weeks of Facebook use. Each participant was asked to log on to Facebook.com 

and create one status update and one comment per day. The study coordinator and undergraduate 

students monitored the group activities daily to ensure that participants were actively engaged. 

Students were encouraged to become active members of the group to help facilitate discussions.  

Students and the study facilitator were available online and in person to the older adults over 

the next seven weeks in order to address any technological concerns or questions that might 

arise.  

Social Group Intervention  

In this condition, two undergraduate students traveled to the participants’ homes and 

engaged with them socially for 2 hours each week for a duration of seven weeks. Before 

beginning the intervention, the undergraduate students attempted to meet with their participant at 

least twice. These initial meetings were implemented so that the Social group would closely 

match the Facebook group in terms of time spent “training” prior to beginning the 7-week 

intervention. In two cases, scheduling conflicts prevented the research assistants and their 
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assigned participant to meet two separate times before beginning their 7-week intervention 

period and therefore they condensed this time into one longer initial meeting.  

Overall, the Social group was designed to replicate the social interactions and friendships 

that were hypothesized to occur in the Facebook group but without an active and novel learning 

component. The duration of 2 hours weekly was chosen to match the estimated time participants 

would be spending on Facebook per week. Estimation of time spent on Facebook was based on 

the first Facebook participant’s time log. Specifically, this participant indicated on her time log 

that she spent an average of 10-20 minutes a day on Facebook which is equivalent to 70-140 

minutes total over the week. Therefore, the social condition was designed as a two-hour 

involvement per week to match this average Facebook use time.  

Similar to Park et al. (2014), the current study designated weekly topics to be discussed if 

needed which included travel and vacation, recipes and food, art and entertainment, favorite 

sports and board games, family and friends, hobbies, and career aspirations, life advice and 

achievements. Additionally, alternative topics included current events, personal history, 

animals/pets, fashion trends, imagination of future events and hypothetical questions. Students 

were instructed to reference this topic list and subsequent discussion questions during each 

meeting if needed. Students were also instructed that additional activities could include sharing 

photo albums, crafting or playing well-rehearsed card games.  

Control Group 

Following the completion of their baseline measures, participants in the no treatment 

control group did not receive contact until the 7-week intervention period had lapsed at which 

time they were post-tested.  
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Chapter 3. Results  

Data Analysis Plan 

The data were analyzed using STATA (version 15.1) and SPSS (version 21). 

Frequencies, means, and standard deviations were calculated to describe the demographic 

characteristics of the study sample. Preliminary analyses using chi-square or one-way analysis of 

variance (depending on the characteristics of the demographic variables) were conducted to 

examine equivalence across Facebook, Social and Control conditions. If non-equivalence was 

observed, the demographic variable was evaluated as a potential confounder by conducting a 

correlation analysis between the variable itself and change scores (difference in score between 

Time 1 to Time 2). This was completed to assess if the demographic variable might meet the 

definition of confounder, i.e., be related to both the intervention condition (Facebook, Social, 

Control) and outcome of interest (change in neuropsychological or social support outcome 

variables).  

For the neuropsychological and social support outcome measures, the effect of interest 

was change over time (Time 1 to Time 2) as a function of condition (Facebook, Social or Control 

group).  The directional hypothesis was that learning and using Facebook, or engaging in a 

purely social intervention, would have beneficial effects on cognitive functioning and perceived 

social support compared to a control condition. Furthermore, we hypothesized that the Facebook 

intervention would be more effective than a purely social intervention on cognitive functioning 

and perceived social support measures.  

Scores were calculated for the neuropsychological and social support variables.  Baseline 

(Time 1), follow-up (Time 2), and change scores were examined for normal distributions. If a 

non-normal distribution was observed, the data were transformed to a normal distribution if 
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possible. Baseline values of neuropsychological and social support outcome measures were then 

examined for equivalence across the Facebook, Social and Control conditions using one-way 

analysis of variance (normally distributed scores) or Kruskal-Wallis test (if the data could not be 

transformed to a normal distribution).  Variables showing non-equivalence at baseline were 

included as covariates in models using 2 x 3 repeated measures ANOVA or logistic regression 

on dichotomized difference scores (i.e., likelihood of being in the upper quartile on change 

compared to the reference control group). Logistic regression was chosen for the covariate 

modeling when outcome variables were non-normally distributed because conventional non-

parametric tests do not assess for interactions while logistic regression can. Additionally, the 

likelihood ratio is robust for non-normality in predictors.  

 A 2 x 3 repeated measures ANOVA was used for normally distributed data. Time was 

the repeated measure (Time 1=baseline, Time 2=post-intervention) across three conditions 

(Facebook, Social and Control groups).  For outcome variables with non-normal distributions, 

Kruskal-Wallis test was utilized to detect group differences based on the change score between 

Time 1 and Time 2. These tests were considered statistically significant at p<.05. Because of 

specific interest in whether each of the interventions was effective relative to each other as well 

as to the control condition, we made pairwise comparisons among groups (Facebook-Control, 

Facebook-Social, Social-Control) using t-tests (parametric testing) or Wilcoxon two-sample tests 

(non-parametric testing), with continuity correction of 0.5, adding a Bonferroni statistical 

correction for multiple comparisons. This was done even when ANOVA and Kruskal-Wallis 

testing showed no overall significant differences, if it appeared there might be differences for 

any of the conditions relative to each other or the control condition.  



55 
 

The hypothesis was that the Facebook and Social interventions would have beneficial 

effects on cognitive functioning and perceived social support, compared to a purely control 

condition, and the Facebook group would outperform the Social group.  

For the research assistants’ pre and post Attitudes on Aging (AAS) scores, the effect of 

interest was change over time (pre and post intervention involvement) as a function of condition 

(working with Facebook participants only, Social participants only or participants in both 

groups). AAS scores were calculated before and after students worked with the older adult 

participants. Baseline, follow-up and change scores were examined for normal distributions.  

Histograms were created to depict pre-post and difference scores by condition. One-way 

ANOVA was used to assess equivalence at baseline across groups (Social only, Facebook only, 

both). Pearson correlation was used to assess the relationship between baseline scores and group 

status, and between baseline scores and change scores. A 2 x 3 repeated measures ANOVA with 

time as the repeated measure (Time 1= baseline, Time 2 = post-intervention involvement) across 

three conditions (Facebook only, Social only and both groups) was used.  Paired t-tests were 

conducted to assess overall differences between scores pre and post involvement with older 

adults and again for involvement within each of the conditions (Facebook only, Social only, both 

conditions).   

Demographic Data 

Participants were 36 older adults (12 male), with a mean age of 77.6 (SD=6.2) and 15.9 

(SD=2.5) mean years of education. Participants were assigned to learn how to use Facebook 

(n=12) or engage in a weekly social meeting (n=12), or they were placed on a waitlist (no 

treatment control, n=12). There were no significant differences at baseline across conditions 

(Facebook, Social or Control) on age, gender, marital status, ethnicity, or education (Table 1). 
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There was, however, a difference in living alone across the conditions: 8 participants in the 

Facebook condition lived alone, 9 in the Social condition lived alone and 3 in the Control 

condition, X2 (2, N=36) = 6.97, p=.03. In the study population, living alone was correlated with 

several of the baseline social support measures (Social Support Survey, rs = -.50, p= .002; Social 

Provisions Scale, rs = -.47, p=.004; specifically, the measure of Positive Social Interaction, rs = -

.48, p=.003) but living alone was not correlated with changes in these social support measures 

from Time 1 to Time 2, all rs<.18, p>.3. All participants met inclusion criteria for social isolation 

(Ornstein et al., 2015; as described in the Methods section). 

 
Table 1. Demographic Characteristics of Participants 
 

 Facebook 
n=12 

Social 
n=12 

Control 
n=12 

Total 
% 

Age 
M (SD)  
 

 
79.33 (5.30) 

 
76.50 (5.90) 

 
76.83 (7.23) 

 

Gender 
% male (n) 
 

 
42% (5) 

 
33% (4) 

 
25% (3) 

 

Years of Education 
M (SD) 
 

 
15.92 (2.15) 

 
15.29 (3.11) 

 
16. 33 (2.35) 

 

Ethnicity 
 

    

       Caucasian  
 

11 11 9 31 (86.1%) 

       African American  
 

0 1 0 1 (2.8%) 

       Hispanic  
 

0 0 1 1 (2.8%) 

      Other/Not Reported 
 

1 0 2 3 (8.3%) 

Marital Status 
 

    

      Single 
 

1 1 1 3 (8.3%) 

      Married 
 

5 1 4 10 (27.8%) 
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Notes: There were no significant differences at baseline across the conditions on age, gender, 
marital status, ethnicity, or education. There was a significant difference for living alone, X2 (2, 
N=36) = 6.97, p=.03. 
 
 
Neuropsychological Data 

 

One participant in the Facebook group was ill at Time 2 testing affecting performance 

and validity of the neuropsychological data. Therefore, data were eliminated for this participant 

and were not included in tests of differences across condition and time (Facebook n=11, Social 

n=12 and Control n=12).   

Cognitive Screening Test 

Screening scores on the MOCA for the sample of 36 participants ranged from 20 to 30, 

(M =24.97, SD =2.31) and (interquartile range = 23 to 26). The score of 20 was -2.15 SD from 

the mean and the highest score (30) was 2.18 SD from the mean. Mean scores between the 

comparison conditions (Facebook, Social and Control) were not significantly different at 

baseline, F<1.These scores are slightly higher than community sample averages (M=23.4, 

SD=4.0) (Rossetti et al., 2011).  

 
Table 2. Performance on the MOCA  
 
 Facebook 

M (SD) 
 

Social 
M (SD) 

 

Control 
M (SD) 

 
 
MOCA  

 
25.17 
(3.13) 

 
24.83 
(1.11) 

 
24.91 
(2.43) 

 

      Divorced/Separated   
 

2 5 4 11 (30.6%) 

      Widowed 
 

4 5 3 12 (33.3%) 

Live Alone  8 9 3 20 (55.6%)  
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Notes: MOCA: Montreal Cognitive Assessment. Scores are number correct out of 30.  
 
 
Verbal Memory 
 
Table 3. Performance on Verbal Memory (RAVLT) 
 

 Facebook Social Control 

 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

RAVLT 1 
(Trial 1) 

4.18  
(1.83) 

4.0 
(1.10) 

5.75 
(1.71) 

5.42 
(1.93) 

5.33 
(2.39) 

5.67 
(2.57) 

RAVLT 5 
(Trial 5) 

8.72 
(2.49) 

9.09 
(2.50) 

10.75 
(2.63) 

10.33 
(3.11) 

12.17 
(1.99) 

 
11.92 
(2.07) 

 
RAVLT 6 
(Short Delay) 
 

5.72 
(3.52) 

5.36 
(4.01) 

7.75 
(3.31) 

7.75 
(3.91) 

8.92 
(2.58) 

10.58 
(3.03) 

 
RAVLT 7 
(Long Delay) 
 

4.73 
(3.44) 

5.0 
(4.12) 

7.83 
(3.41) 

7.67 
(4.46) 

9.5 
(2.81) 

10.75 
(3.08) 

Notes: RAVLT = Rey Auditory Verbal Learning Test. Scores on the RAVLT are number correctly 
recalled out of 15 possible words.  
 

Mean scores across the comparison groups were not significantly different at baseline for 

RAVLT 1 (Trial 1) and RAVLT 6 (Short Delay), Fs<1. RAVLT 5 (Trial 5) differed between the 

conditions at baseline, F(2,32) = 6.0, p = .01,  as did RAVLT 7 (long delay), F(2,32) = 6.43, 

p=.0045.  Therefore RAVLT 5 and 7 were analyzed with Time 1 as a covariate. The 2x3 mixed 

ANOVA revealed no significant main effects or interaction for the RAVLT 1 (Trial 1) and 

RAVLT 6 (Short Delay) tasks, Fs<1. No significant differences were revealed on the RAVLT 5 

(Trial 5) or RAVLT 7 (Long Delay) task after controlling for Time 1 in the analysis, Fs<1.  

 
Attention, Processing Speed and Executive Function 
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Table 4. Performance on Attention (TMT-A) and Executive Function (TMT-B) 
 

 Facebook Social Control 

 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

TMT-A 

 

45.88 

(16.53) 

41.98 

(9.63) 

38.02 

(13.20) 

37.38 

(12.86) 

44.64 

(11.96) 

39.55 

(14.09) 

TMT-B 
130.62 

(53.32) 

101.61 

(32.34) 

112.84 

(54.58) 

101.76 

(45.39) 

117.85 

(49.71) 

116.08 

(56.71) 

Trails Difference 
84.74 

(45.65) 

59.63 

(28.40) 

74.82 

(44.30) 

64.39 

(37.11) 

73.21 

(45.78) 

76.53 

(46.17) 

Trails Ratio 
1.96 

(0.83) 

1.48  

(0.81) 

1.97 

(0.88) 

1.75 

(0.82) 

1.65 

(1.06) 

1.90 

(0.92) 

Notes: TMT-A= Trail Making Test-Part A. TMT-B=Trail Making Test-Part B. Scores represent 
total time in seconds. Trails Difference=difference between TMT-B and TMT-A. Trails Ratio = 
Trails Difference/TMT-A. 
 

Mean scores, difference scores and ratio scores (to control for differences in basic speed 

of processing) were calculated.  No significant differences across the conditions at baseline were 

detected: TMT-A, F(2,32) = 1.08, p=.35; TMT-B F<1; difference score (TMT-B - TMT-A), 

F<1; or ratio score (Trails Difference/TMT-A), F<1. For TMT-A, a 2 x 3 mixed ANOVA 

revealed no statistically significant interaction or main effects, Fs<1. For TMT-B, a 2 x 3 mixed 

ANOVA revealed no statistically significant main effects, Fs<1, or interaction F(2,32) = 1.28, 

p=.29, 2
pη  = .07.  For the Trails Difference, a 2 x 3 mixed ANOVA revealed no statistically 

significant main effects, Fs<1, or interaction F(2, 32) = 1.35, p = .27, 2
pη  = .08.  Because it 

appeared that there might be a difference between Facebook and Control and between Social and 

Control, pairwise comparisons were conducted. Comparing the Trails Difference from Time 1 to 

Time 2 between the FB and Control condition produced a marginal but statistically non-

significant effect, t (21) = 1.52, p=.09, d = .63, suggesting a somewhat greater improvement in 
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performance at Time 2 for the FB group relative to control. Comparing Social condition relative 

to Control revealed no significant effect, t(22) = .90, p = .34, d = .36. Similarly, for the Trail 

Making Ratio, a 2x3 mixed ANOVA revealed no statistically significant main effects, Fs<1, or 

interaction effect, F(2,32)=1.57, p=.22, 2
pη  = .09, but suggested a statistically non-significant 

benefit for the FB condition relative to Control when testing the pairwise comparison,  t(21) = 

1.54, p =.09, d =.64. The pairwise comparison of Social relative to Control revealed a non-

significant difference, t(22) = 1.10, p = .14, d = .45.  

 
Vocabulary Intelligence  
 
 
Table 5. Performance on Vocabulary Intelligence (Shipley-2) 
 

 Facebook Social Control 

 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

Shipley-2 
 34.91 

(2.95)  

35.00 

(2.65) 

34.25 

(3.67) 

34.75 

(3.22) 

35.17 

(2.12) 

35.00 

(3.10) 

Notes: Shipley-2= Shipley Institute of Living Scale (2nd edition), Vocabulary scale. Scores 
represent total correct out of 40.  
 

No significant differences across the groups at baseline were detected, F<1. A 2x3 mixed 

ANOVA revealed no significant main effects or interaction for the Shipley-2 scale, Fs<1. When 

compared to the normative population, study participants’ average performance was 63-70% 

higher on the vocabulary measure than other 60-89 year old adults (Shipley et al., 2009).  

 
Executive Function Battery 
 
Updating  
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Table 6. Performance on Updating (Keep Track) 
 

 Facebook Social Control 

 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

Keep Track 

 

16.18 

 (5.51)  

17.64 

(4.23) 

18.58 

(2.54) 

19.58 

(3.37) 

18.25 

(4.62) 

19.33 

(2.64) 

Notes: Scores are number correct out of 30.  
 

No significant differences across the groups at baseline were detected, F(2,32) = 1.00, 

p=.38. A 2x3 mixed ANOVA revealed no significant main effects or interaction for the Keep 

Track task, Fs<1.   

 
Shifting  
 
 
Table 7. Performance on Shifting (Number-Letter) 
 

 Facebook Social Control 

 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

 
Number-Letter 
Global Shift Cost 
 

818.52  
(441.49)  

777.05 
(499.77) 

750.27 
(270.98) 

637.20 
(272.17) 

679.84 
(432.10) 

747.80 
(441.66) 

 
Global Shift Cost  

Ratio 
 

0.69 
(0.42) 

0.61 
(0.35) 

0.65 
(0.24) 

0.54 
(0.20) 

0.54 
(0.27) 

0.58 
(0.30) 

 
Number Letter 
Local Shift Cost  
 

757.01 
(379.46) 

838.25 
(582.99) 

801.47 
(341.13) 

807.42 
(363.28) 

457.46 
(268.86) 

460.15 
(269.51) 

 
Local Shift Cost  

Ratio 

0.45 
(0.20) 

0.47 
(0.23) 

0.53 
(0.22) 

0.58 
(0.22) 

0.29 
(0.20) 

0.29 
(0.24) 
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*Notes: Individual task scores are in milliseconds. Both global shift costs, the difference between 
performance on a dual-task block and single-task block, and local shift costs, the difference 
between switch trials and repeat trials within a dual-task block, were calculated. 
 
 

No significant differences across the groups at baseline were detected for Global Shift 

Cost, F(2,32) = 1.26, p=.29 or Global Shift Cost Ratio, F(2,32) = 1.37, p=.27. The difference 

scores between Time 1 and Time 2 were not normally distributed or readily transformable to 

normality. Kruskal-Wallis test revealed no significant differences across the conditions on 

change scores from Time 1 to Time 2 for Global Shift Cost, X2 (2, N=35) = 3.27, p=.20, 2
pη  = .03 

or Global Shift Cost Ratio, X2 (2, N=35) = 3.15, p=.21, 2
pη  = .09. Because it appeared there 

might be a difference between Facebook and Control and between Social and Control, pairwise 

comparisons were conducted. Comparing the change score for Global Shift Cost between the FB 

condition and Control condition using Wilcoxon Rank Sum test revealed z = -1.70, p= .05 

(includes a continuity correction of 0.5), r = .36.  Comparing the change score for Global Shift 

Cost Ratio between the FB condition and Control condition using Wilcoxon Rank Sum test 

revealed z = -1.70, p= .05 (includes a continuity correction of 0.5), r = .35. However, after 

applying the conservative Bonferroni multiple comparisons correction, the critical p-value for 

significance was not reached. Similar testing on change scores between the Social condition and 

the Control condition revealed z = -1.36, p= .09 (includes a continuity correction of 0.5), r = .28.  

ANOVA revealed no significant differences across the conditions on change scores from 

Time 1 to Time 2 for Local Shift Cost, F<1, or Local Shift Cost Ratio, F<1. 

 
Inhibition  
 
 
Table 8. Performance on Inhibition (Stroop) 
 

 Facebook Social Control 
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 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

Stroop Color 
Condition 
 

59.0 
(13.74) 

58.09 
(15.81) 

61.00 
(14.34) 

60.67 
(13.57) 

58.50 
(13.95) 

61.58 
(13.07) 

Stroop Color Word 
Condition 
 

28.73 
(9.72) 

29.82 
(7.80) 

32.00 
(7.22) 

33.17 
(10.00) 

31.58 
(10.94) 

32.5 
(11.85) 

Stroop 
Effect 
 

-30.27 
(9.89) 

-28.27 
(10.82) 

-29.0 
(9.38) 

-27.5 
(9.42) 

-26.92 
(9.08) 

-29.08 
(11.88) 

Notes: Stroop scores represent total number of colors correctly named for both parts of the task 
(color naming and color-word condition). The Stroop effect represents the difference between 
the number of colors named in the color naming condition and the number of colors named in 
the color-word naming condition (color-word condition-color naming condition).  
 

Mean scores across the comparison groups were not significantly different at baseline, 

F<1.  A 2x3 mixed ANOVA revealed no significant main or interaction effects across the groups 

for the Stroop Color and Stroop Color Word, F<1; or Stroop Effect, time F<1, time x condition 

interaction, F(2,32) = 1.24, p=.30, 2
pη  = .07. 

 
Self-Report Social Variables 
 

One participant in the Facebook group did not complete Time 2 social variables and was 

removed from the tests of differences in means across time and group (Facebook n=11, Social n= 

12 and Control n=12).   

 
Loneliness  
 
 
Table 9. Loneliness (UCLA)  
 

 Facebook Social Control 

 M (SD) M (SD) M (SD) 
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 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

 
UCLA 
 

41.9 
(11.03) 

40.9 
(9.17) 

43.58 
(15.4) 

45.42 
(16.07) 

38.16 
(8.17) 

37.58 
(9.06) 

Notes: UCLA=UCLA Loneliness Scale. Scale scores can range from 20 (less lonely) to 80 (more 
lonely). 
 

Mean scores across the comparison groups were not significantly different at baseline, 

F<1. A 2x3 mixed ANOVA revealed no significant differences for the main effects, Fs<1, or 

interaction of time x condition, F(2, 32) = 1.99, p = 0.15, 2
pη  = .11. 

 
Social Support  
 
 
Table 10. Social Support (MOS, Lubben Friendship)  
 

 Facebook Social Control 

 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

 
MOS 
 

68.45  
(15.86)  

73.09 
(21.19) 

   61.92  
(21.64) 

 62.08 
(25.85) 

    70.58 
(14.28) 

 69.25 
(18.31) 

 
Lubben  
Friendship 
 

12.00 
(7.36) 

13.55 
(6.59) 

11.67 
(4.94) 

13.08 
(6.80) 

18.00 
(3.93) 

17.33 
(3.98) 

Notes: MOS= Medical Outcome Survey, Social Support Survey. Lubben= Lubben Social 
Network Scale, Revised. For the MOS-Social Support Survey scores can range from 19 (less 
support) to 95 (more support). For the Lubben Social Network Scale-Revised, Friendship 
subscale, scores can range from 0 (less support) to 30 (more support). 
 

The MOS Social Support Survey scores were not significantly different at baseline F<1. 

The difference scores between Time 1 and Time 2 were not normally distributed or readily 

transformable to normality. Kruskal-Wallis test on change scores over time across the three 

conditions revealed X2 (2, N=35) = 3.57, p= .17, 2
pη  = .10. Because it appeared there might be a 
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difference between Facebook and Control, a pairwise comparison was conducted. The Wilcoxon 

Rank Sums test, comparing the change over time in Social Support scores between the Facebook 

condition and Control condition indicated a greater increase in social support for the Facebook 

group, z= 1.85, p=.03 with continuity correction of 0.5, r = .39. Looking at group frequencies for 

participants in the top quartile of change on Social Support scores: Facebook = 60%, Social = 

30% and Control 10%. Using the control group as the reference, Facebook participants were 

more likely to be in the upper quartile on change, OR 10.6, 95% CI [1.1, 110.8], d = 1.3, as were 

those in the Social condition OR 3.4, 95% [0.29, 39.8], d = .68. 

The Lubben Friendship scores differed between the conditions at baseline F(2,32) = 6.43, 

p=.005. The difference scores between Time 1 and Time 2 were not normally distributed or 

readily transformable to normality. Because it appeared there might be a difference between 

Facebook and Control and between Social and Control, pairwise comparisons were conducted. 

Comparing the change in Lubben Friendship scores over time between the Facebook and Control 

conditions, a Wilcoxon Rank Sum revealed z= 1.46, p=.07, with continuity correction of 0.5, r = 

.30.  Comparing change scores between the Social condition and Control condition, a Wilcoxon 

Rank Sum revealed z = 1.20, p=.11, with continuity correction of 0.5, r = .24. Group frequencies 

for participants in the top quartile of change on Lubben Friendship scores were: Facebook = 

50%, Social = 40% and Control 10%. Using the control group as the reference and controlling 

for the baseline scores, Facebook participants were more likely to be in the upper quartile on 

change, OR 11.0, 95% CI [1.1, 114.1], d = 1.32, as were those in the Social condition OR 3.7, 

95% CI [0.32, 41.6], d = .72.  

 
Social Integration  
 
Table 11. Social Integration (SPS, SNI, AQ) 
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 Facebook Social Control 

 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

SPS 74.63 
 (10.77)  

78.54 
(15.36) 

69.83 
(18.40) 

70.08 
(17.89) 

78.50 
(8.26) 

80.7 
(9.85) 

SNI 
 High   
Contact 
Roles 

 
4.18 

(1.72) 

 
4.36 

(1.43) 

 
3.50 

(1.93) 

 
3.67  

(1.78) 

 
3.83 

(1.19) 

 
4.25 

(1.13) 

 
SNI 
People 
in  
Social 
Network 

12.45 
(6.74) 

12.18 
(4.24) 

9.33 
(7.51) 

8.5 
(4.54) 

10.08 
(3.80) 

10.91 
(4.78) 

AQ 107.27 
(19.04) 

108.00 
(16.92) 

 100.92 
(19.71) 

100.33 
(18.54) 

114.75 
(12.00) 

          114.58 
(14.58) 

       

Notes: SPS=Social Provisions Scale. SNI=Social Network Index (High Contact Roles and 
Number of People in Social Network). AQ=Activity Questionnaire. For the Social Provisions 
Scale scores can range from 24 (less support) to 96 (more support). For the Social Network 
Index, there are two outcome scores: High Contact Roles and Number of People in Social 
Network, with higher scores representing more social involvement (maximum for High Contact 
Roles: 12 points). The Activity Questionnaire can range from 39 (less active) to 234 (more 
active). 
 

Mean scores across the comparison groups were not significantly different at baseline on 

the Social Provisions Scale, F(2,32) = 1.23, p=.30, Social Network Indices of High Contact 

Roles, F<1, Number of People in Social Network F<1, or the Activity Questionnaire, F(2,32) = 

1.98, p=.15.  A 2 x 3 mixed ANOVA for the Social Provisions Scale revealed no statistically 

significant interaction effect, F<1, and no main effect of condition, F(2,32) = 1.57, p = .22, 2
pη  = 

.09, or time, F(2,32) = 3.68, p = .06, 2
pη  = .10. Pairwise comparisons of change in score over 

time were not statistically significant for Facebook relative to Control, t(23) = 1.28, p= .22, 

d=.53 or Social relative to Control, t(24) =  .84, p = .40, d = .34.  A 2 x 3 mixed ANOVA 
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revealed no statistically significant effects for: Social Network Indices of High Contact Roles, 

interaction , F<1, condition, F<1, and time, F(1,32) = 2.77, p=.11; Number of People in Social 

Network, all Fs<1; Activity Questionnaire, all Fs<1. On the Activity Questionnaire, the mean 

change score for mental activity was found to be highest for the Facebook group (M=1.45, SD= 

6.18) when compared to the Social group (M=.50, SD=3.68), and Control group (M=.08, 

SD=2.96), but did not reach statistical significance, F<1; the physical activity component mean 

change score was found to be lowest for the Facebook group (M= -.27, SD= 4.96) when 

compared to the Social group (M= -.42, SD=3.48) and Control group (M= -1.33, SD= 3.34), but 

did not reach statistical significance, Fs<1.The social activity component mean change score was 

found to be lower for the Facebook condition (M= .82, SD= 4.79) compared to either the Social 

or Control conditions which were similar, (M= 1.5, SD=5.1), and (M= 1.5, SD=4.1), respectively, 

but did not reach statistical significance: interaction effect F<1; condition F(2,32) = 1.55, p = 

.23, 2
pη  = .09; and time F(2,32) = 2.70, p = .11, 2

pη  = .08. 

 
Depression  
 
 
Table 12. Depression (GDS) 
 

 Facebook Social Control 

 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

 
GDS 
 

4.36 
(3.64) 

4.09 
(4.61) 

7.33 
(6.03) 

5.92 
(4.85) 

5.12 
(3.38) 

6.00 
(4.77) 

Notes: GDS=Geriatric Depression Scale. Scores of 10-19 indicate mild depression while scores 
of 20-30 indicate severe depression.  
 

Mean scores across the comparison groups were not significantly different at baseline, 

F<1. A 2 x 3 mixed ANOVA revealed no statistically significant main effects, Fs<1, or 
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interaction, F(2, 32) = 1.90, p=.17, 2
pη  = .10. However, the mean change score for the Social 

group (M=1.42, SD=2.6) was higher than the mean change for the Facebook (M=.27, SD=2.5) 

and Control groups (M= -.833, SD=3.19). Change over time for the Social condition relative to 

Control did not reach statistical significance, t(22)=1.86, p=0.09, d=.76.  

 

Amount of Facebook Use (Total Words) 

 

 Total words typed into Facebook were assessed (M = 2645, Mdn 1189, SD = 4720). 

Looking for significant correlations between change over time in the main outcomes of interest 

and words typed into Facebook was limited by small sample size and multiple comparisons; 

thus, findings could be spurious. Statistically significant negative correlations were found 

between total words typed on Facebook and both number of people in one’s social network, rp= -

.66, p= .04, and number of high contact roles in one’s social network, rp= -.77, p=.01. There was 

a large variance in total number of words typed on Facebook (range: 11-16,137). Participant 

compliance with filling out daily self-reported time spent on Facebook was poor and was 

therefore not analyzed.  

 
Research Assistant Self-Report Attitudes on Aging 

 
 

Table 13. Research Assistants’ AAS Scores by Group 
 

 Facebook Social Both 

 M (SD) M (SD) M (SD) 

 Time 1 Time 2 Time 1 Time 2 Time 1 Time 2 

AAS 
 

8.67 
(7.77) 

10.00 
(7.81) 

12.6 
(3.91) 

17.2 
(1.64) 

8.00 
(4.24) 

16.00 
(2.62) 
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A total of 16 research assistants completed the pre and post AAS scale. There were 8 

research assistants who worked with participants in both conditions (Facebook and Social), 3 

research assistants who worked with Facebook condition participants only and 5 research 

assistants who worked with Social condition participants only. Mean scores across the 

comparison groups were not statistically significantly different at baseline, F(2,13) = 1.44, p = 

.27. The overall change in scores from pre to post ranged from 0 to 15 points (M = 5.69, SD = 

4.11). A paired t-test was conducted to assess differences between scores pre and post 

involvement in the intervention and showed that the research assistants held more positive 

attitudes towards older adults after interacting with the study participants, t(15)=5.34, p<.001, d 

= 1.95 (see Figure 2).  

The research assistants who worked in both intervention conditions demonstrated 

statistically significant improvement in scores: t(7) = 5.81, p = .001, d=2.9. Change scores for 

students who worked in the social condition only also showed improvements, t(4) = 3.37, p =.03, 

d = 2.13, although students who worked in the Facebook condition only did not, t(2) =1.51, 

p=.27, d = 1.23 (see Figure 3). Overall correlation of baseline scores with group was rs = .025, p 

= 0.34 and correlation of baseline scores with change scores, rp = .55, p = .03. A 2 x 3 mixed 

ANOVA, controlling for baseline scores, revealed statistical significance for group, F(2,12) = 

6.17, p = 0.01, 2
pη  = .51, and time, F(2,12) = 25.93, p = .0002, 2

pη  = .67,  and interaction, F(2,12) 

= 4.64, p = .03, 2
pη  = .42.   
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Figure 2.  Research Assistants’ Attitudes on Aging  

 
 

 

Figure 3. Research Assistants’ AAS Total Scores by Group Over Time  
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Figure 4.Research Assistants’ Average AAS Scores by Group Over Time  

 
 

Figure 5. Research Assistants’ AAS Difference Scores by Group  
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Chapter 4. Discussion 
 

Significance 
 

Promotion of healthy cognitive aging is of ever-increasing importance as the population 

of older adults grows worldwide. This study adds to existing literature by selecting an isolated 

population to determine if social, cognitive or a combination of the two factors provides the 

strongest intervention for cognitive and social outcomes.  

Teaching Facebook to older, isolated individuals provided them the tools necessary to 

become electronically engaged with others and receive additional resources in the community 

despite their social and/or physical limitations.  

A portion of the population for this study was considered to be low SES and may not 

have otherwise received a chance to learn, use and receive the benefits of Facebook because of 

the cost of computers and internet access. Facebook is a free, accessible internet program that 

can be used after the study completion, so individuals may continue to receive cognitive and 

social benefits. Additionally, this study established feasibility for an intergenerational 

engagement program at the University of Arizona.    

 To our knowledge, no studies have examined the efficacy of a combined social and 

cognitive engagement intervention (Facebook) in an isolated older adult population using an 

intergenerational pairing system (undergraduate students paired with isolated community 

dwelling older adults). Due to the home-bound and individually-tailored nature of this design, 

this project may provide a new intervention model for engaging an isolated population.  

Cognitive Outcomes  

Cognitive improvements following the intervention(s) were observed only on two of the four 

cognitive tests: Trail Making and Number-Letter. Although it did not reach statistical 
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significance, there was a trend towards significance on the executive component of the Trail 

Making Task. Specifically, the Facebook group showed a greater improvement in performance 

on TMT-B from Time 1 to Time 2, compared to the control group. This suggests that learning 

and using Facebook may be associated with improvements in the shifting component of 

executive function, which is required for TMT-B but not TMT-A. There were trends toward 

significance on the Global Shift Cost and the Global Shift Cost Ratio scores in the Number-

Letter task, such that Facebook participants performed better than control group participants on 

these measures. Improvements on the Global Shift Cost and Global Shift Cost Ratio measures 

suggest that the Facebook participants improved their complex shifting skills, even when 

controlling for baseline response times.  

Both the Trail Making Test and the Number-Letter test include a shift and a no-shift task to 

be completed. The shift task on both measures requires participants to quickly shift their 

attention between numbers and letters. Similarly, creating a Facebook comment requires people 

to be able to quickly shift their attention between what they are reading (the post) and what they 

are writing (the comment). Numerically on both measures, outcome data was in the right 

direction to be consistent with our hypothesis that learning and using Facebook could improve 

performance on cognitive functioning (i.e., on shifting), above and beyond a social only 

intervention relative to a no-treatment control group.  

There were no other significant or trending differences observed between pre- and post- 

cognitive test performance among the three groups. Perhaps this can be attributed in some part to 

the restriction placed on connecting with friends and family on Facebook. There is an extensive 

literature base documenting the importance of family involvement for technology adoption and 

use. Vroman et al. (2015) states that older adults must find value in the technology platform in 
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order to maintain use, and Braun (2013) proposes that older adults must find the technology 

modality useful to their needs. Research shows older adults highly value interacting with family 

members on the computer and find this useful for their needs (Bell et al., 2013; Fausset et al., 

2013; Gatto & Tak, 2008; Mallenius et al., 2007; Vroman et al., 2015; Zickuhr & Madden, 

2012). Therefore, it may be that connecting with friends and family on Facebook would have 

increased overall engagement, and elicited greater cognitive improvements.  

Another possibility for limited cognitive improvement on outcome measures could be 

insufficient Facebook use. There was a large discrepancy between total words typed on 

Facebook among participants, demonstrating varying compliance rates with the intervention. 

Despite frequent reminder calls, several participants declined to post or comment each day. 

These participants reported that they remained engaged by reading the posts without 

commenting. However, participant compliance on completion of the self-reported time spent on 

Facebook timesheets was extremely poor and therefore proved to be an unhelpful measure of 

indicating overall engagement.  

Social Outcomes  

Improvements in self-reported social outcomes following the intervention(s) were observed 

only on two of the four domains of social engagement: MOS, Social Support Survey and Lubben 

Social Network Scale. Results showed that the Facebook participants significantly improved on 

the MOS, Social Support Survey compared to the control group participants. This is consistent 

with our hypothesis that learning and using Facebook would contribute to greater social benefits. 

The MOS, Social Support Survey measures participants’ perceived support, which is comprised 

of emotional/informational support, tangible support, affectionate support, and positive social 
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interaction. This finding is consistent with the common themes identified in the Facebook group 

(see Table 15).  

Although not significant, there was also a trend towards significance for the Facebook group 

on the Lubben Social Network Scale. Similar to the MOS, Social Support Survey, the Lubben 

Social Network Scale also measures one’s level of perceived social support, specifically within 

one’s friendship network. As evidenced in Table 15, engagement in the online Facebook group 

allowed participants to create and maintain new friendships with peers as well as undergraduate 

students.  

There were no differential benefits for the Facebook group on the other social outcomes of 

loneliness, social integration, and depression. These measures may not have related specifically 

to the intervention. For example, the Social Network Index, a measure of social integration, 

includes questions about integration within one’s family and community (i.e., assesses for 

frequency of contact with children, parents, in-laws, relatives, neighbors as well as frequency of 

attendance in religious groups, classes, employment positions, or volunteer positions); variables 

that would not be expected to be affected by this intervention. Additionally, the Social Activities 

section of the Activity Questionnaire mainly focuses on social engagement outside of the home 

and therefore may not have captured change that could have resulted from social engagement 

within the home such as time on the computer socializing. For instance, the Social Activities 

section of the Activity Questionnaire assesses for one’s involvement with phone calls, 

religious/community activities, hosting social events, eating at restaurants, group events, sending 

or receiving mail or email, volunteer or paid work, political groups, social organizations and 

charitable organizations. Furthermore, these questionnaires rely largely on the quantity of social 
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interaction rather than the perceived quality of social interaction as assessed by the Lubben and 

the MOS, Social Support Questionnaire.  

The Geriatric Depression and UCLA Loneliness scales also did not show improvements; 

however, they indicated low levels of depression and loneliness in this study population at 

baseline leaving little room for significant change over time. The Social Provisions Scale, a 

measure of social integration with others, also did not significantly improve over time as a 

function of the intervention in either the Facebook or Social condition. This is somewhat 

surprising given the scale’s focus on one’s perception of relationships with others. It is possible 

that the friendships created in both the online Facebook group and the weekly social meetings 

were not substantial enough to elicit changes on self-report measures of social integration. 

Perhaps if participants had engaged with others with whom they had already established 

meaningful bonds, there would have been an improvement in the domain of social integration.   

It is possible that using different self-report social measures may have captured 

improvement. For instance, Bell et al. (2013) was unable to find a significant relationship 

between Facebook use and loneliness scores but found that Facebook use was related to social 

satisfaction. Therefore, perhaps assessing for general social satisfaction may have been useful. 

Alternatively, it is possible that lack of improvement on social integration measures reflects 

an inability of Facebook to provide true social engagement. Research has shown that in-person 

connections and online connections are separate constructs in younger adults (Grieve et al., 

2013) and Myhre et al. (2016) did not find any improvements in participants social measures 

after they engaged on Facebook for 7 weeks. Research also shows that individuals may even feel 

a sense of disconnection as a result of Facebook use (Sheldon et al., 2011).  

Research Assistant Outcome Data  
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Research assistants demonstrated significantly improved attitudes towards older adults 

after working individually with the older adult participants in the study. The research assistants 

who worked in both the Social and Facebook conditions demonstrated the largest improvement 

in attitude change followed by those who worked in the social group only. Furthermore, the 

students who worked in both conditions demonstrated significantly more improvement than the 

research assistants who worked with the Facebook condition participants only. The research 

assistants who worked in both conditions spent the greatest amount of time with the older adult 

participants while the students who worked in the Facebook group spent the least amount of 

time. Results therefore suggest that greater exposure to older adults leads to greater attitude 

change. This is consistent with literature documenting improved attitudes towards older adults 

from increased intergenerational interactions (Allan & Johnson, 2009; Caspi, 1984; Goncalves, 

2009; Hawkins, 1996; Henderson et al., 2008; Kimuna et al., 2005). Furthermore, the research 

assistants who participated in the social group, either alone or in combination with the Facebook 

group, demonstrated greater attitude change. This possibly suggests that developing in-person 

relationships over a 7 week period led to deeper, and higher quality interactions resulting in 

greater attitude change. This is consistent with research showing the importance of quality 

intergenerational interactions for affecting change (D. Anderson & Wiscott, 2003; Cummings et 

al., 2003; Grieve et al., 2013; Knox et al., 1986; Schwartz & Simmons, 2001). This mechanism 

of quality interaction for attitude change is further supported by research assistants’ comments 

highlighting the importance of creating intergenerational bonds in order to disconfirm previously 

held negative stereotypes (see Table 14).  

Limitations 
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There are several limitations to the current study including small sample size, quasi-

randomization, rolling enrollment, prevention of family/friend interaction in the Facebook group 

and variable compliance rates with posting and commenting daily.  

First, there was a small sample size (n=36) limiting the statistical power to observe change 

due to the intervention over time. It is possible that with a larger sample size, significant changes 

may have been observed in additional social and cognitive outcome measures. Locating, 

recruiting and retaining socially isolated older adults who met inclusion criteria to participate in 

the 7-week intervention study proved to be a challenge (see Figure 1).  

Secondly, because of varying schedules of the participants and undergraduate research 

assistants, this study was quasi-randomized and therefore not a true randomized control trial. 

Because two research assistants were needed to individually train each older adult participant on 

Facebook, and some participants required an additional fourth training session, enrollment in the 

Facebook group was completed on a rolling basis. Therefore, once a participant completed pre-

testing and demonstrated competency with Facebook after training, they entered the online 

group. This meant that there was not a pre-determined number of participants in the group at one 

time. However, efforts were made to schedule the Facebook participants at similar intervals to 

ensure that they would have several other participants to interact with in the online Facebook 

group during their 7-week intervention period. Additionally, the two research assistants who 

trained them on Facebook, as well as the other research assistants in the Facebook condition, 

were present in the online group at all times.  

Third, participants were restricted from interacting with family and friends on Facebook 

during their 7 week intervention period and instead were encouraged to interact solely with the 

other participants and research assistants. As mentioned in Myhre et al.’s study, this design may 
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lack some ecological validity as most people in real-world contexts utilize Facebook in order to 

connect with real-life friends and family.  

Finally, despite efforts to encourage more active participation, there remained a large 

variance in compliance rates with posting and commenting daily in the Facebook group as well 

as with filling out the provided Facebook-use timesheets. This led to additional power issues in 

what was already a small sample (n=12).  

Future Directions 
 
Facebook Intervention   
 

There are several potential avenues for future studies. For instance, it may be beneficial to 

incorporate a self-report measure assessing for confidence level (i.e., the ATCQ computer 

interest subscale) with respect to technology prior to the intervention. Research shows that low 

self-efficacy in one’s computer skills can be a significant barrier to technology adoption. 

Therefore, providing a measure to assess attitudes prior to the intervention may indicate relevant 

fears or concerns that can be directly addressed prior to training in order to empower participants 

and improve intention to use.  

One significant barrier that may arise in future interventions is general trust in 

Facebook.com, especially in today’s political climate. The literature demonstrates that trust in 

social networking websites, specifically trust in the safety of this technology, is a significant 

predictor of intention to adopt and maintain use in older adult populations. Given Mark 

Zuckerberg’s recent documented abuse of Facebook users’ personal data, this may prove to be a 

special challenge.  

It is also recommended that trainers dedicate time to dispel any concerns related to computer 

data privacy and/or researchers’ intentions prior to the online intervention period. A specific 
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challenge arose in the current study during the recruitment phase when potential participants’ 

voiced fear and distrust in participating in research projects. This was observed most prominently 

in the home-bound individuals who had very little social interaction with others, especially with 

community researchers. Therefore, providing necessary time to address this population’s 

concerns prior to the intervention period is highly warranted.  

Another challenge proved to be poor compliance with completion of timesheets. Therefore, 

using screen monitor software as Junco (2013) did might provide more accurate estimations of 

engagement. 

A final challenge proved to be recruitment of participants that met inclusion criteria. 

Community partnerships were instrumental in identifying and recruiting participants for the 

study. However, some community programs mandate specialized training and certification prior 

to working with their members. Hence, it is suggested that researchers attempt to develop 

community partnerships (i.e., meals on wheels) as soon as possible to allocate time for students 

to become trained and certified well in advance of starting their research engagement in the 

community.  

The literature also suggests that technology training programs are successful if the 

technology is made personally relevant, accommodates interests and is useful to participants. 

Therefore, it may be meaningful to allow participation of participants’ friends and family in the 

online Facebook group. This design would likely require additional confidentiality 

considerations as well as restrictions on location of communication (i.e., only allowed to interact 

with each other in the Facebook group as opposed to writing on each other’s individual, private 

Facebook walls).  

Social Intervention  
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One suggestion for future studies is providing an assessment of intergenerational attitude 

change to both undergraduate and older adult participants. Perhaps having senior participants 

complete a pre and post measure of attitudes toward younger adults may reveal additional utility 

of intergenerational programs.  

Another suggestion would be to select or develop a more specific self-report measure based 

on common themes that arose from engagement in the Social group (see Table 14) in order to 

better assess relevant social changes.  

Lastly, it could be meaningful to pair students up with older adult participants based on 

shared interests. The current study matched undergraduate research assistants with community 

seniors according to overlapping availability in schedules; however, it is worth considering the 

impact that matching interests may have on social outcomes.  
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Table 14. Common themes identified from research assistants’ self-reported experiences with 
older participants 

Theme Direct Quote 
Developing an 

intergenerational 
connection 

“The elders all were very appreciative and seemed to really enjoy contact 
with the students and I can say I formed a relationship with my social 
condition participant”.  
 
“This was such an enjoyable study. I loved getting to know the older 
adult I worked with”. 

“All of the participants tried extremely hard when myself, and the other 
RAs, came to visit. For instance, one of my participants made me a 
birthday cake, she would always prepare cookies and coffee, and would 
write down things she wanted to discuss with us! In addition, one 
participant went out and bought a board game for our weekly meetings. 
Another participant would always have snacks out, would prepare 
questions, and I told him that I studied abroad in Dublin, and he bought 
me a book called the Dubliner and really wanted me to read and discuss 
this book with him”.  
 
“One of my participants ask me to email him about how my summer 
goes (I told him I would be living in Boston) and I plan on doing so!”  
 
“I really enjoyed this experience. It was a pleasure getting to know my 
participant, X.X”.  

Sharing and 
learning about life 

experiences 
 

“All participants I worked with in this study have helped me realize that 
traveling is a great investment. They have encouraged me to do so while 
I'm young and that is definitely what I plan on doing even more now”.  
“I also learned a lot from hearing and reading their stories”. 
 
“I learned a lot from their life experience that I could use for future 
experiences” 
 
“I enjoyed leaning more about the participants’ lives and hearing about 
their experiences”.  
 

Challenging 
stereotypes about 

aging 
 

“I think the coolest thing was training an older adult to use Facebook and 
pessimistically thinking that they weren't going to be able to post every 
day on Facebook because they didn't really seem to get the concepts 
despite repetitive explaining it to them. Then you would see them post on 
Facebook multiple times a week/every day and they really seemed to 
know what they were doing and writing and it was really cool to see that 
they really did pick the concepts up, and they were improving 
dramatically”. 
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“This study helped me see how much older people can be lonely and in 
need of other people to simply talk to them and listen. They might be 
older but still need the social interaction like others”.  
“I really enjoyed this study and it gave me a new perspective on aging 
and older adults”.  

“I also noticed that all the participants in both the Facebook and social 
aspects were different”.  

“The biggest surprise that this study presented to me was the easiness of 
talking to a senior. In my personal experience, I was surprised at how 
receptive my participant was to talking about a broad range of topics, and 
the conversations never got repetitive or stale”.  

“I was surprised how quickly some of them learned to type long stories 
on a computer. When I first met my participants, they could not even 
type fast on a computer or know how to navigate on a computer”.  

“All the elders I have met in this study are very kind and thoughtful 
individuals that showed great wisdom”. 

Finding 
commonalities 

“It seems, despite our age difference, we actually shared a lot of interests 
and the same perspectives about many things”. 

Increasing 
comfortability of 

working with older 
adults 

“Before, I was a little skeptical about working with older adults...I did 
not always feel super comfortable, slightly feared what they thought of 
me, and always wondered if I was doing everything I could to help them 
properly. After this study, I was able to teach elders how to use a 
computer and Facebook and felt well respected. I was happy to see that 
elders were able to learn something new on a computer, and I benefitted 
by being more comfortable and social with another age group”.  

“It also opened me up to be more social to new environments, meeting 
new people (particularly of an older age group), and to be less afraid of 
what an elder may have thought of me”.  

“I definitely feel more comfortable just chatting with people after this 
experience”.  

“Working with older adults made me more patient and sympathetic in 
certain situations”.  

“All of the participants were eager enough to talk, I didn't ever need to 
use the provided sheet…For the most part, I felt the conversations were 
very fluid”.  
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“I was able to feel comfortable casually conversing with another elder 
about almost anything”.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



85 

Table 15. Common themes identified within the online Facebook group 

Theme Example 

Emotional 
Support 
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Informational 
Support 
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Instrumental 
Support  
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Creating 
Connections 
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Shared Interests 

Political 
Discussions 



94 
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Plans to 
Continue Using 

Facebook 
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