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Surprisingly little research has investigated the motivating power of expressing 

gratitude. In a 4-week intervention, 9th and 10th grade students from four different high 

schools (N = 1,017) were prompted to write weekly letters to express gratitude either for 

a kind act, help with their academics, or help them with their health. Control participants 

listed their daily activities each week. All students then worked on improving themselves 

in kindness, academics, health, or organization skills. Immediately after expressing 

gratitude, participants felt more motivated than controls, more capable of improving 

themselves, and expressed greater intentions to muster effort towards self-improvement. 

Importantly, students who expressed gratitude for 4 weeks reported relatively greater life 

satisfaction and motivation to improve themselves over the course of the study, with 

these effects mediated by increases in connectedness, elevation, and indebtedness, and by 

reductions in negative affect. Students who expressed gratitude also reported relatively 

healthier diets over time and this effect was mediated by reductions in negative affect. 

Furthermore, males and those low in trait gratitude benefitted from gratitude the most. 
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However, no group differences emerged in academic performance over time. This study 

provides evidence that gratitude is activating and energizing. Implications are discussed 

for how gratitude may be the key to keeping students motivated, healthier, and more 

satisfied with their lives over the course of a semester, and perhaps even their entire 

academic careers. 
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The Impact of Expressing Gratitude and Self-Improvement Behavior on Adolescents 

 The importance of gratitude has been widely recognized for centuries. Gratitude 

emerges as a core theme in most major religions, including Buddhism, Hinduism, Islam, 

Judaism, and Christianity. Further indicating its pervasiveness in society, parents teach 

their children how and when to express gratitude from a very young age, and multiple 

nations have national holidays devoted to the expression of gratitude. As such, people 

feel obligated to express gratitude in response to benefits received (Emmons & 

McCullough, 2004; McCullough, Kilpatrick, Emmons & Larson, 2001), and ingratitude 

is heavily frowned upon. Gratitude has also become increasingly popular in social media, 

where users share photos and stories with the hashtag “gratitude,” “grateful,” or “blessed” 

and take part in gratitude activities (e.g., 100 days of gratitude challenge on Facebook), 

suggesting that gratitude continues to be highly valued and sought after in society. 

Definition 

 Gratitude is typically defined as a state that requires one to acknowledge that one 

has acquired a positive outcome from an external source (Emmons, McCullough, & 

Tsang, 2003; Tsang, 2006). This definition suggests that gratitude requires the 

recognition that one’s advantages and opportunities may be due to the actions of another 

person. Gratitude is most often directed towards another individual (Emmons & Mishra, 

2011) or abstract, non-person entity (Emmons & McCullough, 2003). Researchers 

distinguish between benefit-triggered gratitude, which is felt in response to a specific 

action by another person (e.g., “I am grateful that my parents paid for my piano lessons”), 

and general gratitude, a broader appreciation for the good things in one’s life (e.g., “I am 
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grateful for my friends”; Lambert, Graham, & Fincham, 2009). In this paper, I focus on 

benefit-triggered gratitude.  

Well-Being Benefits of Gratitude 

 Gratitude, like other positive emotions, has been theorized to broaden people’s 

cognition and behavior, as well as allow them to build personal, psychological, 

intellectual, and social resources (Fredrickson, 2004). Trait gratitude is associated with 

experiencing more daily positive emotions and fewer negative emotions (Kashdan, 

Uswatte, & Julian, 2006), less materialism (Froh, Emmons, Card, Bono, & Wilson, 2011; 

Lambert, Fincham, Stillman, & Dean 2009), and greater overall well-being (McCullough, 

Emmons, & Tsang, 2002). Gratitude leads to a number of positive emotional and social 

outcomes, such as increased feelings of connectedness and greater perceived social 

support (Wood, Maltby, Gillett, Linley, & Joseph, 2008), as well as less stress (Wood et 

al., 2008), and fewer depressive symptoms (Lambert, Graham, Fincham, & Stillman, 

2012). Furthermore, longitudinal experimental studies have provided evidence that 

gratitude promotes greater well-being over time (Boehm, Lyubomirsky, & Sheldon, 

2011; Lyubomirsky, Dickerhoof, Boehm, & Sheldon, 2011). In this paper, I argue that 

expressing gratitude may also motivate students to be better—to obtain better grades, to 

become healthier, and to feel more satisfied with their lives.   

Gratitude Leads to Self-Improvement and Positive Change 

Little research has directly investigated the capacity of gratitude to motivate 

individuals, but theory and research suggests that gratitude may encourage individuals to 

put forth more effort towards self-improvement and positive change. Importantly, 
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gratitude has been rated as motivating and energizing (Emmons & Mishra, 2011; Mayer, 

Salovey, Gomberg-Kaufman, & Blainey, 1991; Reisenzein, 1994). Researchers have 

found evidence that gratitude compels individuals to perform kind acts not only towards 

their benefactors, but also towards people uninvolved in the initial interaction (Bartlett & 

DeSteno, 2006; Tsang 2006). Gratitude may therefore lead to both prosocial and 

reciprocal action, thus signaling its motivational function.  

Several researchers have theorized that gratitude should bolster resources for 

coping with challenge (Emmons, 2007), as well as beneficial behaviors towards oneself 

(McCullough et al., 2001)—both important for self-improvement endeavors. 

Furthermore, preliminary evidence has indicated that gratitude prompts people to strive 

and make progress towards their goals (Emmons & Mishra, 2011) and has been linked 

with success in multiple domains. For example, in one experimental study, counting 

one’s blessings (one type of gratitude exercise) increased two important health 

behaviors—namely, exercise performance, as well as sleep duration and quality 

(Emmons & McCullough, 2003; Jackowska, Brown, Ronaldson, & Steptoe, 2015). 

Gratitude may lead people to believe that they deserve positive outcomes for themselves 

and that they are capable of obtaining those outcomes (Lambert et al., 2009). However, to 

my knowledge, no one has explicitly investigated the mechanisms underlying this effect 

or tested whether the motivating influence of gratitude can also be directed to self-

improvement efforts, especially among adolescents. 

Gratitude in Youth. Previous research suggests that gratitude interventions may 

be particularly beneficial for adolescents (Lambert & Veldorale-Brogan, 2013). Gratitude 
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is associated with increased academic interest, better academic performance, and more 

engagement in extra-curricular activities (Ma, Kibler, & Sly, 2013). Gratitude also 

predicts higher grade point average (GPA), social integration, upstream generativity (a 

desire to contribute to the well-being of society), absorption, and school satisfaction in 

teens (Froh, Bono, & Emmons, 2010; Froh, Emmons, Card, Bono, & Wilson, 2011; Froh, 

Sefick, & Emmons, 2008). Finally, brief grateful thinking exercises led to increases in 

positive affect—lasting up to 5 months— for children as young as eight (Froh et al., 

2014). These studies suggest that gratitude may have lasting impacts on students and 

leads to greater academic improvement. 

Gratitude is also linked with reduced risky health behaviors in youth, such as 

decreased substance use and risky sexual behaviors, potentially because it counteracts the 

effects of materialism and extrinsic values (Froh et al., 2011; Ma et al., 2013). 

Furthermore, given that gratitude reduces economic impatience in adults, it may similarly 

support delayed gratification in favor of higher rewards in other domains, such as 

prosociality, health, and academics (DeSteno, Li, Dickens, & Lerner, 2014). Accordingly, 

gratitude interventions in youth may facilitate engagement in self-improvement behaviors 

geared toward long-term self-improvement goals as opposed to behaviors with more 

immediate rewards. Together, these findings suggest that gratitude interventions may 

offer substantial benefits for youth and adolescent populations by facilitating self-

improvement across multiple domains.  
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How Does Gratitude Motivate Self-Improvement and Lead to Long-Term Benefits? 

 I posit five paths by which gratitude can motivate self-improvement and positive 

change and lead to long-term benefits. As shown in my conceptual model (see Figure 1), 

expressing gratitude may lead to increases in connectedness, elevation, humility, and 

indebtedness, as well as declines in general negative emotions (e.g., worry), thus leading 

to greater motivation to improve oneself, higher GPA, healthier diets, and greater life 

satisfaction.  

 Connectedness. Gratitude leads people to feel closer and more connected to 

others (Wood et al., 2008), potentially playing a key role in motivating, strengthening, 

and sustaining self-improvement efforts. Past research has found that gratitude increases 

connectedness, which in turn promotes increases in well-being over time (Boehm et al., 

2011). Gratitude prompts people to engage in behaviors that help strengthen existing 

relationships or help form new ones. According to the find-remind-and-bind theory, 

gratitude leads people to search for new friendships or recognize existing relationships 

with others and prompts them to engage in behaviors that bring them closer together 

(Algoe, 2012). Gratitude allows one to strengthen social bonds and friendships 

(Fredrickson, 2004) by promoting relationship formation and satisfaction (Algoe, Gable, 

& Maisel, 2010; Algoe, Haidt, & Gable, 2008), and encouraging people to engage in 

better relationship maintenance behaviors, such as spending more quality time together 

(Bartlett, Condon, Cruz, Baumann, & DeSteno, 2012), voicing relationship concerns 

(Lambert, Fincham, & Graham, 2011), and managing interpersonal conflict 

constructively (Baron, 1984). As such, gratitude predicts more committed, longer lasting 
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relationships (Gordon, Impett, Kogan, Oveis, & Keltner, 2012). Gratitude has also been 

linked to behavioral indicators of connectedness, such as prosocial behavior (e.g., 

McCullough et al., 2001) and cooperation (DeSteno, Bartlett, Baumann, Williams, & 

Dickens, 2010). These studies provide evidence that gratitude may allow individuals to 

build and strengthen social bonds and friendships (Algoe et al., 2008; Fredrickson, 2004). 

 The feelings of connectedness engendered by gratitude may reinforce individuals’ 

desires to be a better person and improve themselves in various domains by providing 

social support. Social support is linked with success in a number of self-improvement 

endeavors, including exercise (Duncan, Duncan, Strycker, 2005; Greaves et al., 2011), 

weight loss (Kiernan et al., 2012; Napolitano, Hayes, Bennett, Ives, & Foster, 2013; 

Turner-McGrievy, & Tate, 2013; Wing & Jeffrey, 1999), maintenance of New Year’s 

resolutions (Norcross & Vangarelli, 1989), and being a kinder person (Nelson et al., 

2015). Connectedness may motivate self-improvement by increasing one’s commitment 

to prove oneself worthy of the relationship with one’s benefactor, and by feeling 

encouraged and supported by a role model. Research from my laboratory found that 

expressing gratitude led participants to feel more connected than writing about a time in 

which they experienced task-completion relief or near-miss relief (positive control 

conditions; Layous, Sweeny, Armenta, Na, S., Choi, I., & Lyubomirsky, 2017) or 

completing a neutral control condition (Armenta, Layous, Nelson, Chancellor, & 

Lyubomirsky, 2015). In this study, I explore whether these increases in connectedness 

will motivate students and lead them to engage in behaviors that lead to greater 

motivation and life satisfaction, and better grades. 
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 Elevation. Elevation is associated with feeling moved, uplifted, and inspired to 

emulate the good deeds of others, as well as a desire to help others and be a better person 

(Algoe & Haidt, 2009). Importantly, elevation is distinct from gratitude (Siegel, 

Thomson, & Navarro, 2014). Witnessing good deeds that promote the welfare of others 

(i.e., moral acts) has been found to elicit elevation (Haidt, 2003; Thomson & Siegel, 

2013). Researchers have posited that gratitude may act as a moral barometer, thus making 

people more aware of the moral acts around them, as well as those done on their behalf 

(McCullough et al., 2001). Gratitude experiences often involve such moral acts. 

Therefore, expressing gratitude may lead to increases in elevation, which will in turn lead 

to increases in motivation towards self-improvement. Indeed, researchers have found that 

feeling elevated compels individuals to engage in positive behaviors, such as prosocial 

behavior (Landis et al., 2009), even compared to other positive emotions (Schnall, Roper, 

& Fessler, 2010; Vianello, Galliani, & Haidt, 2010). Furthermore, studies from my 

laboratory found that expressing gratitude led to increases in elevation relative to both 

positive emotion control conditions (i.e., two types of relief), as well as a neutral control 

condition (Armenta et al., 2015). In one longitudinal study, expressing gratitude predicted 

greater effort towards being a better person via increases in elevation (Layous, Nelson, 

Kurtz, & Lyubomirsky, 2017). As such, I seek to investigate whether these increases in 

elevation will lead to greater motivation towards self-improvement in academics, health, 

and prosociality, as well as better grades, improved diet, and greater life satisfaction.  

 Humility. Humility is both a trait and a malleable state that includes a secure self-

view, an accurate assessment of one’s own strengths and weaknesses, as well as openness 
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to critical feedback and room for self-improvement (Chancellor & Lyubomirsky, 2013). 

Gratitude invokes themes of humility because one cannot simultaneously be grateful for 

someone else’s efforts and attribute successes completely to oneself. Indeed, gratitude 

has been found to have medium to large correlations with humility (Exline & Hill, 2012). 

Thinking about the benefits bestowed by others may humble people and compel them to 

engage in positive behaviors to prove to themselves and others that they deserve these 

positive outcomes. Indeed, humility is associated with generous behavior (Exline & Hill, 

2012). Research from our laboratory has successfully induced (and measured) state 

humility by prompting people to write letters of gratitude (Kruse, Chancellor, Ruberton, 

& Lyubomirsky, 2014). In this study, participants who expressed gratitude showed 

greater subsequent humility (as judged by coders) in their responses to a hypothetical 

anger prompt.  Accordingly, I test the novel hypothesis that these increases in humility 

will prompt teens to engage in positive behaviors to pay back their benefactor’s efforts, 

both by helping others and by bettering themselves (e.g., by taking advantage of 

opportunities, such as clubs or tutoring services), in part to prove to themselves and 

others that their benefactors’ efforts were well placed. 

 Indebtedness. Gratitude forces one to recognize that a person has gone out of 

their way to give help that was not necessarily earned or deserved (i.e., unconditional 

merit; Emmons, 2004). Acknowledging the unwarranted benefits bestowed by others may 

lead an individual to feel obligated to repay one’s benefactor for help received. Although 

indebtedness is not a pleasant emotion, it may be particularly motivating (see Lickel, 

Kushlev, Savalei, Matta, & Schmader, 2014). Two studies from our laboratory found that 
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expressing gratitude led people to feel indebted and, in turn, to desire to be a better 

person and help others (Layous et al., 2017; see also Watkins, Scheer, Ovnicek, & Kolts, 

2006). This finding suggests that indebtedness may spur an individual to engage in 

positive behaviors. Although indebtedness does not appear to make people feel happy 

(see Layous, Lee, Choi, & Lyubomirsky, 2013), it may mediate the link between 

gratitude and self-improvement motivation. Individuals may be motivated to repay their 

benefactor for a kindness received in order to reduce the negative emotions elicited by 

gratitude (Greenberg & Shapiro, 1971). To this end, in this study, I explore whether these 

increases in specific negative emotions—particularly indebtedness—motivate individuals 

to engage in positive behaviors as one way to lessen these negative feelings. 

Reduction in general negative affect. Positive emotions such as gratitude have 

been theorized to broaden an individual’s cognition and behavior and allow one to build 

personal, psychological, and physical resources, whereas negative emotions narrow one’s 

focus to facilitate survival-oriented behavior (e.g., escape from danger). The broadened 

thinking associated with gratitude appears to counteract the cognitive narrowing 

associated with negative emotions (Fredrickson & Branigan, 2005; Falkenstern, Schiffrin, 

Nelson, Ford, & Keyser, 2009). Further, the resources garnered by gratitude may allow 

an individual to cope better with negative situations and challenges (Wood, Froh, & 

Geraghty, 2010). Although research suggests that negative emotions can motivate 

positive behaviors under some circumstances (Carlson & Miller, 1987), gratitude may 

offset the specific situationally-induced negative emotions such as anxiety, frustration, 

and doubt that serve as obstacles to self-improvement endeavors. Gratitude has been 
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theorized to reduce one’s focus on losses (Fredrickson, 2004) and promotes positive 

reframing of situations (Lambert, Graham, Fincham, & Stillman, 2009), perhaps allowing 

individuals to view setbacks in their self-improvement efforts as learning experiences 

rather than failures. Gratitude may also be an especially strong antidote to the 

physiological effects of negative emotions (Fredrickson, Mancuso, Branigan, & Tugade, 

2000). Research shows that gratitude and appreciation may cause increases in 

parasympathetic myocardial control (McCraty & Childre, 2004) and decreases in systolic 

blood pressure (Shipon, 2007). I explore whether these reductions in general negative 

affect will motivate individuals to engage in self-improvement behaviors and lead to 

greater improvements in well-being.  

Pilot Studies 

Numerous studies have demonstrated the downstream benefits for well-being of 

positive activities like writing gratitude letters (see Lyubomirsky & Layous, 2013, for a 

review). However, new research supports the idea that gratitude is not just a passive 

“feel-good” emotion, but rather one that has the power to motivate an individual to 

action. We recently obtained experimental evidence in undergraduates and working 

adults to support the effect of practicing gratitude (relative to neutral and positive control 

conditions) on connectedness, elevation, humility, indebtedness, guilt, and discomfort, as 

well as support for the link to self-improvement motivation.  

First, in a set of three experimental studies, we found evidence that expressing 

gratitude elicits our hypothesized mediators as depicted in Figure 1 (Layous et al., 2017). 

Emodiversity and cluster analyses provided evidence that expressing gratitude leads to 
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the simultaneous experience of both positive and negative emotions. In the first two 

studies, two different manipulations of gratitude (recalling a past gratitude experience and 

writing a gratitude letter) induced greater feelings of connectedness to others, elevation, 

and indebtedness compared to writing about a time in which one experienced task-

completion relief or near-miss relief (positive control conditions). Furthermore, in a third 

study, undergraduates who recalled a time in which they felt grateful (i.e., wrote about a 

gratitude experience) reported feeling more moved, uplifted, and indebted than those 

prompted to recall a time in which they were kind (positive control condition) or listed 

their daily activities (control). These findings suggest that the emotions elicited by 

gratitude may motivate individuals to try to improve themselves in order to reduce these 

negative feelings.  

Consistent with this notion, we found evidence that expressing gratitude leads 

participants to put forth more effort towards self-improvement. In a 3-week intervention, 

writing either a general gratitude letter or a gratitude letter for a specific kind act 

predicted greater effort toward becoming a kinder person than writing about neutral 

topics (Layous et al., 2017). My laboratory then explored the link between gratitude and 

self-improvement by prompting undergraduates to write weekly gratitude letters for 6 

weeks and instructing them to commit acts of kindness. Participants who expressed 

gratitude reported relatively greater effort towards becoming a kinder person throughout 

the study via increased elevation, suggesting that elevation may be particularly 

motivating (Layous et al., 2017). 
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 Finally, in a 4-week intervention, corporate employees were prompted to write 

gratitude letters either to someone who did a kind act for them, who helped them with 

their health, or who helped them with their work. Immediately after expressing gratitude, 

participants reported experiencing higher elevation, humility, indebtedness, guilt, and 

marginally more discomfort and embarrassment relative to a neutral control group 

(Armenta et al., 2015). Participants in the three gratitude conditions were then instructed 

to try to improve themselves in kindness, health, or work, respectively, while participants 

in the control condition were instructed to focus on general self-improvement. Employees 

who expressed gratitude reported greater job performance, connectedness, autonomy, and 

empowerment at the end of the study via increased average elevation throughout the 

study (Armenta, Layous, Nelson, Chancellor, & Lyubomirsky, 2016). Expressing 

gratitude therefore appears to prompt individuals to feel elevated and inspired to be a 

better person, which then leads them to do better at work and to feel close and connected 

to others, free to make their own choices, and empowered at work. 

Present Study and Hypotheses 

 In a 5-week study with high school students, including a follow-up approximately 

3 months later, I explored the immediate emotional experience of expressing gratitude 

and investigated whether writing weekly letters of gratitude can lead to greater 

motivation, academic performance, and well-being over the course of a semester. The 

mediators and moderators underlying these longer-term relationships were tested as well. 

All students in this study were actively engaging in self-improvement activities. As such, 

the findings were expected to shed light on the impact of expressing gratitude in the 
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context of self-improvement. Notably, I investigated the effect of expressing gratitude on 

improving oneself in three different domains, to explore whether the findings would 

generalize to different types of self-improvement.  

First, I anticipated that expressing gratitude would be a mixed emotional 

experience for adolescents, therefore replicating previous research with adults (Armenta 

et al., 2017; Layous et al., 2017). I expected high school students who wrote a gratitude 

letter for the first time (T1) to immediately report greater levels of connectedness, 

elevation, humility, indebtedness, general positive affect, and specific negative emotions, 

such as guilt and embarrassment, than those who listed their daily activities (i.e., 

controls). In addition, I anticipated students in the gratitude conditions to experience 

relatively greater reductions in overall negative affect. I also expected students to feel 

more motivated and more capable of improving themselves, and to express greater 

intentions to put forth effort towards self-improvement, immediately after expressing 

gratitude than immediately after listing their daily activities.  

Hypothesis 1a. Immediately after writing a letter of gratitude, participants will 

report relatively greater positive affect, as well as more guilt, shame, discomfort, and 

embarrassment.  

Hypothesis 1b. Immediately after expressing gratitude, participants will report 

relatively greater gratitude, elevation, connectedness, humility, and indebtedness, as well 

as greater reductions in general negative affect, including worry and frustration.  
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Hypothesis 1c. Immediately after expressing gratitude, students will report 

relatively greater improvement motivation, intrinsic motivation, identified motivation, 

and intended effort.  

Second, I expected students who expressed gratitude to report relatively higher 

grades and improved diet, as well as greater improvement motivation and life 

satisfaction, over the course of the study.  

 Hypothesis 2. Participants who express gratitude will report greater improvement 

motivation, life satisfaction, healthier diets, and better grades throughout the study. 

Third, I expected trait gratitude to moderate the effect of gratitude on 

improvement motivation, GPA, eating behavior, and life satisfaction. I believed that 

students low in trait gratitude would have the most to gain from expressing gratitude and 

would therefore show the largest improvements over time. Furthermore, I explored the 

potential moderating effect of gender. Previous research on gender as a moderator for the 

relationship between gratitude and well-being has been mixed. On one hand, women tend 

to be more grateful than men and find expressing gratitude to be less uncertain and more 

exciting (Kashdan, Mishra, Breen, & Froh, 2009). However, in one study with 

adolescents, boys derived the most benefits from expressing gratitude (Froh, Yurkewicz, 

& Kashdan, 2008). 

Hypothesis 3. The effect of expressing gratitude on improvement motivation, life 

satisfaction, diet, and GPA will be moderated by trait gratitude and gender.  

Finally, I hypothesized that increases in connectedness, elevation, humility, and 

indebtedness, as well as declines in negative affect, would mediate the links between 
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gratitude and motivation, GPA, eating behavior, and life satisfaction (see conceptual 

model in Figure 1).  

Hypothesis 4. Increases in connectedness, elevation, humility, and indebtedness, 

as well as reductions in negative affect, will mediate the relationship between expressing 

gratitude and improvement motivation, life satisfaction, diet, and grades, at the posttest 

and follow-up.  

Method 

Participants 

 One thousand and seventeen 9th and 10th graders (51% female) from four different 

high schools across the United States (St. Genevieve High School, Harvard-Westlake 

School, Urban Assembly School for Emergency Management, and Mira Costa High 

School) participated in this study. St. Genevieve High School, Harvard-Westlake School, 

and Mira Costa High School are located in California and Urban Assembly School for 

Emergency Management is in New York. The first two schools are independent and the 

remaining two are public. Students in these schools come from a range of low to high 

income families. Students received $3 as an incentive for their participation. Participants 

were mostly White (40.9%), Hispanic (18.4%), and Asian (14.6%), with less than 1% 

describing themselves as Black, Hawaiian, or Native American. Approximately 15% of 

students identified as “more than one” or “other” ethnicity.  

Design and Procedure 

 Each school sent students home with a consent form explaining the study in some 

detail and asking parents to provide consent for their child’s participation in the study, as 
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well as access to their child’s state test scores, grades, fitness scores, and attendance 

records (see Appendix A). Teachers introduced the study to students, accompanied them 

to a computer lab (if needed), and instructed them to log-in to the study each week. Some 

schools provided tablets or computers for students to use to complete the study in class. 

Teachers were asked to answer several questions about each participating student at T1, 

T5 (posttest), and again at a follow-up 3 months later. 

 Upon logging in to the study at T1, students were asked to provide assent for their 

participation in the study (see Appendix B), and email reminders with the link to the 

study were sent each week. Students were randomly assigned to write a letter of gratitude 

each week for 4 weeks either to someone who helped them with their health, to someone 

who helped them with their academics, or to someone who did something kind for them. 

Furthermore, I aimed to strengthen the gratitude activity by additionally prompting 

students to alternate each week between reading testimonials from a hypothetical same-

aged peer or writing about their benefactor’s intentions and costs and the benefits they 

received or about how expressing gratitude made them feel connected, indebted, elevated, 

or humbled (see Figure 2). These additional writing activities were expected to bolster 

reinforce the gratitude exercise by allowing students to reflect more about the people who 

have helped them (see Froh et al., 2014, for theory and evidence supporting this 

approach). Students were then instructed to spend 30 minutes each week trying to 

improve themselves either in academics, health, or kindness, respectively. Those in the 

control condition were prompted to list what they did the previous week and to focus on 

becoming more organized each week.  
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Time 1. After providing their assent for participation, students answered questions 

about their demographics and then completed measures of life satisfaction, trait gratitude, 

motivation, and emotions, including the hypothesized mediators. 

 After completing these measures, students read a testimonial from a hypothetical 

same-aged peer about how expressing gratitude made them feel connected and indebted 

and then spent 5 minutes working on their assigned writing activity. After writing a 

gratitude letter, students in the gratitude conditions wrote about the benefits they received 

and their benefactor’s intentions and costs. Students in the control condition read a 

testimonial about the importance of organization and wrote about the benefits and 

obstacles of becoming more organized. All students then completed a measure of state 

gratitude, followed by measures of the proposed mediating variables (connectedness, 

elevation, humility, and indebtedness). They then received instructions to spend 30 

minutes during the week trying to improve themselves either in academics, health, 

kindness, or organization (control). 

Time 2 through Time 6. At the second, third, and fourth time points, participants 

described what they did to improve themselves over the past week, indicated how much 

they felt they have improved, and rated the amount of effort they put into improving 

themselves. Participants continued to write gratitude letters or list their daily activities 

between T2 and T4. Those in the gratitude conditions also wrote about how expressing 

gratitude made them feel connected and indebted (T2) and humbled and elevated (T4) and 

wrote about the costs and benefits of their benefactor’s help at T3. Participants in the 

control condition listed their daily activities each week and wrote about how this activity 
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made them more organized (T2 and T4). Those in the control condition described the 

obstacles and benefits of becoming more organized at T3. All participants then completed 

measures of the proposed mediators, as well as measures of motivation. They then 

received instructions to spend time during the week trying to improve themselves in 

academics, health, kindness, or organization, depending on their assigned condition. At 

the fifth time point (posttest), participants reported what they did to improve themselves 

the previous week and completed all of the measures. At the follow-up approximately 3 

months later (T6), participants completed all of the measures one more time to assess 

potential long-term changes in the outcome variables. 

Testimonials 

Students read testimonials to boost the meaningfulness of each exercise and 

provide autonomy support (a critical factor to the success of a positive intervention; 

Nelson et al., 2015). Every other week, the students first read a testimonial from a 

hypothetical same-age peer, which included descriptions of feeling a) elevated, b) 

humbled, c) connected, or d) indebted (two per week) as a result of expressing gratitude. 

These testimonials were designed to further induce feelings of elevation, humility, 

connectedness, and indebtedness in participants. Students in the control condition read 

analogous testimonials, with peers explaining how keeping track of their daily activities 

made them more organized and aware of how to optimize their time. See Appendix D for 

exact text of each testimonial. 

 Time 1 testimonial about feeling connected and indebted. During the first 

week of the study, students in the gratitude conditions read a testimonial from a 
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hypothetical same-age peer discussing how expressing gratitude made them feel more 

connected and indebted to others before writing a gratitude letter for the first time.  

 Time 3 testimonial about feeling elevated and humble. Before writing a letter 

of gratitude during the third week of the study, students in the gratitude conditions read a 

testimonial explaining how expressing gratitude made them feel both elevated and 

humble.  

 Time 1 testimonial about organization (control). Before completing a neutral 

writing activity, students in the control condition read a testimonial about the importance 

of being organized.  

 Time 3 testimonial about organization. Before listing their daily activities, 

students in the control condition read a testimonial about the benefits of organization.  

Gratitude Manipulations 

 Participants were randomly assigned to write a letter of gratitude each week either 

to someone who helped them with their academics, helped them with their health, or did 

something kind for them. Participants in the control condition were instructed to 

complete a neutral writing activity. See Appendix E for exact instructions. 

 Gratitude towards academics. In this condition, participants were instructed to 

spend 5 minutes remembering a time in which someone helped them with their 

academics. For example, a student might write a letter of gratitude to a teacher who went 

out of his way to provide after-school tutoring.  

Gratitude towards health. In this condition, participants were asked to spend 5 

minutes writing about a time in which someone helped them with their health. For 
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example, a student might choose to write a letter of gratitude to his coach for pushing him 

to do better.  

 Gratitude towards kindness. In this condition, students were prompted to spend 

5 minutes remembering a time in which someone did something kind for them. For 

example, a student might write a gratitude letter to a friend for helping her get through a 

break-up. 

Control. Students in the control condition spent 5 minutes each week listing what 

they did over the past 7 days (i.e., a neutral “organization” activity). They were instructed 

to write a detailed list of their activities in an emotionally neutral way.  

Additional Writing Activities 

 Alternating weekly, students spent additional time either writing about the 

benefits they received and their benefactor’s intentions and costs (see Froh et al., 2014) or 

writing about how expressing gratitude made them feel connected, indebted, elevated, or 

humbled. These additional writing activities allowed participants to reflect deeply about 

the impact of gratitude and bolstered the strength of the intervention. Participants in the 

control condition either wrote about the benefits and importance of becoming more 

organized or about the obstacles of becoming organized.  

 Intentions, costs, and benefits. Immediately after expressing gratitude at T1 and 

T3, participants in the gratitude conditions were prompted to write about their 

benefactor’s intentions, as well as the costs he or she incurred, and how they benefited 

from this person’s actions. See Appendix F for exact instructions. 
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Benefits and obstacles (control). After writing about what they did the previous 

week at T1 and T3, students in the control condition were prompted to write about the 

benefits of becoming more organized and the obstacles they might encounter. See 

Appendix F for exact instructions. 

 Writing about feeling connected and indebted. After expressing gratitude at T2, 

students in the gratitude conditions were prompted to write about how expressing 

gratitude made them feel connected and indebted. See Appendix G for exact instructions. 

 Writing about feeling elevated and humbled. After writing a gratitude letter at 

T4, students in these conditions were prompted to write about how expressing gratitude 

made them feel elevated and humbled. See Appendix G for exact instructions. 

 Writing about costs and obstacles of organization (control). After completing 

their neutral writing activity at T4, students in the control condition were instructed to 

write about how listing their daily activities can help them become more organized. See 

Appendix G for exact instructions. 

Self-improvement Instructions 

 All participants received instructions to spend time each week trying to improve 

some aspect of their lives at T1 through T4. See Appendix H for exact instructions. 

 Improvement in kindness. Participants in this condition were instructed to spend 

30 minutes trying to be a kinder, more generous person. They were prompted to spend 

additional time doing something especially kind and generous for another person. For 

example, they could opt to help a friend with a project or volunteer at food drive. 
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 Improvement in health. In this condition, students were asked to spend 30 

minutes each week trying to become healthier. They were instructed to consider how 

healthy they are and to spend time each week improving some aspect of their health. For 

example, they could choose to focus on choosing healthier options at the school cafeteria 

or they could spend more time exercising each week.  

 Improvement in academics. Students in this condition were asked to spend 30 

minutes each week trying to improve their academics. They were instructed to participate 

in an activity or acquire knowledge that might help them do better in school. For 

example, they could choose to read a book or reach out to a teacher or mentor for help 

with schoolwork.  

 Self-improvement in organization (control). Students in the control condition 

were prompted to spend 30 minutes each week trying to become more organized. They 

were instructed to organize any aspect of their lives. For example, they could opt to tidy 

their bedroom or organize their binder for school. 

Check-in Instructions 

 Students were instructed to write a brief description explaining what they did to 

improve themselves over the preceding week from T2 to T5. See Appendix N for exact 

instructions. 

Materials 

 Student assent and demographic information. Immediately after logging into 

the study at T1, students were presented with an assent form describing the study in more 
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detail and inviting them to participate. After giving their assent to participate, students 

were asked to provide general demographic information (see Appendix C).  

Grade Point Average. GPA was assessed by having students report their grades 

in English, History, Math, and Science at T1, T5, and T6 (see Appendix I). 

 Life satisfaction. Satisfaction with life was assessed at T1, T3, T5, and at the 

follow-up 3 months later (see Appendix I). To assess life satisfaction, participants 

completed the Brief Multidimensional Students’ Life Satisfaction Scale (BMSLSS; 

Seligson, Huebner, & Valois, 2003), in which participants indicated their level of 

satisfaction with multiple domains, including family, friendships, school, and life in 

general on a 7-point scale from “terrible” to “delighted.”  

 Eating behavior. Participants completed the STC Diet Questionnaire at T1, T5, 

and T6 to assess eating behaviors (Paxton, Strycker, Toobert, Ammerman, & Glasgow, 

2011). In this measure, participants reported how often they consumed healthy foods 

(e.g., “How many servings of fruit did you eat each day?”; 1 = 5 or more, 2 = 3 to 4, 3 = 

2 or less) and unhealthy foods (e.g., “How many times a week did you eat fast food meals 

or snacks?”; 1 = less than 1 time, 2 = 1 to 3 times, 3 = 4 or more times) over the past 

couple of months (see Appendix I). 

 Trait gratitude. Trait gratitude was assessed at T1 using the GQ-6 (McCullough, 

Emmons, & Tsang, 2002). Participants rated their agreement to statements such as “I am 

grateful to a wide variety of people” on a 7-point scale (1 = strongly disagree, 7 = 

strongly agree). See Appendix J for the exact measure. 
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State measures. The following measures were assessed at all time-points. See 

Appendix L for exact measures. 

General positive and negative affect. Positive and negative affect were assessed 

using the Affect-Adjective Scale (Diener & Emmons, 1985), in which participants 

indicated the extent to which they felt positive emotions (e.g., joy) and negative emotions 

(e.g., worried/anxious) in that moment on a 7-point scale (1 = not at all, 7 = extremely). 

Specific negative emotions. Participants completed single-item measures of 

indebtedness, guilt, embarrassment, discomfort, and shame. They were asked to rate the 

extent to which they felt these emotions using 7-point scales (1 = not at all, 7 = 

extremely).  

Connectedness. To assess state feelings of connectedness, participants completed 

a modified version of the connectedness subscale from the Balanced Measure of 

Psychological Needs (BMPN; Sheldon & Hilpert, 2012), which includes three positively 

scored statements (e.g., “I felt close and connected with other people who are important 

to me”) and three reverse-scored statements (e.g., I felt lonely”; 1 = no agreement, 5 = 

much agreement). 

Elevation. Elevation (Haidt, 2003) was measured by having participants rate the 

extent to which they felt positive, uplifting emotions while completing their assigned 

writing activity (e.g., “Moved”; 1 = don’t feel at all, 7 = feel very strongly). 

Humility. Humility was assessed using the Brief State Humility Scale (Kruse, 

Chancellor, & Lyubomirsky, 2017) in which participants indicated their agreement to 
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statements associated with humility, such as “I feel that I have both many strengths and 

faults” on a 7-point scale (1 = strongly disagree, 7 = strongly agree). 

Motivation and effort. The following measures were assessed at all time-points. 

See Appendix K for exact measures. 

Improvement motivation. Depending on their assigned condition, students rated 

the extent to which they felt motivated, competent, and confident in their ability to 

improve themselves in kindness, health, academics, or in general, as well as how much 

they believed that simple activities could help them improve themselves in these areas, on 

a 7-point scale (1 = not at all, 7 = very much). 

Self-concordant motivation. Participants rated the extent to which they pursued 

self-improvement in their assigned domain because others demanded it (i.e., extrinsic 

motivation), due to the fun and enjoyment it provided them (i.e., intrinsic motivation), 

due to guilt or shame (i.e., introjected motivation), or because they believed it was an 

important goal (i.e., identified motivation; Sheldon & Eliot, 1999) on a 7-point scale (1 = 

not at all, 7 = very much). 

Intended effort. Participants indicated how much effort they planned to put into 

self-improvement (“How much effort will you put into completing this week’s activity?”; 

1 = no effort, 7 = a great deal of effort) and how hard they intended to try (“How hard 

will you try when performing this week's activities?”; 1 = not hard at all, 7 = very hard). 

Manipulation check. Participants completed a measure of state gratitude after 

completing their assigned writing activity each week to assess whether the gratitude 

exercise successfully induced grateful feelings. See Appendix M for the exact measure. 
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State gratitude was assessed using a modified version of the GQ-6 (McCullough et al., 

2002), in which participants rated their current level of agreement to statements such as 

“Right now I feel I have much in life to be thankful for” and “Right now, I find it difficult 

to feel grateful to something or someone” (reverse coded) on a 7-point scale (1 = strongly 

disagree, 7 = strongly agree). 

Results 

Immediate Emotional Experience of Expressing Gratitude 

To explore the immediate emotional impact of expressing gratitude at T1, I 

performed several planned contrasts for positive and negative emotions, improvement 

motivation, self-concordant motivation, and intended effort towards self-improvement. 

The first planned contrast compared the three gratitude conditions to the control 

condition. A second planned contrast compared the gratitude towards kindness condition 

to the control group, setting aside the gratitude towards help with health and work 

conditions. A third planned contrast compared the gratitude towards help with academics 

condition to the control condition, setting aside the other two gratitude conditions. 

Finally, a fourth planned contrast compared the gratitude towards help with health 

condition to the control group, setting aside the other two gratitude conditions. Group 

means, standard deviations, and results from the planned contrasts described above are 

reported in Table 1.  

 Expressing Gratitude (Combined) vs. Control. As hypothesized, students in the 

three gratitude conditions reported higher levels of state gratitude, connectedness, 

elevation, indebtedness, general positive affect, improvement motivation, intended effort, 
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identified motivation, intrinsic motivation, and introjected motivation, and, as well as less 

general negative affect, relative to those who listed their daily activities. 

 However, students who expressed gratitude did not report significantly different 

amounts of humility, embarrassment, discomfort, shame, guilt, or extrinsic motivation 

than those who listed their daily activities. 

 Expressing Gratitude Towards Kindness vs. Control. As predicted, students 

who expressed gratitude towards someone who did something kind for them reported 

feeling relatively greater state gratitude, connectedness, elevation, indebtedness, general 

positive affect, improvement motivation, identified motivation, intrinsic motivation, and 

intended effort, and less negative affect. 

 Relative to controls, however, participants who expressed gratitude towards 

kindness did not report feeling significantly different levels of humility, embarrassment, 

shame, discomfort, guilt, introjected motivation, or extrinsic motivation. 

Expressing Gratitude Towards Health vs. Control. As expected, participants 

who expressed gratitude towards someone who helped them with their health felt 

relatively greater connectedness, elevation, indebtedness, general positive affect, intrinsic 

motivation, identified motivation, intended effort, and marginally greater state gratitude, 

as well as less negative affect and extrinsic motivation. 

Counter to our hypotheses, participants in this gratitude did not report feeling 

significantly different humility, embarrassment, shame, discomfort, guilt, introjected 

motivation, or improvement motivation. 
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Expressing Gratitude Towards Academics vs. Control. As hypothesized, 

relative to controls, participants who expressed gratitude to someone who helped them 

with their academics reported feeling greater state gratitude, connectedness, elevation, 

indebtedness, improvement motivation, introjected motivation, identified motivation, 

intended effort, and positive affect, as well as less negative affect. 

Relative to students who listed their daily activities, those who expressed gratitude 

towards someone who helped them with their academics did not report feeling significant 

different levels of humility, embarrassment, shame, discomfort, guilt, intrinsic 

motivation, or extrinsic motivation. 

Together, these findings suggest that in addition to leading to increases in 

connectedness, elevation, and indebtedness (Hypothesis 1a), expressing gratitude led 

students to feel more motivated and capable of improving themselves, to express stronger 

intentions to muster effort towards self-improvement, and to strive to improve themselves 

specifically because of the fun and enjoyment it provides them and because they believed 

it was an important goal (Hypothesis 1b). Expressing gratitude may therefore create the 

right environment for students to begin engaging in self-improvement behavior. I then 

proceeded with analyses of the changes in students’ improvement motivation, life 

satisfaction, eating behavior, and performance (i.e., GPA) throughout the study.  

Multilevel Modeling 

I analyzed changes in improvement motivation, GPA, eating behavior, and life 

satisfaction over time using multilevel growth curve modeling to account for repeated 

measures nested within individuals and students nested within school (Hypothesis 2). 
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First, I tested the unconditional growth model with the linear effect of time. I was 

interested in exploring changes in motivation and life satisfaction both during the active 

study period, as well as during the study as a whole. Therefore, I tested linear changes in 

motivation and life satisfaction from baseline to posttest and from baseline to follow-up. I 

examined changes in life satisfaction across three (baseline, midpoint, and posttest) and 

four time points (baseline, midpoint, posttest, and follow-up). Because motivation was 

measured each week, I investigated changes in motivation across five (T1– T5) and six 

time points (T1 – T6). GPA and eating behavior were only measured at baseline, posttest, 

and follow-up, therefore, only one model of time is reported for these outcomes.  

I entered school as a level-3 factor to account for students being nested within 

schools. See Tables 2 through 4 for parameter estimates and model fit indices for all of 

the models. 

Changes in Improvement Motivation. All students reported a general decline in 

improvement motivation over the course of the study (= -0.13, p < .001). However, 

participants in the gratitude conditions reported relatively greater motivation over the 

course of the study than those who listed their daily activities ( = 0.05, p < .05, d = 

0.29),1, 2 even when the follow-up was included in the model ( = 0.05, p < .05, d = .29). 

                                                 
1 Students who expressed gratitude to someone who did something kind for them did not experience 

significant increases in improvement motivation from T1 to T5 (=0.03, p = .24) or T1 to T6 (=0.04, p = 

.16). Students who expressed gratitude to someone who helped them with their academics reported 

marginally greater improvement motivation from T1 to T5 (=0.05, p = .07), but students in this condition 

did not report significantly different improvement motivation from T1 to T6 (=0.04, p = .10). 
2 The effect size d was calculated with the following formula / SDchange (Feingold, 2009). This effect size 

represents the magnitude of differences in linear rates of change for those who expressed gratitude 

compared to those who listed their daily activities. 
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Adding condition significantly improved the models (p < .001). See Figure 3 for a visual 

depiction of the changes over time and Tables 2 and 3 for all parameter estimates. 

Changes in GPA. There were no significant changes in GPA over time (10= -

0.005, p = .82), and students who expressed gratitude did not report significantly different 

GPAs over the course of the study than those in the control condition (11= 0.003, p = .88, 

d = .02). However, students in the gratitude conditions reported relatively greater GPAs 

at baseline (t = 2.37, p < .05), which may have made it more difficult to detect shifts in 

GPA over time. See Figure 4 for a visual depiction of the changes in GPA over time and 

Table 4 for parameter estimates and model fit indices for all of the models I tested to 

explore changes in GPA.  

Changes in Eating Behavior. Participants who expressed gratitude reported 

healthier eating behavior over time relative to those who listed their daily activities (11= 

0.28, p < .05, d = .54)3. Importantly, adding condition significantly improved the model 

(p < .05). See Figure 5 for a visual depiction of changes in eating behavior over time and 

Table 4 for all parameter estimates and model fit indices.  

Changes in Life Satisfaction. Similar to shifts in motivation, participants 

declined in life satisfaction over time (10= -0.10, p < .01), but, students in the gratitude 

conditions reported relatively greater life satisfaction both from baseline to posttest (11= 

0.08, p < .05, d = 0.33), as well as from baseline to follow-up (11= 0.06, p < .01, d = 

                                                 
3 Students who expressed gratitude to someone who did something kind for them reported marginally 

healthier diets over time (= 0.23, p = .08), but those who expressed gratitude to someone who helped 

them with their academics did not report significantly different diets over time (=0.19, p = .14). These 

findings suggest that the gratitude towards health condition drove the effect of expressing gratitude on 

healthy eating behavior (=0.42, p < .01).   
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0.35)4. Furthermore, adding condition significantly improved the models (p < .05). See 

Figure 6 for a visual depiction of the changes over time and Tables 2 and 3 for parameter 

estimates and model fit indices.  

In summary, I found that students who expressed gratitude reported relatively 

greater improvement motivation, eating behavior, and life satisfaction over the course of 

the study. Notably, I did not find changes in GPA over time. As such, I proceeded with 

the analyses of the moderators and mediators for motivation, eating behavior, and life 

satisfaction, but not GPA.  

Moderation Analyses 

I entered the hypothesized moderators to the multilevel models as level-2 (person 

level) factors and compared these models to the conditional means models to explore 

whether trait gratitude and gender significantly moderated the effect of expressing 

gratitude on motivation and life satisfaction.  

Trait Gratitude as a moderator. First, I explored whether trait gratitude 

moderated the effect of gratitude on improvement motivation and life satisfaction. 

Improvement motivation. I found that trait gratitude significantly predicted 

greater motivation (02 = 0. 57, p < .001), but the interaction was not significant for 

changes in motivation from baseline to posttest (16= 0.002, p = .92, d = 0.01) or from 

baseline to follow-up (16= 0.01, p = .79, d = 0.03). Therefore, trait gratitude did not 

moderate the effect of expressing gratitude on motivation, but naturally grateful students 

                                                 
4 Students who expressed gratitude to someone whohelped them with their health did not experience 

significant changes in life satisfaction from T1 to T5 (=0.06, p = .11), but those in this gratitude condition 

reported feeling marginally greater life satisfaction from T1 to T6 (=0.05, p = .08). 
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reported feeling more motivated and capable of improving themselves, regardless of their 

assigned condition. See Figure 3 for a visual depiction of the changes in motivation over 

time separated by levels of trait gratitude and Tables 2 and 3 for all parameter estimates.  

Eating behavior. Trait gratitude significantly predicted healthier eating behavior. 

As such, grateful students began the study with healthier eating habits (02= 0.49, p < .05). 

However, naturally grateful students in the gratitude conditions did not report 

significantly different levels of healthy eating behavior over the course of the study (16= 

0.05, p = .64, d = 0.10). Therefore, trait gratitude did not moderate the effect of gratitude 

on eating behavior (see Figure 5, Table 4).  

Life satisfaction. In this model, trait gratitude predicted greater life satisfaction 

(02= 0. 51, p < .001), suggesting that naturally grateful students were more satisfied with 

their lives regardless of their assigned condition. Importantly, the interaction was 

marginal (16= -0.05, p < .10, d = -0.22)5. Therefore, trait gratitude may moderate the 

effect of expressing gratitude on life satisfaction, such that students who are not naturally 

grateful may benefit more from expressing gratitude. However, this effect disappeared 

when I added the follow-up to the model (16= 0.00, p = .98, d = 0.0004). This suggests 

that the moderating effect of trait gratitude on motivation may be weak. See Figure 6 for 

a visual depiction and Tables 2 and 3 for all parameter estimates. Importantly, males did 

not report significantly different levels of trait gratitude at T1 (t = 1.40, p = .16), 

suggesting that the results from this model were not due to differences between genders.  

                                                 
5 Importantly, trait gratitude only moderated the relationship between expressing gratitude and life 

satisfaction for those who expressed gratitude to someone who helped them with their academics (=-0.07, 

p = .07). 
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Gender as a moderator. I then investigated whether the strength of the effect of 

expressing gratitude on motivation and life satisfaction depended on gender. 

Improvement motivation. Interestingly, I found that girls were more motivated to 

improve themselves at T1 (t = 2.38, p < .05). However, none of the parameter estimates or 

interactions were significant (17= -0.002, p = .97, d = 0.01), even when the follow-up 

was included in the model (17 = -0.02, p = .60, d = -0.13). Furthermore, adding gender to 

the model did not improve the model (2 = 1.96, p = .30). As such, gender did not 

moderate the effect of gratitude on motivation over the course of the study. See Figure 3 

for a visual depiction of the changes in motivation over time separated by gender and 

Tables 2 and 3 for all parameter estimates. 

Eating behavior. Importantly, I did not find evidence that gender moderated the 

effect of expressing gratitude on eating behavior (17 = 0.13, p = .56, d = 0.25). See 

Figure 5 for a visual depiction of the changes in eating behavior separated by gender and 

Table 4 for the parameter estimates.  

Life satisfaction. Notably, I found that males who expressed gratitude benefited 

the most, such that they reported relatively greater life satisfaction over time (17 = -0.14, 

p < .05, d = -0.59)6. Therefore, gender moderated the effect of gratitude on life 

satisfaction. Interestingly, males began the study with significantly higher levels of life 

satisfaction (t = 4.51, p < .001), but those in the control condition appeared to decline in 

life satisfaction over the course of the study. Importantly, the moderating effect of gender 

                                                 
6 Males who expressed gratitude to someone who did something kind for them reported marginally greater 

life satisfaction over time (=-0.15, p = .054) and those who expressed gratitude to someone who helped 

them with their health did not report significantly different levels of life satisfaction over time (=-0.07, p 

= .33).  
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on life satisfaction did not persist to the follow-up (17 = -0.03, p = .51, d = -0.18). See 

Figure 6 for a visual depiction of the changes in life satisfaction separated by gender and 

Tables 2 and 3 for all parameter estimates. 

Mediation Analyses 

 Next, I investigated whether expressing gratitude led to greater motivation and 

life satisfaction at the posttest and follow-up via my proposed mediators. Using Hayes’ 

recommended procedures, I estimated the path coefficients in a mediational model, as 

well as a 95% bootstrap bias-corrected confidence interval with 5,000 bootstrapped 

samples for the indirect effect of gratitude on motivation and life satisfaction at posttest 

and follow-up7 via increased connectedness, elevation, humility, and indebtedness, and 

decreased negative affect, controlling for baseline motivation and life satisfaction (see 

Figure 1 for conceptual diagram; Hayes, 2013). Condition was dummy coded (gratitude 

conditions = 1, control = 0) and all continuous variables were standardized.   

Improvement Motivation. I found that expressing gratitude led students to feel 

marginally more improvement motivation at T5 (c path; b = 0.13, p = .08), and 

significantly more motivation at the follow-up (c path; b = 0.25, p < .01) relative to those 

who listed their daily activities. I then proceeded with the mediation analyses.  

Elevation. First, I explored whether elevation explained the relationship between 

expressing gratitude and improvement motivation at both T5 and the follow-up (T6). I 

                                                 
7 I obtained similar results for the indirect effect of each gratitude condition on improvement motivation 

and life satisfaction via increased elevation, connectedness, humility, and indebtedness, and reduced 

negative affect, except where noted. 
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found that expressing gratitude predicted greater elevation throughout the study8 (a path; 

b = 0.71, p < .001) and elevation predicted greater motivation (b path; b = 0.28, p < .001). 

I then tested whether the indirect effect of elevation extended to improvement motivation 

at the follow-up and found that expressing gratitude predicted greater average elevation 

(a path; b = 0.78, p < .001) and this increased elevation then predicted greater motivation 

at the follow-up (b path; b = 0.26, p < .001). Furthermore, the bootstrap bias-corrected 

confidence intervals supported my hypothesis that students who expressed gratitude 

reported greater elevation throughout the study, which was then associated with greater 

improvement motivation at both the posttest [0.14, 0.28] and follow-up [0.13, 0.30]. See 

Figure 7 and Table 5. 

Connectedness. I then tested whether expressing gratitude led to increased 

improvement motivation via connectedness. I found that writing letters of gratitude led 

participants to feel closer and more connected to others throughout the study (a path; b = 

0.43, p < .001) and this increased connectedness predicted greater motivation at the 

posttest (b path; b = 0.24, p < .001), controlling for baseline motivation. This effect 

persisted to the follow-up, such that expressing gratitude predicted greater average 

connectedness (a path; b = 0.48, p < .001) and this increased connectedness predicted 

greater motivation at the follow-up (b path; b = 0.16, p < .001), controlling for baseline 

motivation. Importantly, the bias-corrected confidence intervals supported the indirect 

                                                 
8 The scores for elevation, connectedness, indebtedness, and negative affect from T1 to T4 were averaged to 

test whether increases in these variables throughout the study mediated the relationship between gratitude, 

improvement motivation, and life satisfaction. I obtained similar results when testing T1 elevation, 

connectedness, indebtedness, and negative affect as mediators.  
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effect of gratitude on T5 [0.06, 0.16] and T6 improvement motivation [0.04, 0.13], via 

increased connectedness. See Figure 8, Table 6. 

Humility. I hypothesized that expressing gratitude would lead to greater feelings 

of humility, which would then be associated with greater improvement motivation. 

However, participants who expressed gratitude to someone who did something kind for 

them, to someone who helped them with their health, or to someone who helped them 

with their academics, did not report greater feelings of humility. Therefore, this step of 

the mediation test was not met (Baron & Kenny, 1986), and I was unable to find support 

for the indirect effect of expressing gratitude on neither motivation (nor life satisfaction, 

see next section) via increased humility.   

Indebtedness. I then explored the indirect effect of expressing gratitude on 

motivation via indebtedness. Expressing gratitude predicted greater average indebtedness 

(a path; b = 0.68, p < .001) and indebtedness predicted greater motivation at the posttest 

(b path; b = 0.14, p < .001). Importantly, this effect extended to the follow-up, such that 

expressing gratitude led to greater indebtedness throughout the study (a path; b = 0.85, p 

< .001) and average indebtedness predicted greater motivation at T6 (b path; b = 0.13, p < 

.01). The bootstrapped confidence intervals supported my prediction. Students who wrote 

letters of gratitude either to someone who helped them with their academics, helped them 

with their health, or did something kind for them felt more obligated to their benefactors 

which was then associated with greater motivation at both the posttest [0.05, 0.15] and 

the follow-up [0.05, 0.19] (see Figure 9, Table 7). 
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Negative Affect. I then tested the indirect effect of negative affect on the 

relationship between gratitude and general motivation. Interestingly, I found that 

expressing gratitude did not lead to significantly reduced negative affect throughout the 

study (a path; b = 0.14, p = .10), but decreased negative affect predicted greater 

motivation at the posttest (b path; b = 0.12, p < .001), controlling for baseline motivation. 

I then tested whether negative affect mediated the relationship between gratitude and 

follow-up improvement motivation and found that expressing gratitude predicted 

marginally less average negative affect (a path; b = 0.18, p = .06) and this reduction then 

predicted greater motivation at the follow-up (b path; b = 0.11, p < .05). The bias-

corrected confidence intervals partially supported my prediction, such that students who 

expressed gratitude reported less negative affect throughout the study which was 

associated with greater motivation at T6 [0.001, 0.06], but not at T5 [-0.001, 0.05]9 (see 

Figure 10, Table 8).  

Parallel Multiple Mediation. Finally, I investigated the unique effect of each 

individual mediator by adding all four mediators into the model. I found that increased 

average elevation (b path; b = 0.21, p < .001), and connectedness (b path; b = 0.11, p < 

.05), but not indebtedness (b path; b = 0.01, p = .87) or negative affect (b path; b = 0.03, p 

= .49) predicted greater improvement motivation at the posttest. The bootstrap corrected 

confidence intervals provided partial support for my hypotheses, such that expressing 

gratitude led participants to feel greater elevation [0.07, 0.24] and connectedness [0.002, 

                                                 
9 Expressing gratitude to someone who helped one with their academics or to someone who did something 

kind for them did not lead to greater improvement motivation at T5 or T6 via decreased negative affect. 

However, the combined gratitude conditions did reach statistical significance for the model including the 

follow-up. 
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0.10] throughout the study, which was then associated with greater improvement 

motivation at the posttest (see Figure 11, Table 9). I then explored whether this effect 

continued to the follow-up. I found that increased elevation (b path; b = 0.25, p < .001) 

predicted greater improvement motivation at the follow-up. Changes in connectedness (b 

path; b = -0.03, p = .67), indebtedness (b path; b = 0.01, p = .88), and negative affect (b 

path; b = 0.08, p = .13) did not predict significantly different levels of improvement 

motivation at the follow-up. Again, the bootstrap bias-corrected confidence interval 

analyses provided partial support for my hypotheses, such that expressing gratitude led to 

greater elevation throughout the study, which was then associated with greater 

improvement motivation at the follow-up [0.09, 0.32] (see Figure 12, Table 10).  

Eating behavior. Using Hayes’ recommended procedures, I then explored the 

mechanisms through which expressing gratitude leads to healthier eating behavior. I 

found that expressing gratitude predicted healthier eating behavior at posttest (c path; b = 

0.19, p < .01) and marginally healthier eating behavior at the follow-up (c path; b = 0.16, 

p = .06). As described above, expressing gratitude predicted greater average elevation, 

connectedness, and indebtedness, as well as decreased negative affect (a paths; see Tables 

11 through 16 for all parameter estimates).  

Elevation. First, I explored whether expressing gratitude led to improved eating 

behavior via increased elevation throughout the study. Interestingly, greater average 

elevation did not lead to healthier eating behavior at the posttest (b path; b = -0.01, p = 

.79) or follow-up (b path; b = 0.02, p = .55). In addition, the bootstrap bias-corrected 

confidence intervals did not support hypotheses, suggesting that expressing gratitude did 
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not lead to improved eating behaviors at the posttest [-0.06, 0.04] or follow-up [-0.04, 

0.08] via increased elevation (see Figure 13, Table 11). 

Connectedness. I then explored whether expressing gratitude led to healthier 

eating via increased connectedness. I did not find evidence that increased average 

connectedness predicted improved eating behavior at the posttest (b path; b = 0.02, p = 

.51). However, increased connectedness throughout the study led to marginally improved 

eating behavior at the follow-up (b path; b = 0.06, p < .10). Importantly, the bias-

corrected confidence intervals did not provide support from my prediction. Expressing 

gratitude did not lead to healthier eating at the posttest [-0.02, 0.04] or follow-up [-0.002, 

0.07] via increased connectedness (see Figure 14, Table 12).  

Indebtedness. I then investigated the indirect effect of expressing gratitude on 

eating behavior via increased indebtedness. Average indebtedness did not lead to 

healthier eating behavior at the posttest (b path; b = -0.02, p = .45) or follow-up (b path; b 

= -0.03, p = .39). In addition, the bootstrapped confidence intervals did not support my 

hypotheses, suggesting that feeling indebted did not explain the relationship between 

gratitude and eating behavior at the posttest [-0.06, 0.03] or follow-up [-0.10, 0.04] (see 

Figure 15, Table 13). 

Negative Affect. I then tested the indirect effect of negative affect on the 

relationship between gratitude and eating behavior. I found that reduced negative affect 

throughout the study predicted better eating behavior at the posttest (b path; b = 0.07, p < 
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.05)10 and follow-up (b path; b = 0.08, p < .05). Importantly, the bias-corrected 

confidence intervals supported my prediction, such that expressing gratitude led students 

to feel less negative affect, which was then associated with improved eating behavior at 

the posttest [0.001, 0.03] and follow-up [0.0004, 0.04] (see Figure 16, Table 14). 

Parallel Multiple Mediation. Finally, I added all four hypothesized mediators to 

the model to explore the independent effects of elevation, connectedness, indebtedness, 

and negative effects on the relationship between gratitude and eating behavior. I found 

that increased elevation (b path; b = -0.01, p = .88), connectedness (b path; b = -0.02, p = 

.60), and indebtedness (b path; b = -0.01, p = .79) throughout the study did not predict 

improved eating behavior at the posttest. However, reduced negative affect throughout 

the study led to better eating behavior at the posttest (b path; b = 0.08, p < .05). The 

bootstrap corrected confidence intervals provided partial support for my hypotheses, such 

that expressing gratitude led participants to feel less negative affect [0.001, 0.04]11, which 

was then associated with improved eating behavior at the posttest (see Figure 17, Table 

15). I then explored whether this effect continued to the follow-up. Increases in elevation 

(b path; b = 0.01, p = .81), connectedness (b path; b = 0.03, p = .62), and indebtedness (b 

path; b = -0.05, p = .30), and reductions in negative affect (b path; b = 0.06, p = .27) did 

not predict eating behavior at the follow-up. The bootstrap bias-corrected confidence 

interval analyses did not provide support for my hypotheses, suggesting that expressing 

gratitude did not lead to improved eating behavior at the follow-up via elevation [-0.09, 

                                                 
10 Expressing gratitude to someone who helped them with their academics did not lead to improved eating 

behavior at the posttest [-0.01, 0.03] or follow-up [-0.01, 0.03] via reduced negative affect. 
11 In the multiple mediation models, expressing gratitude towards academics did not lead to improved diet 

at T5 [-0.06, 0.04] via reduced negative affect. 
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0.11], connectedness [-0.05, 0.09], indebtedness [-0.13, 0.04], or negative affect [-0.01, 

0.05] (see Figure 18, Table 16).  

Life satisfaction. Using the same procedures described above, I then explored the 

potential mechanisms through which expressing gratitude leads to life satisfaction 

(Preacher & Hayes, 2013). I found that participants who expressed gratitude reported 

greater life satisfaction at the posttest (c path; b = 0.15, p < .05), but not at the follow-up 

(c path; b = 0.11, p =.13). However, I was most interested in the indirect effect of 

expressing gratitude on life satisfaction via my proposed mediators, so I proceeded with 

the analyses for both posttest and follow-up (see Preacher & Hayes, 2004). As described 

above, expressing gratitude led to greater elevation, connectedness, and indebtedness, as 

well as reduced negative affect throughout the study (a paths; see Tables 17 through 22 

and Figures 15 through 23 for all parameter estimates). 

Elevation. First, I tested the indirect effect of expressing gratitude on life 

satisfaction via elevation. I found that average elevation predicted greater life satisfaction 

at the posttest (b path; b =0.23, p < .001) and at the follow-up (b path; b = 0.18, p < .001), 

controlling for baseline life satisfaction (See Figure 19, Table 17). Furthermore, the 

bootstrap corrected analyses supported my prediction that expressing gratitude led 

participants to feel moved and uplifted throughout the study, which was then associated 

with greater life satisfaction at both posttest [0.13, 0.24] and the follow-up [0.10, 0.22].  

Connectedness. I then explored whether expressing gratitude leads to greater life 

satisfaction via increased connectedness. I found that average connectedness led to 

greater life satisfaction at the posttest (b path; b = 0.34, p < .001) and at the follow-up (b 
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path; b = 0.24, p < .001). Importantly, the bootstrap analyses also supported my 

hypotheses, such that expressing gratitude led participants to feel close and connected to 

other people throughout the study and these feelings were then associated with greater 

life satisfaction at the posttest [0.11, 0.23] and the follow-up [0.07, 0.17] (see Figure 20, 

Table 18).  

Indebtedness. I then tested whether expressing gratitude leads to greater life 

satisfaction through increased indebtedness. I found that greater feelings of indebtedness 

throughout the study predicted greater life satisfaction at the posttest (b path; b = 0.11, p 

< .001) and at the follow-up (b path; b = 0.11, p < .001), controlling for baseline life 

satisfaction (see Figure 21, Table 19). The bootstrap confidence intervals also supported 

my prediction, such that expressing gratitude led to greater indebtedness throughout the 

study, which was then associated with greater life satisfaction at the posttest [0.04, 0.12] 

and the follow-up [0.04, 0.16].  

Negative Affect. I then explored whether expressing gratitude leads to greater life 

satisfaction via decreased negative affect. I found that reduced negative affect predicted 

greater life satisfaction at the posttest (b path; b = 0.23, p < .001) and at the follow-up (b 

path; b = 0.17, p < .001). The bias-corrected confidence intervals also supported my 

prediction, such that students who expressed gratitude reported less negative affect 

throughout the study and this reduced negative affect was associated with greater life 

satisfaction at  T5 [0.01, 0.08] and T6 [0.003, 0.07]12 (see Figure 22, Table 20).  

                                                 
12 Again, declines in general negative affect did not mediate the relationship between expressing gratitude 

towards academics and life satisfaction at neither T5 nor T6. However, the gratitude conditions combined 

did reach statistical significance. 
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Parallel Multiple Mediation. Finally, I included all four mediators into the model 

to test the unique effect of each variable on life satisfaction. I found that increases in 

elevation (b path; b = 0.10, p < .01) and connectedness (b path; b = 0.21, p < .001) and 

decreases in negative affect (b path; b = 0.12, p < .001) throughout the study predicted 

greater life satisfaction at the posttest. Interestingly, increases in indebtedness (b path; b = 

0.01, p = .86) did not predict increased life satisfaction at the posttest. The bootstrap bias-

corrected confidence intervals partially supported my prediction, such that expressing 

gratitude predicted greater elevation [0.02, 0.15] and connectedness [0.06, 0.17] and less 

negative affect [0.005, 0.05]13, which then were then associated with greater life 

satisfaction at the posttest (see Figure 23, Table 21). I then explored whether this effect 

persisted to the follow-up. I found that increased connectedness (b path; b = 0.13, p < 

.01) and decreased negative affect (b path; b = 0.10, p < .05) predicted greater life 

satisfaction at the follow-up (see Figure 24, Table 22). Furthermore, the bootstrapped 

confidence intervals partially supported my hypotheses. Expressing gratitude predicted 

greater connectedness [0.01, 0.12] and less negative affect [0.0001, 0.06]14, which were 

then associated with greater life satisfaction at the follow-up.  

Taken together, these findings suggest that expressing gratitude leads to greater 

improvement motivation and life satisfaction via increases in elevation, connectedness, 

and indebtedness, as well as via declines in negative affect, but not via humility. 

                                                 
13 Expressing gratitude towards someone for helping them with their academics led to greater life 

satisfaction at the posttest via increases in elevation [0.02, 0.14] and connectedness [0.05, 0.15]. Negative 

affect [-0.01, 0.04] did not explain the relationship between gratitude and posttest life satisfaction for this 

gratitude condition.  
14 Expressing gratitude towards someone who helped with academics led to greater life satisfaction at the 

follow-up via increased connectedness [0.01, 0.12], but not negative affect [-0.02, 0.03]. 
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Importantly, the multiple mediator models allow us to compare the strengths of each 

individual mediator. As such, I found evidence that connectedness and elevation most 

strongly mediate the relationship between gratitude and improvement motivation, 

independent of indebtedness and negative affect; reduced negative affect independently 

mediates the effect of gratitude on eating behavior; and increases in elevation and 

connectedness and declines in negative affect independently explain the relationship 

between gratitude and life satisfaction. This finding provides partial support for 

Hypothesis 4. 

Discussion  

 The results of this study provide evidence that expressing gratitude may motivate 

9th and 10th graders to improve themselves in various domains and has the power to offset 

the natural declines in motivation and life satisfaction over the course of the semester. In 

addition, I provide evidence for the potential mechanisms through which expressing 

gratitude buffers motivation and life satisfaction over time.  

In this study, 9th and 10th graders were randomly assigned either to write weekly 

gratitude letters to someone who did something kind for them, to someone who helped 

them with their health, or to someone who helped them with their academics. Students in 

these conditions were then instructed to spend time each week trying to become kinder, 

healthier, or more productive in school, respectively. Students in the control condition 

were instructed to list their daily activities each week and to focus on becoming more 

organized. To my knowledge, this study is the first to test the motivating role of gratitude 

while an individual is actively engaging in self-improvement activities. Because students 
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in every condition focused on self-improvement in some way, I was better able to isolate 

the impact of expressing gratitude on improvement motivation, eating behavior, and life 

satisfaction.  

How do 9th and 10th graders feel immediately after expressing gratitude? 

This experiment allowed me to explore the immediate emotional impact of 

expressing gratitude in adolescents. As expected, immediately after expressing gratitude, 

relative to doing a neutral task, students reported increases in a number of positive 

emotions and states, including connectedness and elevation, and greater declines in 

negative emotions. However, counter to my hypotheses, expressing gratitude did not 

appear to be as mixed of an emotional experience for adolescents as it is for adults (see 

Armenta et al., 2015; Layous et al., 2017). Although writing gratitude letters and 

reflecting on their grateful experiences did make students feel more indebted, they did not 

report significantly higher levels of guilt, embarrassment, discomfort, or shame. This 

finding suggests possible age differences in how people respond to writing letters of 

gratitude. For example, adults may be more likely to feel guilty as they consider all of the 

things their benefactors have done for them, while adolescents may be more likely to take 

their benefactors’ efforts for granted, because they feel that it is their benefactors’ role or 

duty to help them; as a result, they may not experience negative emotions.  

 I also investigated the capacity of gratitude to motivate individuals. I found that 

immediately after expressing gratitude, students felt more confident and competent in 

their ability to improve themselves than those instructed to list their daily activities. 

Students in the gratitude conditions also reported feeling more motivated to do better in 
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their assigned domains because they anticipated enjoying it and believing in the goal’s 

importance. This intrinsic and identified motivation is crucial in goal attainment, as 

people are more likely to put forth sustained effort into achieving self-concordant goals 

and are more likely to attain them (Sheldon & Elliot, 1998, 1999). Feeling competent, 

confident, and motivated could be life changing for students who are transitioning into 

high school and perhaps beginning to feel insecure for the first time in their lives. These 

feelings could lead 9th and 10th graders to do better in school and achieve superior long-

term benefits in well-being.   

Does expressing gratitude impact students over time? 

 Interestingly, the high school students in my study, regardless of condition, felt 

less motivated and satisfied with their lives on average over the course of the study. This 

is not very surprising, as students tend to lose motivation over the course of the academic 

year (see Otis, Grouzet, & Pelletier, 2005). In this study, the 9th and 10th graders may 

have become less motivated to improve themselves as they realized how much time and 

effort was needed to engage in self-improvement behaviors. Studies have also found that 

college students tend to decline in well-being over the course of the semester (see 

Lyubomirsky, Sheldon & Schkade, 2005), perhaps as they become busier with 

extracurricular activities and homework and start studying for midterms and finals. 

Notably, however, the high school students prompted to write weekly gratitude 

letters and to consider the meaning and impact of their benefactors’ actions reported 

relatively greater motivation and life satisfaction over the course of the study than those 

who listed their daily activities and reflected on the benefits and obstacles of trying to 
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become more organized. Therefore, gratitude buffered the decline in improvement 

motivation and life satisfaction over the course of the semester. Participants who 

expressed gratitude also reported relatively healthier eating behavior over the course of 

the study, but this effect was driven by those in the gratitude towards health condition. 

This finding suggests that students who expressed gratitude to someone who helped them 

with their health and then focused on trying to become healthier may have been 

successful in their goal. Importantly, I did not find evidence that expressing gratitude 

leads to better academic performance over time. One possible reason for this null finding 

is that the intervention period (1 month) and follow-up period (3 months) were too short 

to observe an impact on students’ grades.  

Who benefits the most from expressing gratitude? 

 Next, I investigated whether the effect of expressing gratitude on motivation, diet, 

and life satisfaction depended on trait gratitude or gender. Although I did not find 

evidence for a moderating effect of trait gratitude or gender on improvement motivation 

or eating behavior, I found that students naturally low in gratitude and assigned to write 

weekly gratitude letters to someone who helped them with their academics (but not to 

other kinds of benefactors) reported marginally more life satisfaction throughout the 

study than those higher in trait gratitude. This finding may reflect a floor effect—one 

which, interestingly, appears to be only marginal for those who expressed gratitude to 

someone who helped them with their academics, suggesting that trait gratitude may have 

a unique effect on efforts to improve oneself in school work.  
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I also found that males who expressed gratitude reported relatively greater 

increases in life satisfaction over the course of the study. This finding is consistent with 

other gratitude interventions with adolescents (Froh, Yurkewicz, & Kashdan, 2008). It is 

much more socially acceptable and expected for women to express gratitude and, as such, 

they are given more opportunities to do so. Therefore, males may benefit relatively more 

from a gratitude exercise because they do not express gratitude as often in their daily 

lives, suggesting, again, the operation of a floor effect. Furthermore, an online study 

provides a safe, socially acceptable place for males to be vulnerable and express gratitude 

without feeling judged by others.   

Which emotional states underlie the relation of gratitude to improvement 

motivation and life satisfaction? 

Last but not least, this experiment provided partial support for my mediation 

model, such that expressing gratitude led to greater improvement motivation and life 

satisfaction at the posttest and follow-up via increases in connectedness, elevation, and 

indebtedness, as well as declines in negative affect (see Figure 1). For example, 

throughout the study, students who wrote weekly gratitude letters may have felt closer 

and more connected to their families, classmates, and teachers; more moved and inspired 

to be better students, daughters, and friends; more indebted to their parents, mentors, or 

coaches for helping them; and less frustrated, anxious, and discouraged in the classroom, 

performance hall, or soccer field. These feelings were then associated with both greater 

motivation and life satisfaction at the end of the study and at the follow-up approximately 

3 months later. However, the results from the multiple mediation analyses suggest that 
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the most critical mediators depend on the outcome of interest. Interestingly, only reduced 

negative affect explained the relationship between expressing gratitude and healthy eating 

behavior. This finding suggests that negative affect may be a huge obstacle to becoming 

healthier and feeling less anxious and frustrated may allow young people to work on and 

ultimately succeed in improving their health. 

I was unable to find support for the mediating role of humility, because the 

gratitude conditions did not induce feelings of humility in 9th and 10th graders. One 

possible reason is that it may require a high level of maturity to feel humbled by the 

recognition of others’ contributions. This null finding suggests the intriguing conclusion 

and future direction that gratitude exercises may not be the best way to induce humility in 

adolescents.  

Future Directions and Limitations  

 This study provided evidence for the motivating role of gratitude in 9th and 10th 

graders. However, there are several limitations that should be addressed in future studies.  

 The main goal of this study was to create an efficacious classroom intervention. 

To this end, in addition to prompting students to write gratitude letters, I added 

instructions to read weekly testimonials from presumed former students, as well as to 

reflect on the experiences with their benefactors. Future studies should compare 

testimonials, gratitude letters, and the additional writing reflection activities to further 

isolate the effect of expressing gratitude on motivation and life satisfaction. Furthermore, 

this study had a very active control condition and students may have experienced a 

number of well-being benefits as a result of trying to become more organized. This study, 
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therefore, provided a very conservative test of my hypotheses, rending it difficult to 

detect differences among the experimental and control conditions as a result. As such, 

future researchers should add a waitlist control or a neutral weekly task to further 

disentangle the effects of gratitude.  

Despite the intensive nature of this intervention, the effect sizes ranged from small 

to medium in size. Their magnitude is not surprising, considering the diversity of the 

students in this study. Participants hailed from different schools, cultural backgrounds, 

and dissimilar parenting and teaching styles. Importantly, these effect sizes are 

comparable to those found in other positive activity interventions (Bolier et al., 2013; Sin 

& Lyubomirsky, 2009).   

In addition, this experiment relied on the use of several single-item measures of 

motivation and emotions, thus reducing confidence in some of these results. Future 

researchers could replicate these findings with multi-item, validated measures of guilt, 

embarrassment, indebtedness, and improvement motivation.  

 Another potentially fruitful future direction is to code the high school students’ 

gratitude letters to advance our understanding of expressing gratitude in adolescence. 

Letters could be coded for who the participant wrote the letter to or about, the magnitude 

of the kind act, and the type of help the participant received. If participants who 

expressed gratitude believed that the teachers, coaches, pastors, or parents who helped 

them were obligated to help or were simply doing their jobs, they may not have felt as 

indebted, guilty, or embarrassed than those who expressed gratitude to their peers. By 

contrast, students who received help that required a great deal of effort may have felt 
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relatively more indebted and guilty. Coding these gratitude letters may bear insights into 

why expressing gratitude was not as mixed of an emotional experience in adolescents as 

it has been found to be in adults and may steer us towards more effective approaches to 

encourage adolescents to express gratitude in ways that promote even greater 

improvement motivation and life satisfaction over time.  

 Additionally, future researchers may wish to explore the effects of expressing 

gratitude with populations of different age groups and cultures. Students in this 

experiment were transitioning or newly transitioned into high school, which may be an 

optimal time to intervene with students (see Cohen, Garcia, & Goyer, 2017). Therefore, 

future studies could explore the impact of gratitude on other transitional periods, 

including the transition to college or a new job or even the bigger transition to parenting. 

In addition, 9th and 10th graders in this study were from four ethnically and 

socioeconomically diverse high schools in California and New York. Future investigators 

may want to replicate this study with schools from a wider geographical range in the U.S. 

and abroad. This study replicated some of the findings from a similar study with 

employees in several French companies (Armenta et al., 2015), suggesting that this type 

of intervention may be generalizable to adults in individualist cultures. However, 

participants from Asian cultures have been found to experience significantly smaller (or 

no) gains in well-being from expressing gratitude than participants from the U.S. 

(Boehm, Lyubomirsky, & Sheldon, 2011; Layous et al., 2013), suggesting that members 

of collectivist cultures may not benefit from gratitude interventions. As such, future 
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researchers should continue to explore how, when, and for whom gratitude may be most 

beneficial.  

Conclusions 

 Gratitude may have the power to change young students’ lives. This study 

provided evidence that expressing gratitude buffers the typical and unfortunate decline in 

motivation and life satisfaction throughout a school semester. Although the experiment 

was likely not long enough to detect significant shifts in academic performance, this 

finding suggests that routine expressions of gratitude may ultimately lead high schoolers 

to do better in school and thus become well-adjusted, productive members of society. 

Due to its relative ease of implementation, gratitude interventions can be used in schools 

to potentially foster greater academic achievement, better relationships (e.g., reduced 

bullying; see Layous et al., 2012), and improved health in students. 

At an age when adolescents begin to withdraw from their families and are 

struggling to establish their identities, expressing gratitude may have significant, lasting 

impacts on their overall well-being and motivation to do better. Indeed, expressing 

gratitude may create a feedback loop in which students become more motivated and work 

harder in school, leading teachers and parents to perceive them differently and perhaps 

offer more resources and support, thus facilitating even better academic performance (see 

Cohen et al., 2017). 

Furthermore, the states and emotions elicited by gratitude—feeling more uplifted, 

more connected to others, more indebted to benefactors, and less frustrated and 

disheartened—have the power to motivate and inspire teens to do more than follow 
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through on the types of self-improvement activities encouraged in this study. Students 

may seek social support and help from others and gain in confidence and self-esteem over 

the course of their academic careers, thus ultimately aiming for colleges and professions 

that may not have been possible previously. Gratitude may be the key in motivating 

students to “shoot for the stars,” allowing them to reach their full potential in all aspects 

of their lives.  
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Table 1 

Descriptive Statistics and Planned Contrasts for the Immediate Emotional Effect of Expressing Gratitude at T1. 
         

 

Gratitude 

Towards Kindness 

Contrast 1: +1 

Contrast 2: +1 

Contrast 3: 0 

Contrast 4: 0 

Gratitude 

Towards Health 

Contrast 1: +1 

Contrast 2: 0 

Contrast 3: +1 

Contrast 4: 0 

Gratitude Towards 

Academics 

Contrast 1: +1 

Contrast 2: 0 

Contrast 3: 0 

Contrast 4: +1 

List Daily Activities  

(Control) 

Contrast 1: -3 

Contrast 2: -1 

Contrast 3: -1 

Contrast 4: -1 

Contrast 1 Contrast 2 Contrast 3 

 

Contrast 4 

 

 M(SD) n M(SD) n M(SD) n M(SD) n  t-contrast r t-contrast r t-contrast r t-contrast r 

Gratitude 5.84 (0.91) 245 5.60 (1.10) 251 5.65 (1.06) 236 5.47 (1.14) 232 2.80** .09 3.75*** .17 1.36† .06 1.82* .08 

Connectedness  3.84 (0.68) 242 3.86 (0.73) 247 3.85 (0.74) 232 3.53 (0.67) 230 5.98*** .19 4.76*** .21 5.10*** .23 4.85*** .22 

Elevation 4.65 (1.35) 243 4.62 (1.42) 248 4.50  (1.52) 235 3.56 (1.49) 230 9.42*** .29 8.66*** .35 8.03*** .35 7.01*** .31 

Humility 5.13 (0.98) 242 5.10 (0.97) 243 5.21 (0.98) 232 5.10 (0.94) 229 0.61 .02 0.35 .02 -0.04 -.00 1.22 .06 

Indebtedness 4.55 (1.95) 242 4.57 (2.09) 246 4.37 (2.01) 235 3.02 (1.81) 230 9.91*** .31 8.40*** .36 8.57*** .37 7.41*** .33 

Guilt 2.31 (1.77) 242 2.43 (1.77) 247 2.32 (1.62) 235 2.24 (1.61) 230 0.88 .03 0.45 .02 1.20 .05 0.51 .02 

Embarrassment 1.85 (1.48) 243 1.81 (1.37) 250 1.92 (1.43) 236 1.92 (1.34) 230 -0.61 -.02 -0.54 -.02 -0.89 -.04 -0.05 -.00 

Shame 1.84 (1.53) 244 1.74 (1.31) 250 1.78 (1.32) 236 1.86 (1.38) 230 -0.71 -.02 -0.19 -.01 -0.92 -.04 -0.62 -.03 

Discomfort 2.18 (1.60) 244 2.09 (1.47) 250 2.11 (1.38) 236 2.12 (1.30) 230 0.09 .00 0.44 .02 -0.19 -.01 -0.02 -.00 

Positive affect 4.68 (1.31) 244 4.59 (1.44) 250 4.62 (1.42) 236 4.34 (1.46) 230 2.89** .09 2.66** .12 1.94* .09 2.12* .10 

Negative affect 2.54 (1.25) 244 2.49 (1.15) 250 2.54 (1.21) 236 2.73 (1.23) 230 2.26* .07 1.74* .08 2.13* .10 1.69* .08 

Improvement motivation 5.58 (1.08) 239 5.35 (1.07) 243 5.43 (1.19) 227 5.23 (1.19) 223 2.60** .09 3.36*** .15 1.19 .06 1.88* .09 

Competence 5.35 (1.31) 239 5.21 (1.35) 242 5.50 (1.41) 226 5.18 (1.35) 223 1.61† .05 1.30† .06 0.25 .01 2.49** .12 

Confidence 5.64 (1.39) 239 5.42 (1.42) 243 5.46 (1.60) 227 5.11 (1.55) 223 3.46*** .11 3.84*** .18 2.20* .10 2.50** .12 

Efficacy 5.68 (1.44) 239 5.45 (1.43) 243 5.18 (1.55) 227 5.24 (1.56) 223 1.72* .06 3.13*** .14 1.52† .07 -0.47 -.02 

General motivation 5.65 (1.29) 239 5.31 (1.41) 243 5.56 (1.37) 227 5.36 (1.44) 223 1.32† .04 2.23* .10 -0.40 -.02 1.48† .07 

Intended Effort 5.64 (1.17) 241 5.21 (1.37) 243 5.86 (1.28) 228 4.69 (1.49) 225 8.45*** .27 7.68*** .34 4.23*** .19 9.36*** .40 

Intrinsic motivation 5.28 (1.50) 239 4.77 (1.83) 240 3.88 (1.97) 226 4.35 (1.87) 220 2.19* .07 5.60*** .25 2.54** .12 -2.74 .13 

Extrinsic motivation 4.08 (1.85) 239 3.87 (1.94) 241 4.50 (1.91) 226 4.30 (1.86) 221 1.10 .04 1.27 .06 2.45** .11 -1.07 .05 

Introjected motivation 4.20 (1.97) 239 3.80 (2.04) 241 4.89 (1.90) 226 3.97 (1.98) 220 2.02* .07 1.24 .06 -0.93 -.04 4.93*** .23 

Identified motivation  5.81 (1.26) 239 5.70 (1.51) 240 5.86 (1.47) 226 5.15 (1.68) 221 5.56*** .18 4.76*** .22 3.95*** .18 5.03*** .23 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Table 2 

 Model Parameters (Standard Errors) and Goodness of Fit for Linear Change for Improvement Motivation and Life Satisfaction from Baseline to 

Posttest (T5). 

 

Note. In Model 1, the intercept parameter estimate () represents the average level of improvement motivation or life satisfaction at baseline across the sample. In Model 2, the intercept 

parameter estimate () represents the average level of improvement motivation or life satisfaction for those in the control condition.  
†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 

   Improvement Motivation  Life Satisfaction 

 

Effect Parameter 

Model 1: 

Unconditional 

Growth 

Model 2: 

Gratitude vs 

Control 

Model 3: Testing 

Trait Gratitude as 

a Moderator 

Model 4: 

Testing Gender 

as a Moderator 

 Model 1: 

Unconditional 

Growth 

Model 2: 

Gratitude vs 

Control 

Model 3: Testing 

Trait Gratitude as 

a Moderator 

Model 4: 

Testing Gender 

as a Moderator 

Fixed 

Effects 

Intercept  5.38*** (.09) 5.25*** (.12) 2.30*** (.37)  5.08*** (.26)  5.36*** (.04) 5.34*** (.06) 2.69*** (.25) 5.61*** (.18) 

Time  -0.09* (.01) -0.13*** (.02) -0.04 (.11) -0.16* (.07)  -0.04 (.02) -0.10* (.03) -0.26† (.15) -0.32*** (.09) 

Gratitude 

Conditions 
01  0.18† (.09) 0.35 (.43) 0.55† (.29)   0.02 (.07) -0.02 (.29) 0.21 (.21) 

Trait 

Gratitude 
02   0.57*** (.07)     0.51*** (.05)   

Gender 03    0.12 (.16)     -0.17 (.12) 

Time * 

Gratitude 
  0.05* (.02) 0.04 (.12) 0.05 (.08)   0.08* (.03) 0.35* (.17) 0.28** (10) 

Time * Trait 

Grat 
12   -0.02 (.02)     0.03 (.03)  

Condition * 

Trait 
13   -0.04 (.08)     0.001 (.05)  

Time * 

Gender 
14    0.02 (.04)     0.16** (.06) 

Condition * 

Gender 
15    -0.24 (.18)     -0.12 (.14) 

Time * 

Conditions * 

Trait 
16   0.002 (.02)     -0.05† (.03)  

Time * 

Conditions * 

Gender 
17    -0.002 (.05)     -0.14* (.06) 

Random 

Effects 

Level 1 
 0.51 0.51 0.51 0.51  0.19 0.19 0.19 0.19 

Level 2 
 0.89 0.89 0.58 0.86  0.70 0.71 0.42 0.69 

 0.03 0.03 0.03 0.03  0.06 0.06 0.06 0.06 

Level 3  
 0.03 0.03 0.01 0.02  0.002 0.002 0.00 0.001 

 0.00 0.00 0.00 0.00  0.001 0.001 0.001 0.001 

Goodness 

of Fit 

Deviance  11546 11528 11187 11450  5892.50 5886.10 5425.20 5834.70 

Akaike 

Information 

Criterion 

 11564 11550 11217 11480  5910.50 5908.10 5455.20 5864.70 

Bayesian 

Information 

Criterion 

 11621 11620 11312 11574  5963.40 5972.70 5543.30 5952.80 

 2   17.89*** 289.40*** 3.65   6.44* 423.72*** 28.07*** 

 df   2 4 4   2 4 4 
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Table 3 

Model Parameters (Standard Errors) and Goodness of Fit for Linear Change for Improvement Motivation and Life Satisfaction from Baseline to 

Follow-Up (T6). 

Note. In Model 1, the intercept parameter estimate () represents the average level of improvement motivation or life satisfaction at baseline across the sample. In Model 2, the intercept 
parameter estimate represents the average level of improvement motivation or life satisfaction for those in the control condition.  
†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 

   Improvement Motivation  Life Satisfaction 

 

Effect Parameter 

Model 1: 

Unconditional 

Growth 

Model 2: 

Gratitude vs 

Control 

Model 3: Testing 

Trait Gratitude as 

a Moderator 

Model 4: 

Testing Gender 

as a Moderator 

 

Model 1: 

Unconditional 

Growth 

Model 2: 

Gratitude vs 

Control 

Model 3: Testing 

Trait Gratitude as 

a Moderator 

Model 4: 

Testing Gender 

as a Moderator 

Fixed 

Effects 

Intercept  5.34*** (.08) 5.21*** (.11) 2.14*** (.37)  5.06*** (.26)  5.36*** (.03) 5.34*** (.06) 2.56*** (.25) 5.53*** (.18) 

Time  -0.07* (.01) -0.11*** (.02) 0.03 (.09) -0.16** (.06)  -0.03 (.01) -0.08** (.02) -0.002 (.11) -0.17* (.07) 

Gratitude 

Conditions 
01  0.18† (.09) 0.42 (.42) 0.51† (.29)   0.02 (.07) 0.13 (.29) 0.29 (.21) 

Trait 

Gratitude 
02   0.59*** (.07)     0.53*** (.05)  

Gender 03    0.10 (.16)     -0.12 (.12) 

Time * 

Gratitude 
  0.05* (.02) 0.02 (.11) 0.08 (.07)   0.06** (.02) 0.06 (.12) 0.11 (.08) 

Time * 

Trait Grat 
12   -0.03 (.02)     -0.01 (.02)  

Condition * 

Trait 
13   -0.05 (.08)     -0.03 (.05)  

Time * 

Gender 
14    0.03 (.04)     0.06 (.04) 

Condition * 

Gender 
15    -0.21 (.18)     -0.17 (.14) 

Time * 

Conditions 

* Trait 

16   0.01 (.02)     0.00 (.02)  

Time * 

Conditions 

* Gender 
17    -0.02 (.04)     -0.03 (.05) 

Random 

Effects 

Level 1 
 0.55 0.55 0.55 0.55  0.22 0.22 0.22 0.22 

Level 2 
 0.95 0.95 0.63 0.92  0.70 0.70 0.42 0.69 

 0.03 0.03 0.03 0.03  0.03 0.03 0.03 0.03 

Level 3  
 0.02 0.02 0.01 0.02  0.001 0.00 0.00 0.00 

 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 

Goodness 

of Fit 

Deviance  13144 13124 12779 13041  7050.50 7042.80 6583.90 6992.30 

Akaike 

Information 

Criterion 

 13162 13146 12809 13071  7068.50 7064.80 6613.90 7022.30 

Bayesian 

Information 

Criterion 

 13220 13217 12906 13168  7123.10 7131.40 6704.90 7113.30 

 2   19.61 *** 288.16*** 4.29   7.67* 418.75*** 22.68*** 

 df   2 4 4   2 4 4 
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Table 4 

Model Parameters (Standard Errors) and Goodness of Fit for Linear Change for Grade Point Average (GPA) and Eating Behavior from Baseline to 

Follow-Up (T6). 

 
Note. In Model 1, the intercept parameter estimate () represents the average GPA or eating behavior at baseline across the sample. In Model 2, the intercept parameter estimate () 

represents the average GPA or eating behavior for those in the control condition.  
†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 

   Grade Point Average (GPA)  Eating Behavior 
 

Effect Parameter 
Model 1: 

Unconditional Growth 

Model 2: Gratitude vs 

Control 
 

Model 1: 

Unconditional Growth 

Model 2: Gratitude vs 

Control 

Model 3: Testing Trait 

Gratitude as a 

Moderator 

Model 4: Testing 

Gender as a 

Moderator 

Fixed 

Effects 

Intercept  3.19*** (.06) 3.10*** (.07)  9.30*** (.46) 9.51*** (.49) 6.97*** (1.12) 8.78*** (.80) 

Time  -0.001 (.01) -0.005 (.02)  0.03 (.09) -0.18 (.12) 0.40 (.49) -0.06 (.32) 

Gratitude 

Conditions 
01  0.12* (.05)   -0.27 (.24) -0.32 (1.20) -0.25 (.75) 

Trait Gratitude 02      0.49* (.19)  

Gender 03       0.47 (.41) 

Time * 

Gratitude 
  0.003 (.02)   0.28* (.11) 0.03 (.56) 0.08 (.35) 

Time * Trait 

Grat 
12      -0.11 (.09)  

Condition * 

Trait 
13      0.005 (.22)  

Time * Gender 14       -0.08 (.19) 

Condition * 

Gender 
15       -0.01 (.48) 

Time * 

Conditions * 

Trait 
16      0.05 (.10)  

Time * 

Conditions * 

Gender 
17       0.13 (.22) 

Random 

Effects 

Level 1 
 0.07 0.07  2.27 2.27 2.27 2.27 

Level 2 
 0.38 0.38  3.89 3.91 3.66 3.82 

 0.03 0.03  0.27 0.26 0.26 0.27 

Level 3  
 0.01 0.01  0.78 0.77 0.71 0.86 

 0.00 0.00  0.02 0.02 0.02 0.02 

Goodness 

of Fit 

Deviance  3255.90 3249.10  10128 10120 10053 10071 

Akaike 

Information 

Criterion 

 3273.90 3271.10  10146 10142 10083 10101 

Bayesian 

Information 

Criterion 

 3325.50 3334.20  10197 10206 10169 10187 

 2   6.74*   7.27* 34.01*** 12.60* 

 df   2   2 4 4 
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Table 5 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) Improvement Motivation via Average Elevation, 

Controlling for Baseline Improvement Motivation.  

Note. This table corresponds to Figure 7. All continuous variables were standardized. N = 676 (post-test model). N = 495 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Elevation       

Constant -0.55 0.07 -7.92 .00 -0.68 -0.41 

Gratitude versus Control 0.71 0.08 9.01 .00 0.55 0.86 

Baseline Improvement Motivation 0.43 0.03 12.99 .00 0.37 0.50 

Posttest Improvement Motivation       

Constant 0.08 0.07 1.16 .25 -0.05 0.20 

Average Elevation 0.28 0.04 7.98 .00 0.21 0.35 

Gratitude versus Control -0.07 0.08 -0.93 .35 -0.22 0.08 

Baseline Improvement Motivation 0.43 0.03 12.70 .00 0.36 0.50 

Follow-Up       

Average Elevation       

Constant -0.55 0.08 -6.91 .00 -0.71 -0.40 

Gratitude versus Control 0.78 0.09 8.55 .00 0.60 0.96 

Baseline Improvement Motivation 0.44 0.04 11.21 .00 0.36 0.52 

Follow-Up Improvement Motivation       

Constant -0.04 0.08 -0.48 .63 -0.20 0.12 

Average Elevation 0.26 0.04 5.87 .00 0.17 0.34 

Gratitude versus Control 0.06 0.09 0.58 .56 -0.13 0.24 

Baseline Improvement Motivation 0.37 0.04 8.62 .00 0.28 0.45 
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Table 6 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) Improvement Motivation via Average 

Connectedness, Controlling for Baseline Improvement Motivation.  

Note. This table corresponds to Figure 8. All continuous variables were standardized. N = 676 (posttest model). N = 495 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Connectedness       

Constant -0.29 0.07 -4.13 .00 -0.42 -0.15 

Gratitude versus Control 0.43 0.08 5.36 .00 0.27 0.58 

Baseline Improvement Motivation 0.44 0.03 12.96 .00 0.37 0.50 

Posttest Improvement Motivation       

Constant -0.01 0.06 -0.13 .90 -0.13 0.12 

Average Connectedness 0.24 0.04 6.78 .00 0.17 0.31 

Gratitude versus Control 0.03 0.07 0.36 .72 -0.12 0.17 

Baseline Improvement Motivation 0.45 0.03 13.06 .00 0.38 0.51 

Follow-Up       

Average Connectedness       

Constant -0.32 0.08 -3.84 .00 -0.48 -0.15 

Gratitude versus Control 0.48 0.09 5.12 .00 0.30 0.67 

Baseline Improvement Motivation 0.47 0.04 11.70 .00 0.39 0.55 

Follow-Up Improvement Motivation       

Constant -0.13 0.08 -1.61 .11 -0.29 0.03 

Average Connectedness 0.16 0.04 3.75 .00 0.08 0.25 

Gratitude versus Control 0.18 0.09 1.92 .06 -0.005 0.36 

Baseline Improvement Motivation 0.40 0.04 9.20 .00 0.32 0.49 
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Table 7 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) Improvement Motivation via Average 

Indebtedness, Controlling for Baseline Improvement Motivation.  

Note. This table corresponds to Figure 9. All continuous variables were standardized. N = 676 (posttest model). N = 495 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Indebtedness       

Constant -0.53 0.07 -7.08 .00 -0.67 -0.38 

Gratitude versus Control 0.68 0.08 8.05 .00 0.52 0.85 

Baseline Improvement Motivation 0.19 0.04 5.32 .00 0.12 0.26 

Posttest Motivation       

Constant -0.005 0.07 -0.07 .94 -0.14 0.13 

Average Indebtedness 0.14 0.03 4.07 .00 0.07 0.20 

Gratitude versus Control 0.03 0.08 0.44 .66 -0.12 0.19 

Baseline Improvement Motivation 0.52 0.03 16.43 .00 0.46 0.59 

Follow-Up       

Average Indebtedness       

Constant -0.58 0.08 -6.89 .00 -0.75 -0.42 

Gratitude versus Control 0.85 0.10 8.72 .00 0.66 1.04 

Baseline Improvement Motivation 0.20 0.04 4.73 .00 0.11 0.28 

Follow-Up Improvement Motivation       

Constant -0.11 0.08 -1.27 .20 -0.27 0.06 

Average Indebtedness 0.13 0.04 3.04 .003 0.05 0.21 

Gratitude versus Control 0.15 0.10 1.51 .13 -0.04 0.34 

Baseline Improvement Motivation 0.45 0.04 11.42 .00 0.38 0.53 
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Table 8 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) Improvement Motivation via Average Negative 

Affect, Controlling for Baseline Improvement Motivation.  

Note. This table corresponds to Figure 10. All continuous variables were standardized. Negative affect was reverse scored so the positive parameter 

estimates indicate greater reductions in negative affect. N = 676 (posttest model). N = 495 (follow-up). 

 b SE t p LLCI ULCI 

Posttest       

Average Negative Affect       

Constant -0.05 0.07 0.65 .52 -0.19 0.10 

Gratitude versus Control 0.14 0.08 1.65 .10 -0.03 0.30 

Baseline Improvement Motivation 0.27 0.04 7.64 .00 0.20 0.34 

Posttest Improvement Motivation       

Constant -0.07 0.06 -1.10 .27 -0.20 0.06 

Average Negative Affect 0.12 0.03 3.40 .00 0.05 0.18 

Gratitude versus Control 0.11 0.07 1.50 .13 -0.03 0.26 

Baseline Improvement Motivation 0.52 0.03 15.87 .00 0.45 0.58 

Follow-Up       

Average Negative Affect       

Constant -0.07 0.08 -0.79 .43 -0.23 0.10 

Gratitude versus Control 0.18 0.10 1.92 .06 -0.005 0.37 

Baseline Improvement Motivation 0.31 0.04 7.63 .00 0.23 0.39 

Follow-Up Improvement Motivation       

Constant -0.17 0.08 -2.18 .03 -0.33 -0.02 

Average Negative Affect 0.11 0.04 2.51 .01 0.02 0.19 

Gratitude versus Control 0.24 0.09 2.58 .01 0.06 0.42 

Baseline Improvement Motivation 0.45 0.04 10.80 .00 0.37 0.53 
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Table 9 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) Improvement Motivation via Average Elevation, Average 

Connectedness, Average Indebtedness, and Average Negative Affect, Controlling for Baseline Improvement Motivation.  

Note. This table corresponds to Figure 11. All continuous variables were standardized. N = 676. 

 b SE t p LLCI ULCI 

Posttest       

Average Elevation       

Constant -0.55 0.07 -7.92 .00 -0.68 -0.41 

Gratitude versus Control 0.71 0.08 9.01 .00 0.55 0.86 

Baseline Improvement Motivation 0.43 0.03 12.99 .00 0.37 0.50 

Average Connectedness       

Constant -0.29 0.07 -4.13 .00 -0.42 -0.15 

Gratitude versus Control 0.43 0.08 5.36 .00 0.27 0.58 

Baseline Improvement Motivation 0.44 0.03 12.96 .00 0.37 0.50 

Average Indebtedness       

Constant -0.53 0.07 -7.08 .00 -0.67 -0.38 

Gratitude versus Control 0.68 0.08 8.05 .00 0.52 0.85 

Baseline Improvement Motivation 0.19 0.04 5.32 .00 0.12 0.26 

Average Negative Affect       

Constant -0.05 0.07 -0.65 .52 -0.19 0.10 

Gratitude versus Control 0.14 0.08 1.65 .10 -0.03 0.30 

Baseline Improvement Motivation 0.27 0.04 7.64 .00 0.20 0.34 

Posttest Improvement Motivation       

Constant 0.07 0.07 1.14 .25 -0.05 0.20 

Average Elevation 0.21 0.05 4.22 .00 0.11 0.31 

Average Connectedness 0.11 0.05 2.07 .04 0.01 0.21 

Average Indebtedness 0.01 0.04 0.17 .87 -0.07 0.09 

Average Negative Affect 0.03 0.04 0.68 .49 -0.05 0.11 

Gratitude versus Control -0.08 0.08 -1.01 .31 -0.23 0.07 

Baseline Improvement Motivation 0.40 0.04 11.62 .00 0.33 0.47 
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Table 10 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Follow-Up (T6) Improvement Motivation via Average Elevation, Average 

Connectedness, Average Indebtedness, and Average Negative Affect, Controlling for Baseline Improvement Motivation.  

Note. This table corresponds to Figure 12. All continuous variables were standardized. N = 495. 

 b SE t p LLCI ULCI 

Posttest       

Average Elevation       

Constant -0.55 0.08 -6.91 .00 -0.71 -0.40 

Gratitude versus Control 0.78 0.09 8.55 .00 0.60 0.96 

Baseline Improvement Motivation 0.44 0.04 11.21 .00 0.36 0.52 

Average Connectedness       

Constant -0.32 0.08 -3.84 .00 -0.48 -0.15 

Gratitude versus Control 0.48 0.09 5.12 .00 0.30 0.67 

Baseline Improvement Motivation 0.47 0.04 11.70 .00 0.39 0.55 

Average Indebtedness       

Constant -0.58 0.08 -6.89 .00 -0.75 -0.42 

Gratitude versus Control 0.85 0.10 8.72 .00 0.66 1.04 

Baseline Improvement Motivation 0.20 0.04 4.73 .00 0.11 0.28 

Average Negative Affect       

Constant -0.07 0.08 -0.79 .43 -0.23 0.10 

Gratitude versus Control 0.18 0.10 1.92 .06 -0.005 0.37 

Baseline Improvement Motivation 0.31 0.04 7.63 .00 0.23 0.39 

Follow-Up Improvement Motivation       

Constant -0.04 0.08 -0.48 .63 -0.20 0.12 

Average Elevation 0.25 0.06 3.97 .00 0.13 0.38 

Average Connectedness -0.03 0.06 -0.43 .67 -0.15 0.10 

Average Indebtedness 0.01 0.05 0.16 .88 -0.09 0.11 

Average Negative Affect 0.08 0.05 1.53 .13 -0.02 0.19 

Gratitude versus Control 0.05 0.10 0.51 .61 -0.14 0.24 

Baseline Improvement Motivation 0.35 0.04 8.02 .00 0.27 0.44 



 

7
2
  

Table 11 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) via Average Elevation, Controlling for Baseline 

Eating Behavior.  

Note. This table corresponds to Figure 13. All continuous variables were standardized. N = 710 (posttest model). N = 542 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Elevation       

Constant -0.60 0.07 -8.13 .00 -0.75 -0.46 

Gratitude versus Control 0.77 0.08 9.07 .00 0.60 0.94 

Baseline Eating Behavior 0.09 0.04 2.51 .01 0.02 0.16 

Posttest Eating Behavior       

Constant -0.17 0.06 -2.80 .01 -0.29 -0.05 

Average Elevation -0.01 0.03 -0.26 .79 -0.07 0.05 

Gratitude versus Control 0.20 0.07 2.76 .01 0.06 0.34 

Baseline Eating Behavior 0.64 0.03 22.55 .00 0.59 0.70 

Follow-Up       

Average Elevation       

Constant -0.66 0.09 -7.61 .00 -0.83 -0.49 

Gratitude versus Control 0.85 0.10 8.59 .00 0.66 1.05 

Baseline Eating Behavior 0.07 0.04 1.53 .13 -0.02 0.15 

Follow-Up Eating Behavior       

Constant -0.14 0.08 -1.75 .08 -0.29 0.02 

Average Elevation 0.02 0.04 0.60 .55 -0.05 0.09 

Gratitude versus Control 0.13 0.09 1.47 .14 -0.04 0.31 

Baseline Eating Behavior 0.59 0.04 16.01 .00 0.52 0.66 
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Table 12 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) via Average Connectedness, Controlling for 

Baseline Eating Behavior.  

Note. This table corresponds to Figure 14. All continuous variables were standardized. N = 710 (posttest model). N = 542 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Connectedness       

Constant -0.36 0.08 -4.81 .00 -0.51 -0.21 

Gratitude versus Control 0.49 0.09 5.73 .00 0.32 0.66 

Baseline Eating Behavior 0.10 0.04 2.89 .00 0.03 0.17 

Posttest Eating Behavior       

Constant -0.16 0.06 -2.69 .01 -0.28 -0.04 

Average Connectedness 0.02 0.03 0.66 .51 -0.04 0.08 

Gratitude versus Control 0.18 0.07 2.63 .01 0.05 0.32 

Baseline Eating Behavior 0.64 0.03 22.43 .00 0.58 0.69 

Follow-Up       

Average Connectedness       

Constant -0.38 0.09 -4.17 .00 -0.55 -0.20 

Gratitude versus Control 0.49 0.10 4.77 .00 0.29 0.69 

Baseline Eating Behavior 0.11 0.04 2.53 .01 0.03 0.20 

Follow-Up Eating Behavior       

Constant -0.13 0.08 -1.72 .09 -0.28 0.02 

Average Connectedness 0.06 0.04 1.68 .09 -0.01 0.13 

Gratitude versus Control 0.12 0.09 1.42 .16 -0.05 0.29 

Baseline Eating Behavior 0.58 0.04 15.85 .00 0.51 0.66 
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Table 13 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) via Average Indebtedness, Controlling for 

Baseline Eating Behavior.  

Note. This table corresponds to Figure 15. All continuous variables were standardized. N = 710 (posttest model). N = 542 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Indebtedness       

Constant -0.54 0.07 -7.34 .00 -0.68 -0.39 

Gratitude versus Control 0.71 0.08 8.48 .00 0.55 0.88 

Baseline Eating Behavior 0.03 0.04 0.73 .47 -0.04 0.10 

Posttest Eating Behavior       

Constant -0.18 0.06 -2.95 .003 -0.30 -0.06 

Average Indebtedness -0.02 0.03 -0.76 .45 -0.08 0.04 

Gratitude versus Control 0.21 0.07 2.93 .004 0.07 0.35 

Baseline Eating Behavior 0.64 0.03 22.65 .00 0.59 0.70 

Follow-Up       

Average Indebtedness       

Constant -0.64 0.08 -7.61 .00 -0.81 -0.48 

Gratitude versus Control 0.87 0.10 9.06 .00 0.68 1.06 

Baseline Eating Behavior 0.03 0.04 0.75 .45 0.05 0.11 

Follow-Up Eating Behavior       

Constant -0.17 0.08 -2.21 .03 -0.32 -0.02 

Average Indebtedness -0.03 0.04 -0.86 .39 -0.11 0.04 

Gratitude versus Control 0.18 0.09 1.98 .05 0.001 0.36 

Baseline Eating Behavior 0.59 0.04 16.11 .00 0.52 0.66 
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Table 14 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) via Average Negative Affect, Controlling for 

Baseline Eating Behavior.  

Note. This table corresponds to Figure 16. All continuous variables were standardized. N = 710 (posttest model). N = 542 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Negative Affect       

Constant -0.09 0.07 -1.24 .22 -0.24 0.05 

Gratitude versus Control 0.18 0.09 2.11 .04 0.01 0.35 

Baseline Eating Behavior 0.03 0.04 0.75 .46 -0.04 0.10 

Posttest Eating Behavior       

Constant -0.16 0.06 -2.75 .01 -0.28 -0.05 

Average Negative Affect 0.07 0.03 2.26 .02 0.01 0.12 

Gratitude versus Control 0.18 0.07 2.65 .01 0.05 0.31 

Baseline Eating Behavior 0.64 0.03 22.63 .00 0.58 0.69 

Follow-Up       

Average Negative Affect       

Constant -0.09 0.09 -1.03 .30 -0.26 0.08 

Gratitude versus Control 0.19 0.10 1.90 .06 -0.01 0.38 

Baseline Eating Behavior 0.01 0.04 0.30 .76 -0.07 0.10 

Follow-Up Eating Behavior       

Constant -0.14 0.07 -1.95 .05 -0.29 0.001 

Average Negative Affect 0.08 0.04 2.16 .03 0.01 0.15 

Gratitude versus Control 0.14 0.08 1.61 .11 -0.03 0.30 

Baseline Eating Behavior 0.59 0.04 16.12 .00 0.52 0.66 
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Table 15 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) Eating Behavior via Average Elevation, Average Connectedness, 

Average Indebtedness, and Average Negative Affect, Controlling for Baseline Eating Behavior.  

Note. This table corresponds to Figure 17. All continuous variables were standardized. N = 710. 

 b SE t p LLCI ULCI 

Posttest       

Average Elevation       

Constant -0.60 0.07 -8.13 .00 -0.75 -0.46 

Gratitude versus Control 0.77 0.08 9.07 .00 0.60 0.94 

Baseline Eating Behavior 0.09 0.04 2.51 .01 0.02 0.16 

Average Connectedness       

Constant -0.36 0.08 -4.81 .00 -0.51 -0.21 

Gratitude versus Control 0.49 0.09 5.73 .00 0.32 0.66 

Baseline Eating Behavior 0.10 0.04 2.89 .00 0.03 0.17 

Average Indebtedness       

Constant -0.54 0.07 -7.34 .00 -0.68 -0.39 

Gratitude versus Control 0.71 0.08 8.48 .00 0.55 0.88 

Baseline Eating Behavior 0.03 0.04 0.73 .47 -0.04 0.10 

Average Negative Affect       

Constant -0.09 0.07 -1.24 .22 -0.24 0.05 

Gratitude versus Control 0.18 0.09 2.11 .04 0.01 0.35 

Baseline Eating Behavior 0.03 0.04 0.75 .46 -0.04 0.10 

Posttest Eating Behavior       

Constant -0.18 0.06 -2.90 .004 -0.30 -0.06 

Average Elevation -0.01 0.05 -0.16 .88 -0.10 0.08 

Average Connectedness -0.02 0.05 -0.52 .60 -0.12 0.07 

Average Indebtedness -0.01 0.04 -0.27 .79 -0.09 0.06 

Average Negative Affect 0.08 0.04 2.16 .03 0.08 0.16 

Gratitude versus Control 0.20 0.07 2.80 .01 0.06 0.34 

Baseline Eating Behavior 0.64 0.03 22.54 .00 0.59 0.70 
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Table 16 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Follow-Up (T6) Eating Behavior via Average Elevation, Average Connectedness, 

Average Indebtedness, and Average Negative Affect, Controlling for Baseline Eating Behavior.  

Note. This table corresponds to Figure 18. All continuous variables were standardized. N = 542. 

 b SE t p LLCI ULCI 

Follow-Up       

Average Elevation       

Constant -0.66 0.09 -7.61 .00 -0.83 -0.49 

Gratitude versus Control 0.85 0.10 8.59 .00 0.66 1.05 

Baseline Eating Behavior 0.07 0.04 1.53 .13 -0.02 0.15 

Average Connectedness       

Constant -0.38 0.09 -4.17 .00 -0.55 -0.20 

Gratitude versus Control 0.49 0.10 4.77 .00 0.29 0.69 

Baseline Eating Behavior 0.11 0.04 2.53 .01 0.03 0.20 

Average Indebtedness       

Constant -0.64 0.08 -7.61 .00 -0.81 -0.48 

Gratitude versus Control 0.87 0.10 9.06 .00 0.68 1.06 

Baseline Eating Behavior 0.03 0.04 0.75 .45 -0.05 0.11 

Average Negative Affect       

Constant -0.09 0.09 -1.03 .30 -0.26 0.08 

Gratitude versus Control 0.19 0.10 1.90 .06 -0.01 0.38 

Baseline Eating Behavior 0.01 0.04 0.30 .76 -0.07 0.10 

Follow-Up Eating Behavior       

Constant -0.16 0.08 -2.00 .05 -0.31 -0.003 

Average Elevation 0.01 0.06 0.24 .81 -0.10 0.13 

Average Connectedness 0.03 0.06 0.50 .62 -0.09 0.15 

Average Indebtedness -0.05 0.05 -1.03 .30 -0.14 0.04 

Average Negative Affect 0.06 0.05 1.10 .27 -0.04 0.15 

Gratitude versus Control 0.16 0.09 1.71 .09 -0.02 0.34 

Baseline Eating Behavior 0.59 0.04 15.89 .00 0.51 0.66 
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Table 17 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) Life Satisfaction via Average Elevation, 

Controlling for Baseline Life Satisfaction.  

Note. This table corresponds to Figure 19. All continuous variables were standardized. N = 716 (posttest model). N = 547 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Elevation       

Constant -0.62 0.07 -8.84 .00 -0.76 -0.48 

Gratitude versus Control 0.78 0.08 9.70 .00 0.62 0.94 

Baseline Life Satisfaction 0.32 0.03 9.15 .00 0.25 0.38 

Posttest Life Satisfaction       

Constant 0.01 0.05 0.22 .83 -0.09 0.12 

Average Elevation 0.23 0.03 8.34 .00 0.18 0.28 

Gratitude versus Control -0.03 0.06 -0.43 .67 -0.15 0.10 

Baseline Life Satisfaction 0.64 0.03 23.73 .00 0.58 0.69 

Follow-Up       

Average Elevation       

Constant -0.67 0.08 -8.20 .00 -0.82 -0.51 

Gratitude versus Control 0.85 0.09 9.15 .00 0.66 1.03 

Baseline Life Satisfaction 0.34 0.04 8.78 .00 0.27 0.42 

Follow-Up Life Satisfaction       

Constant 0.004 0.06 0.06 .95 -0.12 0.13 

Average Elevation 0.18 0.03 5.55 .00 0.11 0.24 

Gratitude versus Control -0.01 0.07 -0.17 .87 -0.16 0.13 

Baseline Life Satisfaction 0.66 0.03 21.13 .00 0.60 0.72 
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Table 18 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) via Average Connectedness, Controlling for 

Baseline Life Satisfaction.  

Note. This table corresponds to Figure 20. All continuous variables were standardized. N = 716 (posttest model). N = 546 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Connectedness       

Constant -0.38 0.06 -6.02 .00 -0.51 -0.26 

Gratitude versus Control 0.50 0.07 6.82 .00 0.35 0.64 

Baseline Life Satisfaction 0.53 0.03 17.01 .00 0.47 0.59 

Posttest Life Satisfaction       

Constant -0.003 0.05 -0.05 .96 -0.10 0.10 

Average Elevation 0.34 0.03 11.43 .00 0.28 0.39 

Gratitude versus Control -0.01 0.06 -0.24 .81 -0.13 0.10 

Baseline Life Satisfaction 0.53 0.03 18.32 .00 0.47 0.59 

Follow-Up       

Average Connectedness       

Constant -0.37 0.07 -4.94 .00 -0.51 -0.22 

Gratitude versus Control 0.47 0.08 5.50 .00 0.30 0.63 

Baseline Life Satisfaction 0.58 0.04 16.11 .00 0.51 0.65 

Posttest Life Satisfaction       

Constant -0.03 0.06 -0.45 .65 -0.15 0.09 

Average Elevation 0.24 0.03 6.85 .00 0.17 0.30 

Gratitude versus Control 0.03 0.07 0.38 .71 -0.11 0.16 

Baseline Life Satisfaction 0.58 0.03 16.68 .00 0.51 0.65 
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Table 19 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) via Average Indebtedness, Controlling for 

Baseline Life Satisfaction.  

Note. This table corresponds to Figure 21. All continuous variables were standardized. N = 716 (posttest model). N = 547 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Indebtedness       

Constant -0.55 0.07 -7.45 .00 -0.69 -0.40 

Gratitude versus Control 0.72 0.08 8.55 .00 0.55 0.88 

Baseline Life Satisfaction 0.05 0.04 1.38 .17 -0.02 0.12 

Posttest Life Satisfaction       

Constant -0.07 0.06 -1.30 .19 -0.18 0.04 

Average Indebtedness 0.11 0.03 3.93 .00 0.05 0.16 

Gratitude versus Control 0.08 0.06 1.17 .24 -0.05 0.20 

Baseline Life Satisfaction 0.70 0.03 26.72 .00 0.65 0.75 

Follow-Up       

Average Indebtedness       

Constant -0.64 0.08 -7.65 .00 -0.81 -0.48 

Gratitude versus Control 0.88 0.10 9.17 .00 0.69 1.06 

Baseline Life Satisfaction 0.07 0.04 1.62 .11 -0.01 0.15 

Posttest Life Satisfaction       

Constant -0.05 0.06 -0.70 .49 -0.17 0.08 

Average Indebtedness 0.11 0.03 3.42 .00 0.05 0.17 

Gratitude versus Control 0.04 0.08 0.58 .56 -0.10 0.19 

Baseline Life Satisfaction 0.71 0.03 23.96 .00 0.65 0.77 
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Table 20 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) and Follow-Up (T6) via Average Negative Affect, Controlling for 

Baseline Life Satisfaction.  

Note. This table corresponds to Figure 22. All continuous variables were standardized. Negative affect was reverse scored so the positive parameter 

estimates indicate greater reductions in negative affect. N = 716 (posttest model). N = 547 (follow-up model). 

 b SE t p LLCI ULCI 

Posttest       

Average Negative Affect       

Constant -0.12 0.06 -1.88 .06 -0.25 0.01 

Gratitude versus Control 0.18 0.07 2.52 .01 0.04 0.33 

Baseline Life Satisfaction 0.52 0.03 16.38 .00 0.45 0.58 

Posttest Life Satisfaction       

Constant -0.10 0.05 -1.98 .05 -0.21 -0.00 

Average Negative Affect 0.23 0.03 7.47 .00 0.17 0.29 

Gratitude versus Control 0.11 0.06 1.84 .07 -0.01 0.23 

Baseline Life Satisfaction 0.59 0.03 19.70 .00 0.53 0.65 

Follow-Up       

Average Negative Affect       

Constant -0.09 0.07 -1.21 .23 -0.23 0.06 

Gratitude versus Control 0.16 0.08 1.96 .05 -0.001 0.33 

Baseline Life Satisfaction 0.48 0.04 13.36 .00 0.41 0.55 

Follow-Up Life Satisfaction       

Constant -0.10 0.06 -1.62 .10 -0.22 0.02 

Average Negative Affect 0.17 0.04 4.72 .00 0.10 0.24 

Gratitude versus Control 0.11 0.07 1.58 .11 -0.03 0.25 

Baseline Life Satisfaction 0.64 0.03 18.90 .00 0.57 0.71 
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Table 21 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Posttest (T5) Life Satisfaction via Average Elevation, Average Connectedness, 

Average Indebtedness, and Average Negative Affect, Controlling for Baseline Life Satisfaction.  

Note. This table corresponds to Figure 23. All continuous variables were standardized. N = 716. 

 b SE t p LLCI ULCI 

Posttest       

Average Elevation       

Constant -0.62 0.07 -8.84 .00 -0.76 -0.48 

Gratitude versus Control 0.78 0.08 9.70 .00 0.62 0.94 

Baseline Life Satisfaction 0.32 0.03 9.15 .00 0.25 0.38 

Average Connectedness       

Constant -0.38 0.06 -6.02 .00 -0.51 -0.26 

Gratitude versus Control 0.50 0.07 6.82 .00 0.35 0.64 

Baseline Life Satisfaction 0.53 0.03 17.02 .00 0.47 0.59 

Average Indebtedness       

Constant -0.55 0.07 -7.45 .00 -0.69 -0.40 

Gratitude versus Control 0.72 0.08 8.55 .00 0.55 0.88 

Baseline Life Satisfaction 0.05 0.04 1.38 .17 -0.02 0.12 

Average Negative Affect       

Constant -0.12 0.06 -1.88 .06 -0.25 0.01 

Gratitude versus Control 0.18 0.07 2.52 .01 0.04 0.33 

Baseline Life Satisfaction 0.52 0.03 16.38 .00 0.45 0.58 

Posttest Life Satisfaction       

Constant 0.03 0.05 0.62 .54 -0.07 0.13 

Average Elevation 0.10 0.04 2.66 .01 0.03 0.18 

Average Connectedness 0.21 0.04 5.19 .00 0.13 0.29 

Average Indebtedness 0.01 0.03 0.18 .86 -0.06 0.07 

Average Negative Affect 0.12 0.03 3.48 .00 0.05 0.18 

Gratitude versus Control -0.06 0.06 -0.99 .32 -0.18 0.06 

Baseline Life Satisfaction 0.50 0.03 16.75 .00 0.44 0.56 
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Table 22 

OLS Parameter Estimates for the Effect of Expressing Gratitude on Follow-Up (T6) Life Satisfaction via Average Elevation, Average Connectedness, 

Average Indebtedness, and Average Negative Affect, Controlling for Baseline Life Satisfaction.  

Note. This table corresponds to Figure 24. All continuous variables were standardized. N = 546. 

 b SE t p LLCI ULCI 

Follow-Up       

Average Elevation       

Constant -0.67 0.08 -8.20 .00 -0.82 -0.51 

Gratitude versus Control 0.84 0.09 9.12 .00 0.66 1.03 

Baseline Life Satisfaction 0.35 0.04 8.80 .00 0.27 0.42 

Average Connectedness       

Constant -0.37 0.07 -4.94 .00 -0.51 -0.22 

Gratitude versus Control 0.47 0.08 5.50 .00 0.30 0.63 

Baseline Life Satisfaction 0.58 0.04 16.11 .00 0.51 0.65 

Average Indebtedness       

Constant -0.64 0.08 -7.66 .00 -0.81 -0.48 

Gratitude versus Control 0.87 0.10 9.14 .00 0.69 1.06 

Baseline Life Satisfaction 0.07 0.04 1.66 .10 -0.01 0.15 

Average Negative Affect       

Constant -0.09 0.07 -1.21 .23 -0.23 0.06 

Gratitude versus Control 0.17 0.08 2.01 .04 0.004 0.33 

Baseline Life Satisfaction 0.47 0.04 13.32 .00 0.40 0.54 

Follow-Up Life Satisfaction       

Constant 0.01 0.06 0.18 .85 -0.11 0.14 

Average Elevation 0.07 0.05 1.51 .13 -0.02 0.16 

Average Connectedness 0.13 0.05 2.62 .01 0.03 0.23 

Average Indebtedness 0.03 0.04 0.85 .39 -0.04 0.11 

Average Negative Affect 0.10 0.04 2.35 .02 0.02 0.18 

Gratitude versus Control -0.03 0.07 -0.41 .68 -0.18 0.11 

Baseline Life Satisfaction 0.57 0.04 16.00 .00 0.50 0.64 
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Figure 3. Students’ motivation to improve themselves throughout the study separated by condition (top). 

The bottom two panels depict changes in improvement motivation over time moderated by trait gratitude 

(bottom left) and gender (bottom right). Trait gratitude was separated into below average trait gratitude 

(LOW) and above average trait gratitude (HIGH). 
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Figure 4. Students’ grade point average throughout the study separated by condition. 
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Figure 5. Students’ eating behavior separated by condition (top). The bottom two panels depict changes in 

eating behavior over time moderated by trait gratitude (bottom left) and gender (bottom right). Trait 

gratitude was separated into below average trait gratitude (LOW) and above average trait gratitude (HIGH). 
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Figure 6. Students’ life satisfaction throughout the study separated by condition. The bottom two panels 

depict changes in life satisfaction over time moderated by trait gratitude (bottom left) and gender (bottom 

right). Trait gratitude was separated into below average trait gratitude (LOW) and above average trait 

gratitude (HIGH). 
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Figure 7. Effect of expressing gratitude on improvement motivation at the post-test (top) and follow-up 

(bottom) via increased elevation throughout the study, controlling for baseline improvement motivation. 

All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 8. Effect of expressing gratitude on improvement motivation at the post-test (top) and follow-up 

(bottom) via increased connectedness throughout the study, controlling for baseline improvement 

motivation. All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 9. Effect of expressing gratitude on improvement motivation at the post-test (top) and follow-up 

(bottom) via increased indebtedness throughout the study, controlling for baseline improvement motivation. 

All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 10. Effect of expressing gratitude on improvement motivation at the post-test (top) and follow-up 

(bottom) via reduced negative affect throughout the study, controlling for baseline improvement 

motivation. All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 11. Effect of expressing gratitude on improvement motivation at the post-test via reduced elevation, 

connectedness, indebtedness, and negative affect throughout the study, controlling for baseline 

improvement motivation. All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 12. Effect of expressing gratitude on improvement motivation at the follow-up via reduced 

elevation, connectedness, indebtedness, and negative affect throughout the study, controlling for baseline 

improvement motivation. All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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 Figure 13. Effect of expressing gratitude on eating behavior at the post-test (top) and follow-up (bottom) 

via increased elevation throughout the study, controlling for baseline eating behavior. All continuous 

variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 14. Effect of expressing gratitude on eating behavior at the post-test (top) and follow-up (bottom) 

via increased connectedness throughout the study, controlling for baseline eating behavior. All continuous 

variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 15. Effect of expressing gratitude on eating behavior at the post-test (top) and follow-up (bottom) 

via increased indebtedness throughout the study, controlling for baseline eating behavior. All continuous 

variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 16. Effect of expressing gratitude on eating behavior at the post-test (top) and follow-up (bottom) 

via reduced negative affect throughout the study, controlling for baseline eating behavior. All continuous 

variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 17. Effect of expressing gratitude on eating behavior at the posttest via reduced elevation, 

connectedness, indebtedness, and negative affect throughout the study, controlling for baseline eating 

behavior. All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 18. Effect of expressing gratitude on eating behavior at the follow-up via reduced elevation, 

connectedness, indebtedness, and negative affect throughout the study, controlling for baseline eating 

behavior. All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 19. Effect of expressing gratitude on life satisfaction at the post-test (top) and follow-up (bottom) 

via increased elevation throughout the study, controlling for baseline life satisfaction. All continuous 

variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 20. Effect of expressing gratitude on life satisfaction at the post-test (top) and follow-up (bottom) 

via increased connectedness throughout the study, controlling for baseline life satisfaction. All continuous 

variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 21. Effect of expressing gratitude on life satisfaction at the post-test (top) and follow-up (bottom) 

via increased indebtedness throughout the study, controlling for baseline life satisfaction. All continuous 

variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 22. Effect of expressing gratitude on life satisfaction at the post-test (top) and follow-up (bottom) 

via reduced negative affect throughout the study, controlling for baseline life satisfaction. All continuous 

variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 23. Effect of expressing gratitude on life satisfaction at the post-test via reduced elevation, 

connectedness, indebtedness, and negative affect throughout the study, controlling for baseline life 

satisfaction. All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Figure 24. Effect of expressing gratitude on life satisfaction at the follow-up via reduced elevation, 

connectedness, indebtedness, and negative affect throughout the study, controlling for baseline life 

satisfaction. All continuous variables were standardized. 

†p ≤ .10. *p ≤ .05. **p ≤ .01. ***p ≤ .001. 
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Appendix A 

Parent Consent Form 

 

Parents provided their consent for their child’s participation prior to Week 1.  

 

Dear Parents, 

 

Researchers from the Positive Psychology Lab at the University of California, Riverside 

have teamed up with [school name] for a study on the relationship between positive 

activities, positive experiences, and emotion in teens. Please read the following 

information about the study. If you agree to allow your child to participate in this activity, 

please sign and return this form by [date]. 

 

Students will answer questions concerning their weekly experiences and the various 

emotions and thoughts they experience each week for 7 weeks. They will also be asked to 

follow through on instructions for positive activities designed to increase their well-

being. The questionnaires will take approximately 30-40 minutes to complete on a secure, 

password-protected study website. Additionally, students will be asked to put effort into 

improving a certain aspect of their lives 30 minutes each week. After the completion of 

the study, they will be instructed to log on to the study website one additional time to 

complete a 3-month follow-up (30 minutes). All of these measures will be completed in 

the computer lab at school as part of a classroom activity and students in the class will all 

complete the measures at the same time. Standardized test scores, grades, fitness scores, 

and/or attendance records may be obtained at week 1, week 7, and again at the follow-up 

3 months later. Participation is voluntary, and if your child chooses not to participate, 

they may complete an alternative activity, chosen by the teacher. If you do not feel 

comfortable having your child’s test scores, grades, fitness scores, and/or attendance 

records being used for research, they can still participate in the study. You (on behalf of 

your child) or your child may decide not to participate in a given week or to stop 

participating entirely without any penalty. Termination of participation will not affect the 

student’s grades, treatment in class, or relationship with the school or UCR. You or your 

child may terminate participation by contacting the teacher. If your child is unable to 

complete the study in class one week (for example, due to absence), he or she may 

complete it at home, online. 

 

Confidentiality 

All the data that your child provides is strictly confidential; he or she will be identified 

only by a number when the researchers analyze the well-being measures. Although we 

will collect demographic information, only the authorized researchers from UCR will be 

able to link your child’s demographic information to their study ID number. We will not 

pass your information on to any other organizations and all data reported will be reported 

only in the aggregate form. Your child is free to withdraw from the study at any time. 
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Contacts 

If you have any questions about the measures put together by Dr. Lyubomirsky, please 

feel free to contact us at pawlab.ucr@gmail.com. If you have any concerns or questions 

about your child’s rights as research participants, you may contact the Human Subjects 

Research Board at the University of California, Riverside by phone at 951-827-4810 or 

by email at IRB@UCR.EDU. 

 

We would appreciate it if you could indicate on the slip provided on the attached page 

whether or not your son/daughter has your permission to participate. Please sign and date 

the attached slip where indicated. We would appreciate it if your son/daughter could 

return the bottom portion of the slip (with either a “yes” or a “no”) to your child’s teacher 

by [date]. Thank you very much for considering this request. 

 

Sincerely, 

 
Sonja Lyubomirsky, Ph.D. 

Professor of Psychology 

Positive Psychology Laboratory 

Department of Psychology 

University of California, Riverside 

Riverside, CA 92507 

_______________________________________________________________________ 

DETACH HERE AND RETURN TO SCHOOL 

I understand that my son or daughter’s participation in the above study is entirely 

voluntary, and that I or my child may refuse to participate, or I or my child is free to 

withdraw from the study at any time without any consequences. I have received a copy of 

this consent form for my own records. I consent to my child’s participation in this study 

and in signing this document I am, in no way, waiving the legal rights of myself or my 

child. 

 

If you have read all of the information provided regarding the Positive Activities Study, 

please check the appropriate box, sign below, and return this form.  

 

 YES, I agree to let my child participate in the Positive Activities Study AND agree to 

let my child’s standardized test scores, grades, fitness scores, and/or attendance records 

be used for research purposes only. I understand that this information will be kept 

completely confidential and will not be shared with any outside agency. 

 

 YES, I agree to let my child participate in the Positive Activities Study, but DO NOT  

want my child’s standardized test scores, grades, fitness scores, and/or attendance 

records to be used for research purposes only. 

 

 NO, I do not agree to let my child to participate in the Positive Activities Study. 

mailto:pawlab.ucr@gmail.com
mailto:IRB@UCR.EDU
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Parent’s Signature   Parent’s Printed Name    

 Date 

 

Son or Daughter’s Printed Name 
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Appendix B 

Student Assent Form 

Students provided their assent for participation at Week 1.  

 

This is a study of the relationship between positive activities, positive experiences, and 

emotion. Some of the questions will concern your weekly experiences and the various 

emotions and thoughts you experience. In this study, you will be asked to complete 

online questionnaires each week for 7 weeks. You will also be asked to follow through on 

instructions for positive activities designed to increase your well-being each week for 6 

weeks. The measures on the 1st, 4th, and 7th weeks will take about 40 minutes to 

complete, and the measures on the 2nd, 3rd, 5th, and 6th weeks will take about 30 

minutes. Additionally, you will be asked to put effort into improving a certain aspect of 

your life 30 minutes each week. After the completion of the study, you will be asked to 

log on to the site one more time to complete a 3-month follow-up (30 minutes). Your 

grades, fitness scores, standardized test scores, and/or attendance records may be 

collected from your school at week 1, week 7, and again at the follow up 3 months later. 

Please feel free to print this page for your records. 

 

The study will be completed entirely over the Internet. In order to log-in to the system 

each time, you will only need the password we have provided you. You will receive an 

email notification reminding you when to login again for any given phase of the study. 

Your password will also be emailed to you each week in case you forget. 

You may decide to end your participation in this experiment at any time. You may skip 

any question on the surveys that you do not wish to answer. Your responses, of course, 

will be completely confidential; all materials will be identified by an assigned participant 

number, not by your name. Your individual privacy will be maintained in all published 

and written data resulting from this study. Remember, your grades will not be affected by 

your participation in the study and you are not obligated to participate. Teachers will not 

have access to your responses. 

 

At the end of the experiment, you will have the opportunity to ask questions about the 

surveys and interventions. If, during the course of this study, you have any health 

concerns or, if you feel sad or generally unhappy, you are encouraged to call your doctor 

or mental health practitioner. To find a mental health practitioner near you, please visit 

https://www.find-a-therapist.com (International). 

 

If you have any comments or questions regarding the conduct of this research, please 

contact the Human Subjects Research Board at the University of California, Riverside by 

phone at 951-827-4810 or by email at IRB@UCR.EDU. If you have any questions 

specific to the study or research area, feel free to contact the researchers directly at 

pplab.ucr@gmail.com  

 

mailto:pplab.ucr@gmail.com
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If you have read this form and have decided to participate in this study, please understand 

that your participation is voluntary and that you have the right to withdraw your consent 

or to leave the study at any time. By clicking the NEXT button below, you have indicated 

your consent to participate in this study and will begin filling out the surveys (should take 

no longer than 40 minutes).
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Appendix C 

Demographics 

This scale was administered at Week 1 only. 

Instructions: Please complete the following information.  

First name  _______________________________ Last name     

E-mail address ______________________________________________________ 

Age  ________ 

Gender  (choose one) 

 

Ethnicity (choose one)  

American 

Indian/ 

Alaskan 

Native 

Asian 

Black or 

African 

American 

Hawaiian 

or Pacific 

Islander 

White 

Hispanic 

or 

Latino(a) 

More than 

one 
Other 

      

If you indicated “More than one” or “Other,” please explain   

_____________________________________________ 

If you indicated “Asian,” please specify (e.g., Chinese, Korean, Japanese) 

_________________________________________ 

Class standing  (choose one) 

Freshman Sophomore Junior Senior 

 

Parental Level of Education  

Please choose the highest level of education that your parents attained (choose one) 

Male Female 
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Neither of my parents graduated from high school 

One or both of my parents graduated from high school 

One or both of my parents attended some college 

One or both of my parents graduated from college 

One or both of my parents attended post-baccalaureate or graduate education 
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Appendix D 

Testimonials 

Students read these testimonials at T1and T3.  

 

Time 1 testimonial about feeling connected and indebted 

 

A few months ago I participated in this study that involved writing a letter thanking my 

friend who had done something really nice for me. Even though I didn’t have to give the 

letter to my friend, just writing it made me feel really connected to her. I felt a lot closer 

to her after I thought about how she had gone out of her way for me. I realized how 

important our friendship really is to me. Now I feel kind like I should to do something 

nice for someone, too. I know my friend really took a lot of time and effort to do me that 

favor, and I appreciated it a lot. So now I want to do something nice for someone else, 

because I know how much it could mean to them. It’s a good feeling to have, kind of like 

I want to pay it forward. 

 

Time 3 testimonial about feeling elevated and humble 

 

Last year, I was involved in this study where we had to write gratitude letters for 

something someone did for us. I decided to write a letter to my coach, because he had 

helped me out of a situation when I really needed it. After I wrote the letter, I started 

feeling really good and warm inside. It was one of those “warm and fuzzy” moments. I 

never wound up giving him the letter, but it didn’t matter because even just writing about 

gratitude was a pretty moving experience for me. There was a feeling like my heart was 

going to come out through my chest. It was pretty cool. This letter also kind of put some 

things in perspective for me. Sometimes it’s easy to forget that I’m not any better or 

worse than anybody else, and there are a lot of things going on in other people’s lives that 

I don’t even know about. I felt like writing this letter made me remember that. 

 

Time 1 testimonial about organization (control) 

 

I was a part of a study where we had to write about the importance of organization. I 

didn’t really think I would get that much out of it, but it actually really helped me. Before 

I did that exercise, I was kind of just trying to remember all the things I had to do in my 

head. It was pretty overwhelming to keep all those details straight.  Then, after I wrote a 

little bit about organization, I realized that if I used the planner my mom had gotten me, I 

could just write down all the things I had to do for every class, and it wouldn’t be so 

overwhelming. I could prioritize what I was working on, and if certain assignments were 

due sooner, I could work on those first. If things were written down, I probably wouldn’t 

forget to do assignments as much. 

 

Time 3 testimonial about organization (control) 
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In this study we did last year, I had to write about the pros and cons of getting organized. 

I always considered myself kind of organized already, but after I thought about it, I 

realized there was probably a little more I could do. I hadn’t thought about how being 

organized about school can actually help even outside of school. For example, if I am 

more organized about my worksheets and textbooks, I won’t have to waste any time 

searching for them in my locker or backpack, and then I can get them done faster. Or, if I 

am more organized about keeping track of due dates and things, it might help me find 

more time to hang out with friends. Even though I wasn’t totally disorganized before, I 

still found some areas I could improve. 
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Appendix E 

 

Gratitude Letter Instructions 

 

Students wrote letters of gratitude each week from Week 1 to Week 4. 

 

Gratitude towards academics. 

 

Please take a moment to think back over the past several years of your life and remember 

an instance when someone did something to help you with your school work for which 

you are extremely grateful. Think of the people – parents, relatives, friends, neighbors, 

teachers, and so on – who have been especially helpful to your academic success. For 

example, you may feel grateful for a friend who helped you finish a school project, or a 

teacher who taught you a useful skill. Now, for the next 5 minutes, write a letter to one of 

these individuals. You will not be able to advance to the next screen until 5 minutes have 

passed. Use the instructions below to help guide you through this process: 

 

1.  Use whatever letter format you like, but remember to write as though you are directly 

addressing the individual you are grateful to.  If it is helpful to head the letter “Dear so-

and-so,” or end with “Sincerely, XXX,” feel free to do so. 

2.  Do not worry about perfect grammar and spelling. 

3. Describe in specific terms the kind act this person bestowed upon you and how the 

kind act affected your life. 

4. Describe what you are doing now and how you often remember their efforts. 

5. Remember: Anything you write will remain strictly confidential. Although you are 

welcome to show or give this letter to anyone you please, for the purposes of this study, 

the letter you write is a private document in which you can express your gratitude freely 

without intent to deliver it to anyone. Should an experimenter read this entry in the 

future, it will be identifiable only by a subject number and not by a name. 

 

Gratitude towards health. 

 

Please take a moment to think back over the past several years of your life and remember 

an instance when someone did something to help you with your health for which you are 

extremely grateful. Think of the people – parents, relatives, friends, neighbors, teachers, 

and so on – who have been especially helpful to your health. For example, you may feel 

grateful for a friend who helped motivate you to maintain a healthy lifestyle, or a friend 

who helped you eat healthier meals. Now, for the next 5 minutes, write a letter to one of 

these individuals. You will not be able to advance to the next screen until 5 minutes have 

passed. Use the instructions below to help guide you through this process: 
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1.  Use whatever letter format you like, but remember to write as though you are directly 

addressing the individual you are grateful to.  If it is helpful to head the letter “Dear so-

and-so,” or end with “Sincerely, XXX,” feel free to do so. 

2.  Do not worry about perfect grammar and spelling. 

3. Describe in specific terms the kind act this person bestowed upon you and how the 

kind act affected your life. 

4. Describe what you are doing now and how you often remember their efforts. 

5. Remember: Anything you write will remain strictly confidential. Although you are 

welcome to show or give this letter to anyone you please, for the purposes of this study, 

the letter you write is a private document in which you can express your gratitude freely 

without intent to deliver it to anyone. Should an experimenter read this entry in the 

future, it will be identifiable only by a subject number and not by a name. 

 

Gratitude towards kindness. 

 

Please take a moment to think back over the past several years of your life and remember 

an instance when someone did a kind act (or acts) for you for which you are extremely 

grateful. Think of the people – parents, relatives, friends, neighbors, teachers, employers, 

and so on – who have been especially generous and thoughtful towards you. For example, 

you may feel grateful for a friend who was there for you when you needed them, or 

helped give you a new perspective on things when you were upset. Now, for the next 5 

minutes, write a letter to one of these individuals. You will not be able to advance to the 

next screen until 5 minutes have passed. Use the instructions below to help guide you 

through this process: 

 

1.  Use whatever letter format you like, but remember to write as though you are directly 

addressing the individual you are grateful to.  If it is helpful to head the letter “Dear so-

and-so,” or end with “Sincerely, XXX,” feel free to do so. 

2.  Do not worry about perfect grammar and spelling. 

3. Describe in specific terms the kind act this person bestowed upon you and how the 

kind act affected your life. 

4. Describe what you are doing now and how you often remember their efforts. 

5. Remember: Anything you write will remain strictly confidential. Although you are 

welcome to show or give this letter to anyone you please, for the purposes of this study, 

the letter you write is a private document in which you can express your gratitude freely 

without intent to deliver it to anyone. Should an experimenter read this entry in the 

future, it will be identifiable only by a subject number and not by a name. 

 

Neutral control activity. 

 

Please take a moment to think about what you did over the past 7 days. That is, create a 

mental outline of what you did during that time. Now, for the next 5 minutes, please write 

these activities out in a list format. You will not be able to advance to the next screen 
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until 5 minutes have passed. Use the instructions below to help guide you through this 

process: 

 

1. Use whatever writing style you please, but be as detail oriented as possible. 

2. Try to leave out emotions, feelings, or opinions pertaining to your plans. 

3.  Focus on exactly what you did. 

4. Do not worry about perfect grammar and spelling. 

5. Remember: Anything you write will remain strictly confidential. Should an 

experimenter read this entry in the future, it will be identifiable only by a subject number 

and not by a name. 
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Appendix F 

 

Additional Writing Activities  

 

Students responded to these questions on Week 1 and Week 3.  

 

Intentions, costs, and benefits. 

Instructions: On the previous page, you wrote about a time a person did something kind 

for you/helped you with your health/helped you with your academics. 

 

Intentions 

Think about whether this person has gone out of his or her way to help you. If so, why? 

What were this person’s intentions? Write your thoughts in the box below. 

 

Costs 

Think about what, if anything, this person had to give up in order to help you. Write your 

thoughts in the box below. 

 

Benefits 

Think about how little or how much you have benefited from this person’s help. Write 

your thoughts in the box below. 

 

Benefits and obstacles (control). 

Benefits 

Think about the benefits of becoming more organized. Write your thoughts in the box 

below. 

 

Obstacles 

Think about the obstacles of becoming more organized. Write your thoughts in the box 

below. 
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Appendix G 

 

Additional Writing Activities  

 

Students responded to these questions on Week 2 and Week 4.  

 

Writing about feeling connected and indebted at Week 2.  

On the previous page, you wrote about a time a person did something kind for you/helped 

you with your health/helped you with your academics. 

 

How might this person’s actions make you feel closer and more connected to the person 

who helped you and/or other people? Write your thoughts in the box below. 

 

How might this person’s actions make you feel like you owe something to this person? 

Write your thoughts in the box below. 

 

Writing about feeling elevated and humbled at Week 4.  

On the previous page, you wrote about a time a person did something kind for you/helped 

you with your health/helped you with your academics. 

 

How might this person’s actions make you feel moved, uplifted, and inspired to be a 

better person? Write your thoughts in the box below. 

 

How might this person’s actions help you recognize that the good things in your life are 

due to the support of other people? Write your thoughts in the box below. 

 

Writing about how listing activities helps organization (control) at Week 2 and 

Week 4.  

On the previous page, you listed your daily activities from the previous week. How might 

this help you become a more organized person? Write your thoughts in the box below. 
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Appendix H 

 

Self-Improvement Instructions 

 

These instructions were presented to students at the end of the survey each week from 

Week 1 through Week 4.  

 

Improvement in kindness.  

In our daily lives, we all perform acts of kindness for others. These acts may be large or 

small and the person for whom the act is performed may or may not be aware of the act. 

Examples include offering to watch your younger siblings, baking a treat for a friend, 

helping a peer with a school project, visiting an elderly relative, or writing a thank you 

letter. During one day this week (any day you choose), focus on being especially kind to 

others. Spend at least 30 minutes intentionally doing more for others. For example, you 

might always text your friend or relative to say hello (a kind act), but you might consider 

calling them for an even kinder, more thoughtful gesture. The kind acts you perform do 

not need to be for the same person, the person may or may not be aware of the act, and 

the act may or may not be similar to the examples listed. Next week you will log-in to the 

study website to report what you did to practice kindness. Please do not perform any acts 

that may place yourself or others in danger. 

 

Improvement in health.  

People vary widely in their commitment to healthy practices. Some people may not 

exercise or eat nutritional meals at all, whereas others might pay attention to both diet and 

exercise. Regardless of how healthy one is, everyone has some room for improvement 

and can take small steps to improve his or her health. For example, if someone does not 

exercise at all, they can try to start walking on a regular basis. Or if someone is mostly 

healthy but does not eat enough vegetables, they can focus on increasing their intake of 

leafy greens. During one day this week (any day you choose) focus on improving your 

health. Spend at least 30 minutes intentionally engaging in or learning about an activity 

that will help you lead a healthier life. If you already work out, you can read about 

nutrition or incorporate a different type of workout into your routine. If you do not 

consider yourself very healthy at all, you can start with a simple goal of preparing a 

healthy meal for your lunch or choosing healthier options at the cafeteria instead of the 

usual fast food. You do not need to use any of the examples we provide, but you can if 

you want to. The important thing is to spend 30 minutes doing something you believe 

will improve your health. Next week, you will log-in to the study website to report what 

you did. 

 

Improvement in academics.  
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We are often so busy that we do not have time to focus on learning new things or 

participating in additional activities that might help us do better in school. For example, 

we often develop bad study habits that we don’t try to change because it would take a lot 

of work or time to create better habits. Similarly, we might not take advantage of the 

clubs and tutoring programs at school simply because we don't have time. During one day 

this week (any day you choose), focus on participating in an activity or acquiring 

knowledge that will help you do better in school. Spend at least 30 minutes intentionally 

improving your academic performance. Do NOT spend additional time doing your usual 

school activities. Instead, think of how you can spend your time to make yourself more 

efficient, productive, or knowledgeable. You can read a book, come up with a better 

system to finish your homework on time, or reach out to a mentor or peer who might give 

ideas on how to improve your grades. You do not need to use any of the examples we 

provide, but you can if you want to. The important thing is to spend 30 minutes doing 

something you believe will improve your school performance. Next week, you will log-in 

to the study website to report what you did. 

 

Self-improvement in organization (control).  

We all tend to get a little disorganized as the year progresses. However, we are often so 

busy that we do not have time to focus on how we can become more organized. During 

one day this week (any day you choose), focus on organizing something you use daily, 

such as your backpack, desk, or bedroom. Spend at least 30 minutes intentionally 

organizing your space. For example, you can put loose papers in your binder, clean out 

your closet, or tidy your desk. It is important to spend these 30 minutes doing something 

you believe will help you become more organized. Next week, you will log-in to the 

study website to report what you did. 
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Appendix I 

 

Outcomes 

 

Life Satisfaction 

 

Brief Multidimensional Students’ Life Satisfaction Scale (BMSLSS). 

 

This scale was administered at T1, T3, T5, and T6.   

 

Instructions: These six questions ask about your satisfaction with different areas of your 

life.  Choose the best answer for each. 

 

1. I would describe my satisfaction with my family life as: 

a) Terrible e) Mostly satisfied 

b) Unhappy f) Pleased 

c) Mostly dissatisfied g) Delighted 

d) Mixed (about equally satisfied and dissatisfied) 

 

2. I would describe my satisfaction with my friendships as: 

a) Terrible e) Mostly satisfied 

b) Unhappy f) Pleased 

c) Mostly dissatisfied g) Delighted 

d) Mixed (about equally satisfied and dissatisfied) 

 

3. I would describe my satisfaction with my school experience as 

a) Terrible e) Mostly satisfied 

b) Unhappy f) Pleased 

c) Mostly dissatisfied g) Delighted 

d) Mixed (about equally satisfied and dissatisfied) 

 

4. I would describe my satisfaction with myself as: 

a) Terrible e) Mostly satisfied 

b) Unhappy f) Pleased 

c) Mostly dissatisfied g) Delighted 

d) Mixed (about equally satisfied and dissatisfied) 

 

5. I would describe my satisfaction with where I live as: 

a) Terrible e) Mostly satisfied 

b) Unhappy f) Pleased 

c) Mostly dissatisfied g) Delighted 

d) Mixed (about equally satisfied and dissatisfied) 
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6. I would describe my satisfaction with my overall life as: 

a) Terrible e) Mostly satisfied 

b) Unhappy f) Pleased 

c) Mostly dissatisfied g) Delighted 

d) Mixed (about equally satisfied and dissatisfied) 
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Grade Point Average (GPA) 

 

 

This measure was administered at T1.   

 

Instructions: Please respond to the following questions. 

 

1. Fall semester grade for: English 

2. Fall semester grade for: History 

3. Fall semester grade for: Math 

4. Fall semester grade for: Science 

 

 

This measure was administered at T5, and T6. 

 

1. Current grade for: English 

2. Current grade for: History 

3. Current grade for: Math 

4. Current grade for: Science 
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STC Diet Questionnaire 

 

This scale was administered at T1, T5, and T6.   

 

Over the past few months: 

 

1. How many times a week did you eat fast food meals or snacks? 

 

 

 

2. How many servings of fruit did you eat each day? 

 

 

 

 

3. How many servings of vegetables did you eat each day? 

 

 

 

4. How many regular sodas or glasses of sweet tea did you drink each day? 

 

 

 

 

5. How many times a week did you eat beans (like pinto or black beans), chicken, or 

fish? 

 

 

 

 

 

 

 

Less than 1 

time 

1-3 times 4 or more 

times 

0 1 2 

5 or more 

 

3-4 2 or less 

0 1 2 

5 or more 

 

3-4 2 or less 

0 1 2 

Less than 1 

 

1-2 3 or more 

0 1 2 

3 or more 

times 

 

1-2 times Less than 

1 times 

0 1 2 
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6. How many times a week did you eat regular snack chips or crackers (not low-fat)? 

 

 

 

 

 

7. How many times a week did you eat desserts and other sweets (not the low-fat 

kind)? 

 

 

 

 

 

8. How much margarine, butter, or meat fat do you use to season vegetables or put 

on potatoes, bread, or corn? 

 

1 time or 

less 

 

2-3 times 4 or more 

times 

0 1 2 

1 time or 

less 

 

2-3 times 4 or more 

times 

0 1 2 

Very little 

 

Some A lot 

0 1 2 
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Appendix J 

 

Moderator 

 

GQ-6 trait. 

 

This scale was administered at Week 1.   

 

Instructions: Please indicate the extent to which you agree with each statement below 

using the scale provided. 

 

Strongly 

disagree 

     Strongly 

agree 

1 2 3 4 5 6 7 

 

1. Lately I notice that I have much in life to be thankful for.  

2. If I had to list everything that I was grateful for over the past week, it would be a 

very long list.  

3. When I look at the world, I don’t see much to be grateful for lately.  

4. I am grateful to a wide variety of people currently in my life.  

5. Over the past week, I find myself more able to appreciate the people, events, and 

situations that have been part of my life history.  

6. Lately, long amounts of time can go by before I feel grateful to something or 

someone.  
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Appendix K 

 

Motivation and related measures 

 

Improvement motivation -health condition. 

 

This scale was administered each week of the study.   

 

Instructions: Please answer the following questions using the scales provided. 

 

1. In general, how motivated are you to put effort into becoming healthier? 

2. In general, how much do you believe that simple activities can improve your 

health? 

3. How competent do you feel in improving your health? 

4. How confident are you in your ability to improve your health?    

 

Improvement motivation - kindness condition. 

 

This scale was administered each week of the study.   

 

Instructions: Please answer the following questions using the scales provided. 

 

1. In general, how motivated are you to put effort into becoming a kinder person? 

2. In general, how much do you believe that simple activities can make you a kinder 

person? 

3. How competent do you feel in trying to be a kinder person?  

4. How confident are you in your ability to be a kinder person?  

 

 

 

Improvement motivation – academics condition. 

 

This scale was administered each week of the study.   

 

Not at all   Somewhat   Very much 

1 2 3 4 5 6 7 

Not at all   Somewhat   Very much 

1 2 3 4 5 6 7 
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Instructions: Please answer the following questions using the scales provided. 

 

1. In general, how motivated are you to put effort into becoming a more productive 

student? 

2. In general, how much do you believe that simple activities can make you more 

productive at school? 

3. How competent do you feel in improving your academic performance? 

4. How confident are you in your ability to improve your academic performance? 

 

Improvement motivation – control. 

 

This scale was administered each week of the study.   

 

Instructions:  Please answer the following questions using the scales provided. 

 

1. In general, how motivated are you to put effort into self-improvement? 

2. In general, how much do you believe that simple activities can help you make 

positive life changes? 

3. How competent do you feel in improving yourself? 

4. How confident are you in your ability to improve yourself?    

 

 

Self-concordant motivation. 

 

This scale was administered each week of the study.   

 

Instructions: Rate reasons for pursuing self-improvement task on external, introjected, 

identified, and intrinsic reasons.  

 

Strongly 

disagree 

     Strongly 

agree 

1 2 3 4 5 6 7 

 

1. “You pursue this striving because somebody else wants you to or because the 

situation demands it” (external) 

2. “You pursue this striving because you would feel ashamed, guilty, or anxious if 

you didn’t” (introjected) 

Not at all   Somewhat   Very much 

1 2 3 4 5 6 7 

Not at all   Somewhat   Very much 

1 2 3 4 5 6 7 
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3. “You pursue this striving because you really believe it’s an important goal to 

have” (identified) 

4. “You pursue this striving because of the fun and enjoyment that it provides you” 

(intrinsic) 

 

 

Academic, health, and kindness motivation.  

 

This scale was administered each week of the study.   

 

Instructions: Please answer the following questions using the scale provided. 

Strongly 

disagree 

     Strongly 

agree 

1 2 3 4 5 6 7 

 

1.  “I plan to focus more time on schoolwork”  

2. “I plan to focus more time into my exercise routine” 

3. “I plan to focus more time on being a better person” 

 

 

Intended effort.  

 

This scale was administered on weeks 1 through 4.  

 

Instructions: Please respond to the following questions. 

1. How much effort will you put into completing this week's activity? 

 

2. How hard will you try when performing this week's activities? 

 

No effort     A 

moderate 

amount of 

effort 

  A great 

deal of 

effort 

1 2 3 4 5 6 7 

Not hard at 

all   

  Moderately 

hard 

  Very hard 

1 2 3 4 5 6 7 
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Appendix L 

 

State measures and mediators 

 

Affect Adjective Checklist.  

 

This scale was administered each week of the study.   

 

Instructions: Using the 7-point scale below, please indicate the extent to which you have 

felt this way in the past week (last 7 days): 

 

1. Happy 

 

0 1 2 3 4 5 6 

Not at 

all 

Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

2. Worried/Anxious 

 

0 1 2 3 4 5 6 

Not at 

all 

Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

3. Pleased 

 

0 1 2 3 4 5 6 

Not at 

all 

Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

4. Angry/Hostile 

 

0 1 2 3 4 5 6 

Not at 

all 

Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

5. Frustrated 

 

0 1 2 3 4 5 6 

Not at 

all 

Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

6. Depressed/Blue 
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0 1 2 3 4 5 6 

Not at 

all 

Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

7. Joyful  

 

0 1 2 3 4 5 6 

Not at 

all 

Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

8. Unhappy 

 

0 1 2 3 4 5 6 

Not at 

all 

Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

9. Enjoyment/Fun 

 

0 1 2 3 4 5 6 

Not at all 
Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

10. Has this week been a typical one? 

1 2 3 4 5 6 7 

Not typical 

at all 

 

 

     
Very 

typical  

Specific negative emotions. 

  

This scale was administered each week of the study.   

 

Instructions: Using the 7-point scale below, please indicate the extent to which you have 

felt this way in the past week (last 7 days): 

 

1. Guilty 

 

0 1 2 3 4 5 6 

Not at all 
Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

2. Indebted (feeling like you need to repay another for their actions that benefitted you) 
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0 1 2 3 4 5 6 

Not at all 
Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

3. Embarrassed 

 

0 1 2 3 4 5 6 

Not at all 
Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

4. Discomfort 

 

0 1 2 3 4 5 6 

Not at all 
Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

5. Shame 

 

0 1 2 3 4 5 6 

Not at all 
Very 

slightly 
Somewhat Moderately Much 

Very 

much 
Extremely  

 

Balanced Measure of Psychological Needs (BMPN) – connectedness. 

 

This scale was administered each week of the study.   

 

Instructions: While engaging in the writing task, to what degree did you feel each of the 

following emotions? 

 

 

 

 

1. I felt a sense of contact with people who care for me, and whom I care for. 

2. I felt lonely. 

3. I felt close and connected with other people who are important to me. 

4. I felt unappreciated by one or more important people. 

5. I felt a strong sense of intimacy with the people I spent time with. 

6. I had disagreement or conflicts with people I usually get along with. 

 

Elevation. 

 

This scale was administered each week of the study.   

No 

agreement 

 Some 

agreement 

 Much 

agreement 

1 2 3 4 5 
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Instructions: While engaging in the writing task, to what degree did you feel each of the 

following emotions? 

1. Moved 

2. Uplifted 

3. Optimistic about humanity 

4. A warm feeling in your chest 

5. A desire to help others 

6. A desire to become a better person 

7. Grateful 

8. Happy 

 

Humility. 

 

This scale was administered each week of the study.   

 

Instructions: Please answer the following questions based on how you feel right this 

moment. 

Strongly 

disagree 

     Strongly 

agree 

1 2 3 4 5 6 7 

 

1. I feel that, overall, I am not better or worse than the average person. 

2. I feel that I have both many strengths and flaws. 

3. I feel that I deserve more respect than everyone else. 

4. To be completely honest, I feel that I am better than most people. 

5. I feel that I do not have very many weaknesses. 

6. I feel that I do not deserve more respect than other people. 

 

 

Did not 

feel at all  

  Felt 

moderately 

  Felt very 

strongly 

1 2 3 4 5 6 7 
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Appendix M 

Manipulation Check 

 

GQ-6 State. 

 

This scale was administered each week of the study.  

 

Instructions: Please indicate the extent to which you agree with each statement below. 

Strongly 

disagree 

     Strongly 

agree 

1 2 3 4 5 6 7 

 

1. Right now I feel I have much in life to be thankful for. 

2. If I had to list everything that I was grateful for right now, it would be a very long 

list. 

3. When I look at the world, I don't see much to be grateful for right now. 

4. I am grateful to a wide variety of people currently in my life. 

5. Right now, I find myself more able to appreciate the people, events, and situations 

that have been part of my life history. 

6. Right now, I find it difficult to feel grateful to something or someone. 
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Appendix N 

 

Check-in  

 

Students indicated what they have done to improve themselves from Week 2 to Week 5.  

 

Academics. 

Please spend 5 minutes writing about how you took steps to improve your academic 

performance last week. Please give details about what you did and how this will help you 

in school. What were some of the thoughts or emotions you had while engaging in this 

behavior? Did you involve anyone else (like a friend, family member, or teacher) in your 

efforts to improve your academic performance and, if yes, how? 

 

Health. 

Please spend 5 minutes writing about how you took steps to improve your health last 

week. Please give details about what you did and how this will help your health. What 

were some of the thoughts or emotions you had while engaging in this behavior? Did you 

involve anyone else (like a friend, family member, or teacher) in your efforts to improve 

your health and, if yes, how? 

 

Kindness. 

Please spend 5 minutes writing about how you practiced kindness last week. Please give 

the details about what you did and how this behavior was kinder than your usual 

behavior. What were some of the thoughts or emotions you had while engaging in kind 

acts? And, if the acts were not performed anonymously, what was the response from the 

recipients of your kindness? 

 

Control. 

Please spend 5 minutes writing about how you took steps to improve your organization 

last week. Please give details about what you did and how this will help you become 

more organized. What were some of the thoughts or emotions you had while engaging in 

this behavior? Did you involve anyone else (like a friend, family member, or teacher) in 

your efforts to become more organized and, if yes, how? 

 

 

 

 

 

 

 

 

 




