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Abstract 

 Utility-value interventions, which prompt students to reflect on the utility value (i.e., 

usefulness) of academic topics, have been found to increase perceptions of value and interest in 

the material. I tested the hypothesis that different ways of emphasizing utility value may work 

differently for individuals whose identities and goals are more “interdependent” (i.e., defined in 

relation to other people). “Other-oriented” utility-value writing (i.e., writing about value for 

others or in a letter to others) may be especially powerful for more interdependent individuals. I 

examined this possibility across three studies, attending to the roles of subject (i.e., other vs. self) 

and format (i.e., letter vs essay) in such effects, and examining interdependence both culturally 

(in terms of race/ethnicity and social class) and as an individual difference, regardless of culture. 

In Study 1, I analyzed data from a prior study in which introductory biology students (n = 579) 

were randomly assigned to write different numbers of self-focused utility-value essays and other-

focused letters. In Study 2, I conducted an experiment with online panelists (n = 587), using a 

design that tested the separate effects of subject and format. In Study 3, I randomly assigned 

students in a diverse two-year college (n = 541) to write different numbers of self-focused utility-

value essays and other-focused letters, or to write only control essays. Across the three studies, I 

found evidence that other-oriented utility-value writing was associated with increased 

perceptions of value and interest for individuals who reported greater levels of interdependence, 

regardless of culture. Results of Study 2 suggest that these effects may have been driven by the 

letter format, rather than reflection on utility value for another person. Linguistic analyses of 

writing style and content suggest that the letter format may be powerful because it evokes more 

socially-oriented writing. I discuss the implications of these findings for theory and practice. 
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What’s Good for You is Good for Me: Testing the Effects of Other-Oriented Utility-Value 

Writing for Interdependent Students 

 Picture yourself as an aspiring doctor reading a chapter about fungi in your biology 

textbook. You reach a passage about penicillin and it occurs to you that this topic could be useful 

in your pursuit of a medical career. Now picture a different scenario: you encounter the same 

passage about fungi. This time, the passage is not relevant to your career goals (you’re planning 

to become an engineer), but you realize that it could be useful to your close friend’s pursuit of a 

medical career. In which scenario will fungi seem more important to you? Many will answer, 

“Of course, the first one in which fungi were relevant to myself.” This answer aligns with the 

everyday experience of many: we often care more about topics that relate to our own lives than 

those that relate to other peoples’ lives. Indeed, many theories of motivation highlight the 

importance of personal relevance (Dewey, 1913; Diekman et al., 2010; Eccles et al., 1983; 

Oyserman, 2009; Priniski et al., 2018; Renninger & Hidi, 2016) and its influence on academic 

attitudes and achievement is well documented (Harackiewicz et al., 2008; Hulleman et al., 2008; 

Wang, 2012). However, which scenario is more motivating may actually depend on the 

characteristics of the textbook reader. Individuals differ in how they think about themselves: for 

some, personal goals and successes are central, but for others, relationships and group 

memberships play a more important role (Markus & Kitayama, 1991). When people think about 

themselves more strongly in terms of their relationships (or have a more “interdependent self-

construal”), they may be especially responsive to learning about the relevance of a topic for 

friends or family members. 

Students constantly evaluate the importance of new academic topics, and what makes a 

topic resonate with a given student may depend on how they think about their identity. These 
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differences may be particularly important when designing interventions to help students become 

more involved in their studies. Social-psychological interventions, which attempt to alter the 

meanings of situations to change attitudes and behaviors, are successful when they are “wise” to 

the psychological processes underlying social problems such as lack of engagement in school or 

prejudice and stereotyping (Walton, 2014; Walton & Wilson, 2018). One effective intervention 

approach in academic settings is to emphasize the usefulness of academic topics in order to make 

the material more meaningful or relevant (Hulleman & Harackiewicz, 2009). What makes a topic 

meaningful to a person depends on that person’s sense of identity: for example, an individual 

whose identity is strongly based on relationships may be especially responsive to information 

about how the topic applies to important others in their life. An intervention that targets 

usefulness may therefore reach a broader population of students to the degree that it is wise to 

individual differences in self-construal. 

Utility Value 

 Students’ perceptions of usefulness are considered to be critical determinants of their 

motivation. The concept of usefulness plays a central role in Eccles’ expectancy-value theory of 

achievement motivation (Eccles et al., 1983; Wigfield & Eccles, 2000). Expectancy-value theory 

posits that achievement-related beliefs and behaviors are jointly determined by expectancies for 

success and subjective task value. One way to motivate students, therefore, is to increase their 

confidence or belief that they can succeed; indeed, a broad literature is devoted to understanding 

the role of competence-related perceptions and beliefs in promoting positive academic outcomes 

(Bandura, 1982; Pajares, 1996; Schunk, 1991). The other route by which to influence students’ 

motivation is to change the value they perceive in academic tasks. Eccles identified four types of 

subjective task value that affect academic motivation: intrinsic (enjoyment of a task), utility 
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(usefulness of a task for other goals), attainment (importance of a task to one’s identity), and cost 

(negative aspects of a task, such as resource expenditure). Of these four types of subjective task 

value, utility value has been found to play an important role in promoting interest (Hulleman et 

al., 2010; Husman et al., 2004; Wigfield & Cambria, 2010), engagement (Durik et al., 2006; 

Husman & Lens, 1999), and academic performance (Bong, 2001b; Rosenzweig et al., 2019). 

 In addition to the vast body of correlational research highlighting the role of utility value, 

experimental evidence shows the power of interventions designed to enhance utility-value 

perceptions. An effective approach to emphasizing utility value in educational settings is 

prompting students to generate their own examples of the usefulness of an academic topic in 

writing exercises. Such writing has been found to increase perceived value, interest, 

performance, and positive behavioral intentions in laboratory experiments in which students 

learn about topics in mathematics (e.g., Canning & Harackiewicz, 2015; Hulleman et al., 2010) 

and biology (e.g., Hecht et al., 2020), particularly among students who lack confidence in the 

domain. This laboratory research provides evidence for the causal role of utility value in 

facilitating positive academic outcomes and indicates that utility-value writing exercises can be 

an effective intervention strategy. 

 Utility-value interventions have also produced positive effects in high-school and college 

science courses. A growing number of randomized controlled trials have found positive 

intervention effects on course grades, and these effects have been most pronounced for students 

with lower performance expectations or prior performance (Canning et al., 2018; Harackiewicz 

et al., 2016; Hulleman et al., 2017; Hulleman & Harackiewicz, 2009; Priniski et al., 2019) and 

for students from underrepresented populations (Harackiewicz et al., 2016). In addition to 

improving performance, utility-value interventions have been found to promote interest 
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(Hulleman et al., 2010, 2017; Hulleman & Harackiewicz, 2009), value perceptions (Gaspard et 

al., 2015; Hecht et al., 2020; Rosenzweig et al., 2019), and course taking and majoring in the 

sciences (Canning et al., 2018; Hecht et al., 2019). 

 The ability to test utility-value interventions in both laboratory and field experiments 

affords flexibility in understanding intervention effects. Laboratory experiments allow 

researchers to test nuanced questions about intervention design, mechanisms, and moderators of 

intervention effects by employing complex designs that are difficult or impossible to test in the 

field. On the other hand, field experiments allow researchers to test interventions in real-world 

settings to examine factors with important implications for theory and application, such as 

boundary conditions. By utilizing both laboratory and field experiments, researchers can engage 

in “full-cycle” social-psychological research in which results from the field and the lab are 

mutually informative (Harackiewicz & Barron, 2004; Hulleman & Barron, 2016; Mortensen & 

Cialdini, 2010). Utilizing both of these experimental settings paints a richer and more complex 

picture of how utility-value interventions operate. 

Independent and Interdependent Self-Construal 

 Utility-value interventions require students to connect new material to themselves, and a 

student’s conception of their “self” may therefore influence this experience. Over a century of 

theory and research has considered how individuals think about themselves (Baumeister, 1986; 

James, 1890; Markus & Wurf, 1987) and conceptions of the self may develop differently in 

different cultures (Triandis, 1989). Markus & Kitayama (1991) use the term “self-construal” to 

refer broadly to how individuals define the self. They identified two of many possible self-

construals – “independent” and “interdependent” – that characterized differences between 

American and Japanese individuals. Individuals with an independent self-construal define the 
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self in terms of traits that are stable across situations and that make them different from others 

(e.g., funny, clever). For these individuals, self-esteem is largely contingent upon feelings of 

uniqueness. Individuals with an interdependent self-construal define the self in terms of 

important relationships or group memberships (e.g., son, Catholic). For those with an 

interdependent self-construal, self-esteem is contingent on being able to fit in with groups and 

maintain social harmony (Markus & Kitayama, 2010). 

Though all individuals are theorized to have both an independent and interdependent self-

construal, one’s culture is believed to encourage stronger development of one self-construal 

(Markus & Kitayama, 1991; Singelis, 1994; Triandis, 1989). Strong development of an 

independent self-construal tends to be associated with individualist (often Western) cultures, 

whereas interdependent self-construal tends to be associated with collectivist (often non-

Western) cultures. Researchers who study the cultural bases of self-construal often compare 

individuals from East Asian countries (e.g., Japan, South Korea) and Western countries (e.g., 

United States, Canada, United Kingdom; see Cross et al., 2011, for a review). Interdependent 

self-construal may also extend to other collectivist cultures (e.g., parts of Africa, Central/South 

America), but there is little research on self-construal in these regions. Because of the strong 

association between culture and self-construal, some researchers have used cultural background 

as a proxy for self-construal (e.g., Singelis & Sharkey, 1995; Yuki et al., 2005) whereas others 

have directly measured it (Hardin et al., 2004; Lee et al., 2000; Singelis, 1994) or manipulated it 

(e.g., Brewer & Gardner, 1996; Gardner et al., 1999). 

Differences in self-construal are associated with differences in motivational processes. 

Positive self-regard is more connected to a sense of uniqueness for independent individuals and 

social relationships for interdependent individuals. For example, compared to individuals with a 
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more independent self-construal, interdependent individuals are more likely to amplify ratings of 

themselves when reporting on their collectivistic attributes (such as willingness to defend their 

group; Sedikides et al., 2003). Interdependent individuals are also more willing to acknowledge 

the skills and accomplishments of close others in identity-relevant domains than independent 

individuals (Gardner et al., 2002). Consequently, people with a more interdependent self-

construal place higher levels of importance on social goals (e.g., supporting and maintaining 

contact with friends and family; van Horen et al., 2008) and are more likely to pursue goals for 

relational reasons (e.g., because the goal is important to a family member; Gore et al., 2009; 

Gore & Cross, 2006). To optimize the effects of motivation interventions for more 

interdependent individuals, it may be necessary to attend directly to these social goals and 

motives. 

Interdependence among Subgroups within a Broader Cultural Context 

 Although self-construal has largely been studied by comparing individuals from different 

parts of the world (e.g., Eastern vs. Western individuals), group differences can surface within a 

broader cultural context as well. Stephens, Markus, and colleagues (2014) suggest that within the 

United States, individuals from working-class backgrounds (e.g., with lower educational 

attainment or income) tend to be more interdependent than those from middle- or upper-class 

backgrounds. Because working-class conditions afford less access to financial resources, power, 

and status, adaptation to social context and hierarchy as well as mutual reliance for financial and 

material support are especially important for working-class individuals. The authors argue that in 

the broader context of a Western culture that prizes self-reliance and autonomy, this dependence 

on others and necessity of adjusting to contextual demands results in a type of interdependence 

in which both social responsiveness and personal resilience are valued. Stephens, Markus, and 
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colleagues (2014) refer to this as “hard interdependence” because of its relative emphasis on 

strength and toughness. 

 In particular, research has focused on how interdependence manifests among working-

class individuals in higher education. In college settings, social class is often operationalized in 

terms of generational status: social class differences are examined by comparing first-generation 

(FG) college students (for whom neither parent has completed a four-year college degree) to 

continuing-generation (CG) students (for whom at least one parent has completed a four-year 

degree; e.g., Harackiewicz et al., 2016; Stephens, Fryberg, et al., 2012). Stephens, Fryberg, and 

colleagues (2012) surveyed students at a four-year university about their motives for completing 

their degree. They found that, on average, FG students reported more interdependent motives 

(e.g., helping out their family after college) than CG students. The mismatch between FG 

students’ relatively interdependent motives and the more independent values touted by American 

universities has been identified as one potential contributor to the social class achievement gap in 

these institutions (Stephens, Fryberg, et al., 2012; Stephens, Hamedani, et al., 2014; Stephens, 

Markus, et al., 2014; Stephens, Townsend, et al., 2012). 

 These findings add complexity to research on cultural differences in self-construal. First, 

this research reveals the presence of group-level differences in interdependence within a broad 

cultural context. The different material and social circumstances experienced by working- and 

middle-/upper-class individuals in the United States may result in subcultural differences, such 

as a “hard interdependence” among the socioeconomically disadvantaged (Stephens, Markus, et 

al., 2014). Second, by measuring interdependence in terms of students’ motives to complete a 

college degree, this research indicates that interdependence can manifest in the goals and values 

of individuals in particular contexts. Though it is common to measure self-construal as a cross-
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situational individual difference (Gudykunst et al., 1996; Singelis, 1994), context-specific 

measures like Stephens, Fryberg, and colleagues' (2012) measure of college motives may 

provide additional insight into individuals’ goals and experiences in particular settings. In 

exploring approaches to promote motivation among interdependent students, research should 

attend to working-class individuals as a key subgroup within the United States, and should 

evaluate whether intervention effects depend on individuals’ cross-situational self-construals in 

addition to their interdependent motives within educational settings.  

Other-Oriented Utility-Value Writing 

 There may be at least two ways to evoke reflection on utility value that attends directly to 

the social goals, motives, and identities of individuals who are more interdependent. First, 

writing exercises can prompt individuals to generate examples of utility value for a specific other 

person (i.e., to have another person as the subject of the utility-value writing). Second, writing 

exercises can prompt individuals to write about utility-value in a letter to another person (i.e., in 

the format of a letter). Henceforth, I refer to utility-value writing that (a) has another person as 

the subject of the utility-value writing, and/or (b) is written in the format of a letter as “other-

oriented utility-value writing,” because both types of writing involve reflecting on the value of a 

topic in relation to another person. 

 Interdependent individuals may benefit from other-oriented utility-value writing for at 

least two reasons. First, as discussed above, interdependent individuals are more likely to possess 

social goals and motives (Gore et al., 2009; Gore & Cross, 2006; van Horen et al., 2008). Many 

theoretical perspectives including expectancy-value theory (Eccles, 2009), identity-based 

motivation (Oyserman, 2009), and role congruity theory (Diekman et al., 2011) share the 

assumption that tasks are more motivating when they connect with one’s goals. Reflecting on the 
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usefulness of academic material for close others, or describing the usefulness of the material in a 

letter to another person, may connect with interdependent individuals’ social goals, such as 

maintaining and strengthening relationships. Such writing may therefore be more motivating for 

these individuals than reflecting on personal usefulness. 

 Second, close others constitute an important part of the interdependent individual’s 

identity (Markus & Kitayama, 1991). Utility-value connections can become especially 

meaningful and motivating as they become more relevant to an individual’s sense of identity 

(e.g., “learning about covalent bonds is relevant to me because understanding this topic is 

important to my identity as a future chemist”; Eccles, 2009; Priniski et al., 2018; Ryan & Deci, 

2002). For an interdependent student, connecting an academic topic to close others may help 

them see how the material connects to the relational aspect of their identity and thereby increase 

the personal meaningfulness of the material. 

 There is an existing variation of the utility-value intervention that directly prompts other-

oriented utility-value writing: other-letters in which students write letters to friends or family 

members about the usefulness of a topic for the recipient. The other commonly-tested type of 

utility-value intervention is the self-essay in which students write an essay about the personal 

usefulness of a topic. Researchers have not yet tested whether other-letters may be a more 

effective intervention approach than self-essays for more interdependent individuals. Comparing 

these existing variations of the utility-value intervention is an important first step to address the 

question of whether other-oriented reflection on the usefulness of a topic can be motivating for 

interdependent students. Comparing these existing variations, however, is limited in that the 

variations confound subject (i.e., other vs. self) and format (i.e., letter vs. essay). Additional 

research is necessary to determine the relative impacts of subject and format in evoking strong 
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other-oriented utility-value writing. Assessing the effects of other-oriented utility-value writing 

and disentangling the roles of subject and format would provide insight into the psychological 

processes that motivate interdependent individuals in learning situations and inform the 

development of more targeted intervention strategies to promote positive academic outcomes. 

The Current Studies 

 The literature reviewed so far suggests that writing about the utility value of an academic 

topic in a way that connects to close others may promote positive outcomes for more 

interdependent students, but this possibility requires empirical examination. It is possible that 

other-oriented utility-value writing prompts confer no additional benefit beyond self-oriented 

prompts. For example, students who are asked to write self-essays are not prohibited from 

writing about utility value for others and may do so spontaneously. Whether explicitly prompting 

other-oriented utility-value writing has additional benefit for interdependent students is therefore 

an important empirical question. 

 Under the umbrella of this overarching question, more specific questions about 

implementation and moderation require investigation as well. Regarding implementation, 

researchers have not examined how utility-value subject (i.e., other vs. self) and format (i.e., 

letter vs. essay) contribute to the quality and effectiveness of other-oriented utility-value writing. 

Regarding moderation, research is needed to identify which groups may be most responsive to 

other-oriented utility-value writing. Theory suggests that culturally-interdependent groups, such 

as East and Southeast Asians (Markus & Kitayama, 2010), South or Central Americans (Cross et 

al., 2011), and/or individuals from working-class backgrounds (Stephens, Markus, et al., 2014) 

may especially benefit. In addition, research is needed to inform which individual-level measures 

of interdependence may best capture this responsiveness: cross-situational measures of self- 
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construal (e.g., Singelis, 1994), or situation-specific indicators of interdependent motives in the 

relevant educational setting (e.g., Stephens, Fryberg, et al., 2012). Addressing these questions 

will improve our understanding of how differences in interdependence affect motivation and 

engagement with academic material. In addition, such research can help researchers and 

practitioners to promote motivation for interdependent students more effectively by helping them 

to find greater meaning in course material. 

 In the present research, I conducted three studies to investigate the following overarching 

research question (RQ): 

(RQ1) Does other-oriented utility-value writing increase perceptions of value and interest 

for individuals who are more (vs. less) interdependent? 

In my investigation of this question, I also attended to the implementation and 

moderation questions identified above: 

(RQ2) How do utility-value subject (i.e., other vs. self) and writing format (i.e., letter vs. 

essay) contribute to the effects of other-oriented utility-value writing for more 

interdependent individuals? 

(RQ3) Which interdependent individuals benefit most from other-oriented utility-value 

writing? 

(RQ3a) Which cultural background characteristics predict responsiveness to such 

an intervention (e.g., race/ethnicity, social class)? 

(RQ3b) Which individual differences predict responsiveness to such writing, 

regardless of culture (e.g., self-construal, interdependent college motives)? 

 In Study 1, I conducted pilot analyses using existing data as a first step to address RQ1 

and RQ3. I tested the effects of other-letters in an intervention study conducted in an 
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introductory biology course at a four-year university (Harackiewicz et al., 2016). Specifically, I 

tested whether letter-writing effects in this context varied depending on interdependence, 

operationalized at both the cultural (demographic) and individual (self-report) level. However, 

there were important limitations in this pilot study. First, and most importantly, students in this 

study had different numbers of opportunities to write letters, and the number of opportunities 

was confounded with the semester in which they took the course. As such, this study only 

afforded a correlational investigation of the effects of letter writing for more interdependent 

students (RQ1). Second, writing about utility value for others was confounded with format in this 

field study (i.e., students wrote either self-essays or other-letters). Therefore, this study could not 

be used to compare the roles of subject and format in other-oriented utility-value writing (RQ2). 

Third, only interdependent college motives (Stephens, Fryberg, et al., 2012) were collected as an 

individual-level measure of interdependence in this study, so it was not possible to compare the 

moderating effects of college motives and self-construal (RQ3b). In sum, Study 1 provided a 

preliminary test of some (but not all) of the research questions, and it could not provide a 

rigorous test of the questions that it did address. 

In Study 2, I conducted an online experiment to replicate the results of Study 1, using a 

design that allowed me to draw causal inferences about the effects of utility-value writing (RQ1). 

In addition, in this study, I manipulated the subject of utility-value writing (other vs. self) and 

format (letter vs. essay) in a factorial design. Therefore, I was able to parse the relative effects of 

subject and format (RQ2). However, this study had an important limitation: the study was 

conducted among a broad sample of adults (rather than college students). Therefore, I could only 

measure participants’ self-construals, but not their motives for completing a college degree. As 

such, like Study 1, it was impossible to compare college motives and self-construal as 
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moderators of treatment effects (RQ3b). 

In Study 3, I conducted a field experiment in an introductory biology course at a two-year 

college, comparing the effects of other-letters and self-essays against a control group. Like Study 

1 (and unlike Study 2), letter writing was the only means of other-oriented writing in this study 

because this format of writing about utility value for others had already been established in field 

settings. Moreover, it is a natural way to promote writing about value for close others, which is 

an important consideration outside of the laboratory. Like Study 2 (and unlike Study 1), this 

study was an experiment and therefore afforded causal inference, providing a more rigorous test 

of other-oriented utility-value writing in the field (RQ1). In addition, this two-year college had a 

high proportion of Asian, Latinx, and FG students, enabling me to compare intervention effects 

for students from several distinct interdependent cultures (RQ3a). Finally, in this study I was 

able to measure both self-construal and motives for completing a college degree and compare 

these measures as moderators of treatment effects (RQ3b). 

Study 1 

This pilot study was an initial examination of the hypothesis that writing letters about 

utility value for others can increase perceptions of value and interest for more interdependent 

students (RQ1). Prior research indicates that writing about utility value can increase these 

outcomes (Canning & Harackiewicz, 2015; Hecht et al., 2020; Hulleman et al., 2010; Hulleman 

& Harackiewicz, 2009), but researchers have not yet investigated whether other-oriented 

variations of utility-value writing are particularly effective for more interdependent students. I 

also tested for effects on course grades to evaluate whether effects on value and interest were 

also reflected in students’ performance. 

I indexed students’ relative quantity of other-letter writing from a prior study in which the 
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number of opportunities to write a letter varied across semesters and evaluated whether letter-

writing effects varied as a function of interdependence. Specifically, I tested whether effects of 

letter-writing were moderated by students’ demographic characteristics (i.e., race/ethnicity, 

generational status, and gender) and/or their interdependent motives for completing a college 

degree (RQ3). Self-construal was not measured in this study and therefore could not be tested as 

a moderator. 

Method 

Participants 

 A utility-value intervention was implemented in a randomized-controlled trial in the first 

course of a two-course introductory biology sequence for biomedical majors at a flagship state 

university (Harackiewicz et al., 2016). The intervention was implemented in eight lecture 

sections over four semesters, and a total of 2,378 students were enrolled in the course over this 

period of time (8% underrepresented minority [URM; i.e., Black, Hispanic/Latinx, or Native 

American] and 21% first-generation [FG] college students). All consenting URM and FG 

students were included in the sample, along with a randomly selected subset of continuing-

generation (CG) majority students (82% White, 18% Asian). Among 1,060 eligible students, 15 

students dropped the course and six students did not consent, resulting in a final sample of 1,039 

students. Of these 1,039 students, 579 were assigned to the utility-value intervention condition 

and 460 were assigned to the control condition. 

 The present study is comprised of the 579 students who were assigned to the utility-value 

condition. By restricting the sample to this subset, it is possible to test the effects of writing 

other-letters compared to self-essays. The sample consisted of 337 women (58%) and 242 men 

(42%). Of the 579 students, 379 were European American (65%), 70 were Asian American 
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(12%), 57 were Hispanic/Latinx (10%), 43 were Black (7%), 21 were Asian International 

students (4%), and 9 were Native American (1.6%). There were 274 FG students (47%) and 305 

CG students (53%). The average age of the sample was 19.43 (SD = 1.94). 

Procedure 

Students completed a baseline questionnaire in the second week of the semester. On the 

questionnaire, students were asked to report their demographic information and motives for 

attending college. This questionnaire was voluntary and not a graded component of the course. 

 Next, students were blocked on gender, race, and generational status and then randomly 

assigned to a utility-value condition or a control condition within lecture sections. Students 

completed three writing assignments (500-600 words) for credit over the course of the semester, 

and the content of these assignments was determined by experimental condition. 

Students completed a final questionnaire in the last two weeks of the semester. On the 

questionnaire, students reported their perceived value and interest in biology. At the end of the 

semester, grades in the course were obtained from instructors. 

Writing Assignments 

 For each of the three writing assignments, students were asked to select a concept that 

was covered in class and write a 1-2 page essay. In the control condition, students were simply 

asked to summarize the chosen concept, whereas in the utility-value condition, students were 

also asked to write about the usefulness or relevance of the concept.  

Variations of utility-value writing assignments were tested in different experimental 

designs across the four semesters. The utility-value essay prompted students to connect course 

material to their own lives: 

Write an essay addressing this question and discuss the relevance of the concept or issue to your own 

life. Be sure to include some concrete information that was covered in this unit, explaining why this 
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specific information is relevant to your life or useful for you. Be sure to explain how the information 

applies to you personally and give examples.  

The utility-value letter prompted students to connect course material to a letter recipient: 

Write a letter to a family member or close friend, addressing this question, and discuss the relevance of 

this specific concept or issue to this other person. Be sure to include some concrete information that 

was covered in this unit, explaining why the information is relevant to this person’s life or useful for 

this person. Be sure to explain how the information applies to this person and give examples. 

Students in the utility-value condition were assigned to complete different combinations 

of assignments, and some students were given choices between utility-value letters and essays 

for some of their assignments. These different assignment-type structures varied by semester (see 

Table 1 for all experimental designs). Consequently, the number of opportunities participants had 

to write a letter (i.e., were assigned to write a letter or given a choice of assignments) varied by 

semester. 

Measures 

 Demographics. Students reported their race/ethnicity, gender, and parental education on 

the baseline questionnaire. Students were classified as Asian if they were East or Southeast 

Asian, and were further grouped into Asian American (i.e., not an international student) or Asian 

International (i.e., international student). First-generation status was computed based on parental 

education: students for whom neither parent completed a four-year college degree were 

categorized as FG, and all other students were categorized as CG. 

 Motives for completing a college degree. Students were asked to indicate which of 12 

items accurately described their reasons for completing a college degree. Five of these reasons 

were coded as interdependent (“Help my family out after I’m done with college;” “Give back to 

my community;” “Provide a better life for my own children;” “Show that people with my 
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background can do well;” and “Be a role model for people in my community”), and five were 

coded as independent (“Explore new interests,” “Expand my understanding of the world,” 

“Expand my knowledge of the world,” “Become an independent thinker,” “Learn more about my 

interests”). The interdependent and independent motives measures were operationalized as the 

number of interdependent and independent reasons selected, respectively. 

 Final questionnaire measures. Perceived value and interest in biology were both 

measured on the final questionnaire. The perceived value scale contained four items (“This 

course is important to my future,” “I think what we are learning in Introductory Biology is 

important,” “The study of biology is personally important to me,” “The field of biology is a good 

fit for me”; α = .84) and the interest scale contained five items (“I’m really looking forward to 

learning more about biology,” “To be honest, I just don’t find biology interesting” (reversed), 

“Biology fascinates me,” “I think the field of biology is very interesting,” “I’m excited about 

biology; α = .94). All items were measured on a 7-point Strongly Disagree – Strongly Agree 

Likert scale. 

Course grade. Course instructors provided final course grades at the end of each 

semester (A = 4.0, AB = 3.5, B = 3.0, BC = 2.5, C = 2.0, D = 1.0, F = 0). 

Results 

Zero-order correlations, descriptive statistics, and scale reliabilities are presented in Table 

2. I obtained intraclass correlations (ICCs) for each of the three outcomes (perceived value, 

interest, and course grade) to evaluate whether multilevel modeling was necessary (Raudenbush 

& Bryk, 2002). The ICCs indicated that lecture section accounted for less than 1.2% of the 

variance in each measure. Therefore, I conducted all analyses using OLS multiple regression. 

Missing data (<1% for each measure) were handled with multiple imputation (Rubin, 1987). 
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Unstandardized regression coefficients (bs), standard errors, and p-values are reported from all 

regression models. 

Analysis Plan 

 I began by testing for baseline differences in interdependent and independent college 

motives by race/ethnicity, generational status, and gender. I was principally concerned with 

testing differences between European Americans and the two Asian groups as well as 

Hispanic/Latinx students, and between FG and CG students, as existing theory and research 

suggest that differences on any of these demographic factors might influence endorsement of 

interdependent motives (Cross et al., 2000; Markus & Kitayama, 2010; Stephens, Fryberg, et al., 

2012). Next, before testing the influence of letter writing, I assessed intervention fidelity by 

examining completion rates across the three assignments. After checking fidelity, I examined 

whether letter writing was differentially effective depending on these demographic factors. I then 

examined whether letter writing was differentially effective depending on students’ 

interdependent college motives, controlling for demographic differences.1 Finally, I explored 

whether interdependent college motives explained increased sensitivity to letter writing among 

any given demographic group. 

Demographic Effects on College Motives 

 I regressed interdependent and independent college motives on three demographic factors 

(race/ethnicity, generational status, and gender). I tested the effects of race/ethnicity by 

comparing each group (i.e., Asian American, Hispanic/Latinx, Black, Asian International, Native 

American) to European American students (the largest group in the sample) using four dummy-

coded contrasts. Generational status and gender were contrast coded (FG, +.5, CG, -.5; women, 

 
1 I also tested all letter writing x college motives interactions in a model that did not control for demographic 
differences. All letter-writing effects are consistent between these two models. 
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+.5, men, -.5). The model thus included seven terms. Results are presented in Table 3. 

 Compared to European American students (M = 2.95, SD = 1.47), interdependent motives 

were significantly higher among Asian American students (M = 3.54, SD = 1.48; b = 0.56, p = 

.003), Hispanic/Latinx students (M = 3.60, SD = 1.57; b = 0.75, p < .001), and Black students (M 

= 4.07, SD = 1.28; b = 1.23, p < .001). Interestingly, interdependent motives were not higher 

among Asian International students (M = 2.43, SD = 1.60; b = -0.42, p = .198) compared to 

European American students. Finally, interdependent motives were higher among FG students 

(M = 3.41, SD = 1.51) than CG students (M = 2.89, SD = 1.49; b = 0.57, p < .001). There were 

no statistically significant demographic differences in independent college motives. 

Intervention Fidelity 

 I assessed intervention fidelity by examining completion of the three writing assignments. 

Completion was very high in this sample: of the 579 students, 554 (96%) completed all three of 

the assignments, 19 (3%) completed two assignments, 5 (1%) completed one assignment, and 1 

(< 1%) did not complete any of the assignments. Given that fidelity was high, it was not 

necessary to conduct any secondary analyses of letter-writing effects to account for deviation 

from intended treatment. 

Effects of Letter Writing and Demographic Factors on Outcomes 

Participants had different numbers of opportunities to write a letter in each of the 

different semesters (i.e., choices or assigned letters). Thus, a simple count of letters would be an 

inappropriate index of letter writing because its range would be confounded with semester, given 

that assignment structures differed across semesters (see Table 1). Therefore, to test the effects of 

letter writing, I created a proportion measure by dividing the number of letters a given student 

wrote by the number of opportunities he or she had to write a letter. I subjected the raw 
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proportion measure to an arcsine transformation in accordance with recommended practice for 

proportion scores (Studebaker, 1985; Winer, 1962). 

Because there were only 9 Native American students in the sample, I did not have 

adequate power to test letter-writing effects for these students and therefore excluded them from 

the sample.2 To test whether demographic differences moderated the effects of letter writing, I 

regressed perceived value, interest, and course grade on the remaining six demographic terms, 

the letter-writing index (standardized), and the six two-way letter writing x demographic 

interactions. Results are presented in Table 4.3 

Perceived value. There was a significant letter writing x Asian American interaction (b = 

0.34, p = .020) indicating that writing a higher proportion of letters had a more positive effect on 

perceived value for Asian American students than for European American students (Figure 1a). 

There were no other significant effects in this model. 

Interest. Similar to perceived value, there was a significant letter writing x Asian 

American interaction (b = 0.32, p = .045). This interaction indicated that writing a higher 

proportion of letters had a more positive effect on interest for Asian American students than for 

European American students (see Figure 1b). There was also a significant main effect of gender 

(β = -0.22, p = .040), indicating that, on average, men reported higher levels of interest (M = 

5.56, SD =1.17) than women (M = 5.35, SD = 1.29). There were no other significant effects in 

this model. 

 
2 All reported effects are consistent regardless of whether Native American students are included in the sample. 
3 In semester 4, students only had one opportunity to write a letter, and this opportunity was an assigned letter 
(rather than a choice). As such, all students in this semester had a score of 1.0 on the letters proportion measure 
(except for one student who did not complete the letter assignment). To account for this confounding, I also 
conducted the letter-writing analyses excluding semester 4, leaving three semesters in which all participants were 
exposed to both letters and essays and had at least one choice (n = 466). All reported patterns of effects remain the 
same in these three semesters, but they are weaker and not statistically significant (.072 > p > .204 for each letter-
writing interaction effect). It is possible that reduced power in this subsample is responsible for the weaker effects. 
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Course grade. Contrary to hypotheses, there was no significant effect of letter writing on 

course grade (b = .01, p = .756), nor any significant letter writing x demographic interactions (ps 

> .342). However, there were two racial achievement gaps: Black students (M = 2.44, SD = 0.89) 

received lower course grades than European American students (M = 2.89, SD = 0.74; b = -0.47, 

p < .001), as did Hispanic/Latinx students (M = 2.58, SD = 0.84; b = -0.35, p = .002). There was 

also a generational-status achievement gap: FG students (M = 2.70, SD = 0.79) received lower 

grades than CG students (M = 2.90, SD = 0.80; b = -0.24, p < .001). There were no other 

significant effects in this model. 

Effects of Letter Writing, Demographics, and College Motives on Outcomes 

 To test whether interdependent motives moderated the effects of letter writing 

(controlling for demographic differences and interactions with letter writing) I added 

interdependent motives (standardized) and the two-way letter writing x interdependent motives 

interaction to the model. In addition, to control for the possibility that the interdependent motives 

measure captured general motivation to complete a college degree (rather than interdependent 

motives, specifically), I also added independent motives (standardized) and the two-way letter 

writing x independent motives interaction to the model. Results are presented in Table 5. 

 Perceived value. There was an interaction between the letter-writing index and 

interdependent motives (b = 0.10, p = .050) indicating that letter writing had a more positive 

effect on perceptions of value for students who reported more interdependent motives (see 

Figure 2a). In addition, the letter writing x Asian American interaction became non-significant in 

this model (b = 0.27, p = .057), suggesting that interdependent motives may partially explain the 

positive effect of letter writing for Asian American students. Finally, on average, students with 

higher levels of interdependent motives reported higher levels of perceived value (b = 0.21, p < 
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.001). 

 Interest. Consistent with perceived value, there was an interaction between the letter-

writing index and interdependent motives on interest, though this effect was not statistically 

significant (b = 0.11, p = .054). This pattern suggests that letter writing may have had a more 

positive effect on interest for students who reported more interdependent motives (see Figure 

2b). As with perceived value, the letter writing x Asian American interaction became non-

significant in this model (b = 0.25, p = .110). Finally, on average, students with higher levels of 

interdependent college motives reported higher levels of interest (b = 0.20, p < .001). 

Course grade. As with the previous course-grade model, there was no significant effect 

of letter writing (b = 0.02, p = .636) nor were there any letter writing x demographic or letter 

writing x college motives interactions (ps > .144), but there were three achievement gaps: Black 

students (b = -0.44, p = .001) and Hispanic/Latinx students (b = -0.32, p = .005) received lower 

course grades than European American students, and FG students received lower grades than CG 

students (b = -0.23, p = .001). 

Moderated Mediation of Letter-Writing Effects for Asian American Students 

 Compared to European American students, Asian American students reported higher 

levels of perceived value and interest when they wrote a higher proportion of letters. Moreover, 

Asian American students reported more interdependent motives for completing their college 

degree than European American students, and students with more interdependent motives 

reported more perceived value and marginally more interest when they wrote a higher proportion 

of letters. Therefore, I tested interdependent motives as a mediator of the positive letter-writing 

effects for Asian American students (see Figure 3 for a conceptual diagram). 

I specified path models regressing interdependent motives on each of the demographic 
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terms (four race/ethnicity dummy codes, generational status, and gender), and regressing each 

outcome (perceived value, interest) on letter writing, each of the demographic terms, each letter 

writing x demographic interaction, each of the two college motives measures, and each of the 

two letter writing x college motives interactions. I tested mediation by computing indices of 

moderated mediation, as well as conditional indirect effects at high (+.98 SD, a proportion of 

1.0) and low (-1 SD, a proportion of .24) levels of letter writing (Hayes, 2012). I used 

bootstrapping to compute 95% confidence intervals for each of these indirect effects. 

There was a significant index of moderated mediation for the perceived value model, 

95% CI [.003, .101]. In addition, there was a significant conditional indirect effect among 

students who wrote a high proportion of letters, 95% CI [.035, .235], but not among students 

who wrote a low proportion of letters, 95% CI [-.003, .113]. The same pattern of effects emerged 

for interest: there was a significant index of moderated mediation, 95% CI [.004, .108], and a 

significant conditional indirect effect among students who wrote a high proportion of letters, 

95% CI [.035, .239] but not among those who wrote a low proportion of letters 95% CI [-.015, 

.114]. These findings are consistent with the possibility that Asian American students’ higher 

levels of interdependent motives were partially responsible for their increased sensitivity to 

utility-value letter writing. 

Discussion 

 The results of this pilot study provide preliminary evidence that other-oriented utility-

value writing may particularly facilitate perceptions of value and interest among students who 

are more interdependent (RQ1). Compared to European American students, Asian Americans 

reported higher levels of value and interest as a function of letter writing. Similarly, students 

with more interdependent motives for completing a college degree reported higher levels of 
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value and interest as a function of letter writing, and mediation analyses suggest that effects for 

Asian Americans may have been partially driven by their higher levels of interdependent 

motives. These findings suggest that the effects of other-oriented utility-value writing may be 

moderated by both cultural and individual-level indicators of interdependence (RQ3). 

Interestingly, there were no effects of letter writing on course grade. It is possible that reflecting 

on utility value for others helps interdependent students to see value and become more interested 

in the material, but these positive attitudinal changes do not translate into improved performance.  

It is notable that whereas letter writing was more associated with interest and value 

perceptions for Asian American students, this was not the case for Asian International students. 

Whereas Asian Americans reported higher levels of interdependent motives than European 

Americans, Asian International students did not: in fact, descriptively, Asian International 

students reported the lowest levels of interdependent motives in the sample, on average. One 

possibility is that Asian International college students represent a biased subpopulation: having 

left their home country to pursue an education in another country, these students may be less 

interdependently motivated. Of course, low interdependence among these students must be 

interpreted with caution: there were only 21 Asian International students in the sample, and as 

such, estimates for this group lack precision. 

Similarly, Hispanic/Latinx students did not report greater value or interest as a function 

of letter writing compared to European American students, nor did FG students in comparison to 

CG students. Consistent with theory and research (Cross et al., 2011; Stephens, Fryberg, et al., 

2012; Stephens, Markus, et al., 2014), these students did report higher levels of interdependent 

motives for completing a college degree. However, unlike Asian American students, this 

increased interdependence did not seem to translate into greater sensitivity to utility-value letter 
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writing. It is possible that, although each of these three groups reported greater levels of 

interdependent motives, their specific interdependent goals and values differed in important ways 

that made utility-value letter writing effective for Asian American students, but not for either of 

these other groups (RQ3a). Additional research is needed to evaluate whether these demographic 

differences are consistent in other settings and samples. 

Although these preliminary findings are promising, this study has several limitations that 

necessitate further research. First, and most importantly, students in this study were not randomly 

assigned to write utility-value letters versus essays in a way that allows for causal inference. The 

number of opportunities to write a letter varied by semester, and letter writing was therefore 

operationalized as a proportional measure instead of as an experimental manipulation. Studies 

that manipulate other-oriented utility-value writing are necessary. In addition, some opportunities 

to write a letter were choices between a letter and an essay. Follow-up analyses that test for 

cultural differences in choices would be informative. Notably, there was almost no variance in 

the proportion measure in one of the semesters (due to the experimental design in that semester), 

and effects were weaker – though in the same direction – when that semester was excluded from 

analyses. These results should therefore be interpreted with caution and they require 

corroborating evidence from additional research. 

 Second, this study operationalized interdependence in terms of students’ motives for 

obtaining a college degree. However, other-oriented utility-value writing may be effective for 

students who construe themselves more interdependently across situations in addition to those 

who are more interdependent within an educational context (RQ3b). Studies that measure 

interdependent self-construal (and ideally, both self-construal and college motives) are necessary 

to explore this possibility. Third, students in this study completed self- essays or other-letters. 
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Therefore, the subject of utility-value writing (self vs. other) was confounded with format (essay 

vs. letter). However, either subject or format may influence the effectiveness of utility-value 

writing for more interdependent students, and a combination of the two factors (i.e., other- 

letters) may be more effective than either element alone (RQ2). An experiment that manipulates 

each of these two factors is necessary to test the independent and combined effects of these 

characteristics. 

Study 2 

 I conducted an online study to extend the pilot research in Study 1. First, as noted above, 

a major limitation of Study 1 is that it was non-experimental, prohibiting causal inference about 

utility-value writing effects. In the present study, participants were randomly assigned to 

complete different types of utility-value writing, providing a causal examination of RQ1 

(regarding the effects of other-oriented writing for more interdependent individuals). Second, 

this study was designed to empirically distinguish the effects of utility-value subject (i.e., other 

vs. self) from writing format (i.e., letter vs. essay) and therefore provided a test of RQ2. Third, 

this study included a measure of self-construal, allowing me to examine interdependent self-

construal as a possible moderator of effects. By including this measure, I was able to further 

investigate RQ3 regarding potential moderators of treatment effects. 

Method 

 This study was preregistered at aspredicted.org (#34811). The preregistration is presented 

in Appendix A, as well as a description of any deviations from the preregistered procedure and 

analysis plan. 

Participants 

Paid survey panelists were recruited for this study via Cloud Research (n = 587). 
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Panelists were recruited if they were 18-35 years of age, and only Asian American and European 

American participants were recruited for this study to maximize statistical power to compare 

these two groups. The sample consisted of 364 women (62%), 213 men (36%), and 10 

participants who did not identify as women or men (2%). There were 355 European American 

participants (60%) and 323 Asian American participants (40%). Of the 587 participants, 264 

(45%) did not have at least one parent who completed a four-year college degree. The average 

age of the sample was 26.91 (SD = 5.20). Participants completed the study online individually 

from a computer and were compensated by the survey panel company. 

Procedure 

 Participants were randomly assigned to one of five conditions in a 2 (subject: other vs. 

self) x 2 (format: letter vs. essay) design with an appended control cell. After providing consent, 

participants were told that they would be learning about the biology of fungi. Next, they filled 

out a baseline questionnaire in which they completed the self-construal scale (Singelis, 1994), 

and reported their interest in biology. Participants were then asked to read a page of scientific 

text about the biology of fungi (see Appendix B). This text contained basic information about 

fungi, such as how they absorb nutrients and the difference between parasitism, saprophytism, 

and symbiosis. In addition, the text contained some information about uses of fungi in everyday 

life, such as in medicine, gardening and food. Participants were required to remain on the page of 

text for at least 3 minutes but were allowed to continue reading for as long as they wanted (Mdn 

= 3.57 minutes). 

After reading, participants engaged in a writing task, the content of which varied by 

experimental condition. After the writing task, participants completed a questionnaire that 

assessed their perceived value and interest in the material, as well as their behavioral intentions 
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(i.e., motivation to learn about similar topics or use what they had learned in the future). Similar 

measures of behavioral intentions have been used in previous research to assess deeper and more 

maintained levels of interest (Durik et al., 2015; Hecht et al., 2020; Hulleman et al., 2010). 

Finally, participants took a 10-item multiple-choice test on the material. 

Writing Prompts 

 During the writing task, participants wrote about what they had learned about the biology 

of fungi. In the control condition, participants were prompted to write an essay summarizing the 

material. In each of the four utility-value conditions, participants were also prompted to 

summarize the material, but also to write about how fungi (or knowledge of fungi) could be 

useful. In the self-essay condition, participants were asked to write an essay explaining how 

fungi might be useful for themselves. In the self-letter condition, participants were asked to 

select a friend or family member to whom they could write a letter about the material, and to 

write that person a letter about how the material might be useful in the participant’s own life. In 

the other-essay condition, participants were asked to select a friend or family member for whom 

fungi might be useful and write an essay about how fungi might be useful to that person. In the 

other-letter condition, participants were prompted to write a letter to a selected friend or family 

member about how fungi might be useful to that person. See Appendix C for all Study 2 writing 

prompts. These four utility-value conditions were necessary to test the separate and combined 

effects of writing format and utility-value subject, but this factorial design resulted in two 

conditions in which format and subject were inconsistent and may have been unusual to write 

about. In particular, it may feel unnatural for individuals to write an essay about value for a 

specific other person (other-essay), or a letter to another person about value for the self (self-

letter). In testing treatment effects, I attend to the possibility that these “inconsistent” utility-
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value conditions may differ from the “consistent” conditions, and test for such differences. 

Measures 

 Demographics. Participants reported their race/ethnicity, gender, and parental education 

on the baseline questionnaire. Participants were classified as Asian if they reported being East 

Asian (n = 136) or Southeast Asian (n = 71). As with generational status, parental education was 

computed based on completion of a four-year college degree. Participants for whom neither 

parent had completed a four-year college degree (“no college”) were compared to participants 

for whom at least one parent had completed a four-year college degree (“college”). 

 Baseline psychological measures. Self-construal was measured with the 30-item Self-

Construal Scale (Singelis, 1994). Participants responded to 15 items measuring interdependent 

self-construal (e.g., “I often have the feeling that my relationships with others are more important 

than my own accomplishments”; α = .85) and 15 items measuring independent self-construal 

(e.g., “I enjoy being unique and different from others in many respects”; α = .84). These items 

were measured on a 7-point Likert-type Strongly Disagree – Strongly Agree scale. Interest in 

biology was measured with two items (“How interesting is biology to you?,” “How much do you 

enjoy learning about biology?”; α = .93) on a 7-point Likert-type scale (ranging from Not _____ 

at All to Very _____, with anchors customized to each item; e.g., Not Interesting at All – Very 

Interesting). 

Outcome questionnaire measures. Perceived value was measured with a six-item scale 

(“How useful do you think knowledge about fungi could be to you in your future?,” “How 

valuable do you think knowledge about fungi is for everyone?,” “How likely is it that you could 

use knowledge about fungi to help someone you know?,” “To what degree can you imagine 

using what you have learned about fungi in your own life?,” “How useful do you think 
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understanding fungi could be to you in your daily life?,” “How important is knowing about fungi 

to you?”; α = .94). Task interest was measured with a four-item scale (“How fascinating are 

fungi?,” “How interesting do you find fungi?,” “How much fun is learning about fungi?,” “How 

much did you enjoy learning about fungi?”; α = .94). Both perceived value and interest were 

measured on a 7-point Likert-type scale with customized anchors. Behavioral intentions were 

measured on a three-item seven-point Definitely Not – Definitely Yes Likert-type scale (“Do you 

think you will use the information about fungi you learned today in the future?,” “Did your 

experience today make you want to learn about other types of organisms?,” “Would you be 

interested in completing another study in which you would learn about a different type of 

organism?”; α = .84).  

 Performance. Performance was measured by summing the number of questions 

participants answered correctly on the 10-item multiple choice test. 

 Coding of writing assignments. In order to evaluate intervention fidelity (i.e., whether 

participants adhered to the writing assignment instructions; Hulleman & Cordray, 2009), trained 

research assistants coded the format (i.e., letter vs. essay) of participants’ writing. In addition, to 

evaluate whether and how participants wrote about utility value, research assistants coded for 

whether participants connected the material to (a) the self, (b) a specific other person, and/or (c) 

people in general (each of these three dimensions was coded separately). The “people in general” 

category was included because such connections – which were neither to the self nor another 

person – were common (e.g., “fungi are good for gardening because they make the soil 

healthier”). Each of these four categories was coded by two research assistants (agreement 

ranged from 83-97% across dimensions), and disagreements were resolved by a third research 

assistant. 
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 Linguistic variables. To examine whether the different experimental writing prompts 

evoked different types of writing, I assessed several linguistic variables using Linguistic Inquiry 

and Word Count (LIWC) software (Pennebaker et al., 2015). I examined variables that would 

reflect the content of participants’ writing (e.g., the degree to which they wrote about social 

themes), as well as their writing style (e.g., the emotional tone of their writing).  

Results 

 Zero-order correlations, descriptive statistics, and scale reliabilities for all major variables 

are presented in Table 6. All analyses were conducted using OLS multiple regression. In these 

analyses, gender was treated as a binary variable, and for the 10 participants who did not identify 

as women or men, gender was coded as missing and these missing values were handled using 

multiple imputation (Rubin, 1987). There were no other missing data in this study. 

Unstandardized regression coefficients (bs), standard errors, and p-values are reported from all 

regression models. 

Analysis Plan 

 Consistent with the analytic approach in Study 1, I first tested for baseline differences in 

interdependence and independence by race/ethnicity, gender, and parental education. Then, prior 

to testing treatment effects, I evaluated intervention fidelity by assessing the degree to which 

participants completed their writing assignment in the assigned format (i.e., letter vs. essay). 

Next, I tested the effects of experimental condition. As in Study 1, I first assessed 

whether treatment effects differed as a function of participants’ demographic characteristics. I 

then evaluated whether treatment effects differed as a function of participants’ interdependent 

(and independent) self-construals, controlling for demographic differences.4 

 
4 All treatment x self-construal interactions were also tested in a model that did not control for demographic 
differences. All treatment effects are consistent between these two models. 
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Finally, to explore differences in writing style and content, I tested for treatment effects 

on variables derived from participants’ writing. Specifically, I tested for treatment effects on the 

types of utility-value connections participants made (coded by research assistants), as well as the 

linguistic content and style of their writing (using LIWC variables). I then explored these 

variables as potential mediators of any treatment effects. 

Demographic Effects on Self-Construal 

 I regressed each self-construal scale (interdependent and independent) on three 

demographic factors: Asian American (Asian American, +.5, European American, -.5), gender 

(woman, +.5, man, -.5), and parental education (no college, +.5, college, -.5). Results for each of 

the two outcomes are presented in Table 7. 

 There was no effect of Asian American status, gender, or parental education on 

interdependent self-construal. However, compared to European American participants (M = 5.01, 

SD = 0.84), independent self-construal was significantly lower among Asian American 

participants (M = 4.81, SD = 0.80; b = -.20, p = .004). In addition, compared to men (M = 5.07, 

SD = 0.83), independent self-construal was significantly lower among women (M = 4.87, SD = 

0.82; b = -.20, p = .005). 

Intervention Fidelity 

 I assessed intervention fidelity by examining the degree to which participants adhered to 

their assigned writing format. I used logistic regression to regress the coded format variable 

(letter, 1, essay, 0) on whether participants were assigned to write a letter or an essay (assigned 

letter, +.5, assigned essay, -.5). Indeed, participants who were assigned to write a letter did so 

significantly more often than those assigned to write an essay (b = 4.49, p < .001). However, 

among the 242 participants assigned to write a letter, only 157 (65%) did so, and the other 85 
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participants (35%) wrote an essay instead, suggesting that it may have felt unnatural to write 

such a letter in this context. On the other hand, among the 345 participants assigned to write an 

essay (i.e., those in a utility-value essay condition or control), 338 (98%) did so, and only 7 (2%) 

wrote a letter instead (all of whom were in the other-essay condition). 

 To further probe adherence to the letter assignment, I restricted the sample to only those 

participants in a letter condition (n = 242) and regressed the coded format variable on utility-

value subject (other, +.5, self, -.5) and each of the demographic factors. Participants wrote a 

letter more often when they were assigned to write about value for the recipient (72%) than for 

themselves (58%; b = 0.66, p = .018). The “inconsistent” self-letter assignment may have 

seemed challenging or unnatural, and this may have led many participants to write an essay 

instead. In addition, adherence to instructions to write a letter was higher among women (70%) 

than men (55%; b = 0.72, p = .012). 

In sum, although the experimental conditions led to the intended differences in format, on 

average, adherence to instructions to write a letter was below expectations, particularly in the 

self-letter condition and among men. Therefore, I supplemented the primary analyses, which 

used an intent-to-treat (ITT) approach, by testing the effects of participants’ actual writing format 

(regardless of experimental condition). The results of these analyses are noted below. 

Intent-to-Treat Analyses 

I tested four orthogonal contrasts to compare the five experimental conditions. The UV 

contrast compared the four treatment conditions to control (control = -.8, self-essay = +.2, self-

letter = +.2, other-essay = +.2, other-letter = +.2). The Format contrast compared the two letter 

conditions to the two essay conditions (control = 0, self-essay = -.5, self-letter = +.5, other-essay 

= -.5, other-letter = +.5). The Subject contrast compared the two “other” conditions to the two 
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“self” conditions (control = 0, self-essay = -.5, self-letter = -.5, other-essay = +.5, other-letter = 

+.5). Finally, the Consistency contrast compared the two “consistent” utility-value conditions to 

the two “inconsistent” utility-value conditions (control = 0, self-essay = +.5, self-letter = -.5, 

other-essay = -.5, other-letter = +.5). This contrast can also be understood as the interaction in 

the 2 x 2 (format x subject) factorial design. Consistent with the analytic approach in Study 1, I 

first regressed each of the four outcomes on these four contrasts, the three demographic factors, 

and the two-way interactions between each contrast and each demographic factor. I then tested 

an identical set of models, except also including interdependent and independent self-construal 

(standardized) as predictors, as well as the two-way interactions between each contrast and each 

of the two self-construal measures. I controlled for interest in biology in each of these models.5 

Effects of condition as a function of demographic characteristics. Results from the 

model testing the effects of condition as a function of demographic characteristics on each of the 

four outcomes are reported in Table 8. In addition, raw means and standard deviations of each 

outcome as a function of condition are presented in Table 9. 

Perceived value. There was a significant Format x parental education interaction (b = 

0.57, p = .011) indicating that there was a more positive effect of writing a letter (vs. an essay) 

on perceived value for participants without college-educated parents than for those with at least 

one college-educated parent (Figure 4a). In addition, participants with higher levels of interest in 

biology reported greater perceived value than participants with lower levels of interest (b = 0.65, 

p < .001). 

Task interest. Consistent with perceived value, there was a significant Format x parental 

 
5 Because level of education is linked to parental education, I also tested supplemental models that were identical 
except that they controlled for participants’ own level of education. All reported treatment effects are consistent in 
these supplemental models. 
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education interaction (b = 0.45, p = .043), indicating a more positive effect of letter writing on 

task interest for participants without college-educated parents than for those with at least one 

college-educated parent (Figure 4b). There were also significant main effects of gender (b = -

0.35, p = .001) and interest in biology (b = 0.80, p < .001): men and participants who were more 

interested in biology reported greater task interest than women and participants who were less 

interested in biology. 

Behavioral intentions. As with perceived value and task interest, there was a significant 

Format x parental education interaction (b = 0.63, p = .004), reflecting a more positive letter-

writing effect on behavioral intentions for participants without college-educated parents than for  

at least one college-educated parent (Figure 4c). In addition, there was a significant UV x Asian 

American interaction (b = -0.57, p = .027), indicating that the effect of being prompted to write 

about utility value (regardless of utility-value prompt type) was more positive for European 

American participants than for Asian American participants. Finally, there were main effects of 

gender (b = -0.20, p = .050) and interest in biology (b = 0.77, p < .001), indicating that men and 

participants with more interest in biology reported more positive behavioral intentions than 

women and participants with less interest in biology. 

Performance. There was a significant Consistency x Asian American interaction (b = -

0.82, p = .031). This interaction indicated that Asian American participants performed better in 

the “inconsistent” conditions (i.e., self-letter and other-essay) than the “consistent” conditions, 

whereas this was not the case for European American participants. One possibility is that Asian 

American participants had to work harder to respond to the inconsistent writing prompts, and this 

may have resulted in more learning. In addition, Asian American participants received higher 

test scores than European American participants (b = 0.72, p < .001) and participants with at 
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least one college-educated parent received higher test scores than those without college-educated 

parents (b = -0.50, p = .003), on average. 

Effects of condition as a function of demographic characteristics and self-construal. 

Results from the model testing the effects of condition as a function of demographic 

characteristics and self-construal on each of the four outcomes are reported in Table 10. 

Perceived Value. There was a significant Format x interdependent self-construal 

interaction (b = 0.27, p = .018) indicating that letter writing had a more positive effect on 

perceived value for individuals with a more interdependent self-construal (Figure 5a). In 

addition, there was again a significant Format x parental education interaction (b = 0.49, p = 

.023). Finally, there were main effects of interdependent self-construal (b = 0.22, p < .001), 

independent self-construal (b = 0.27, p < .001), and interest in biology (b = 0.52, p < .001): 

participants who reported greater interdependence, independence, and interest in biology 

reported greater perceived value than those who reported less interdependence, independence, 

and interest. 

Task Interest. Consistent with perceived value, there was a significant Format x 

interdependent self-construal interaction (b = 0.30, p = .017), indicating a more positive effect of 

letter writing on task interest for more interdependent participants (Figure 5b). In addition, as 

with perceived value, there were significant positive main effects of interdependent self-

construal (b = 0.18, p = .001), independent self-construal (b = 0.16, p = .006), and interest in 

biology (b = 0.72, p < .001) on task interest. 

Behavioral intentions. As with perceived value and task interest, there was a significant 

Format x interdependent self-construal interaction (b = 0.24, p = .043), reflecting a more positive 

letter-writing effect on behavioral intentions for more interdependent participants (Figure 5c). In 
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addition, as with the model that did not include the self-construal predictors, there was a 

significant Format x parental education interaction (b = 0.54, p = .012). Finally, consistent with 

perceived value and interest, there were significant positive main effects of interdependent self-

construal (b = 0.20, p < .001), independent self-construal (b = 0.19, p = .001), and interest in 

biology (b = 0.66, p < .001) on behavioral intentions. 

Performance. There were no effects of experimental condition (nor interactions with 

condition) on performance. However, this model again revealed that Asian American 

participants received higher test scores than European American participants (b = 0.68, p < .001) 

and participants with at least one college-educated parent received higher test scores than those 

without college-educated parents (b = -0.49, p = .004). In addition, participants with a more 

interdependent self-construal received lower test scores than those with a less interdependent 

self-construal (b = -0.19, p = .044). Finally, participants with more interest in biology received 

higher test scores than those with less interest in biology (b = 0.18, p = .044). 

Summary of intent-to-treat analyses. In sum, results of the ITT analyses revealed more 

positive effects of writing a utility-value letter (vs. an essay) on perceived value, task interest, 

and behavioral intentions for two groups of participants: individuals without college-educated 

parents and individuals with more interdependent self-construals. There was no effect of writing 

format or utility-value subject on test score for either of these groups. In addition, there were 

consistent group differences on each of the outcomes. Individuals with higher interdependent 

self-construals, independent self-construals, and participants with more interest in biology 

reported higher levels of perceived value, task interest, and behavioral intentions. In addition, 

Asian American participants, individuals with at least one college-educated parent, and 

participants who were more interested in biology received higher test scores, and participants 
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with more interdependent self-construals received lower test scores. 

Effects of Actual Writing Format 

 The ITT analyses showed positive effects of the letter format for individuals without 

college-educated parents, as well as participants with more interdependent self-construals. 

However, as noted above, 35% of participants assigned to write a letter wrote an essay instead. 

As such, I tested a separate set of models to evaluate the effects of the actual format of 

participants’ writing, regardless of their assigned condition. Specifically, I tested models that 

were identical to the ITT models, except that I replaced the four condition contrasts with an 

Actual Format contrast (letter, +.5, essay, -.5). These analyses provided a test of whether the 

effects of participants’ assigned writing format were consistent with the effects of their actual 

writing format. Raw means and standard deviations of each outcome as a function of actual 

format are presented in Table 11. 

 Indeed, the positive letter-writing effects for individuals without college-educated parents 

and more interdependent participants from the ITT analyses emerged in this new set of analyses. 

There was a significant Actual Format x parental education interaction on perceived value, task 

interest, and behavioral intentions (ps < .027). In addition, there was a significant Actual Format 

x interdependent self-construal interaction on each of these three outcomes (ps < .045). These 

supplemental analyses confirmed that the effects of participants’ assigned and actual writing 

format were consistent. One possible explanation for this consistency is that participants who 

were assigned to write a letter but instead wrote an essay may have thought about writing a letter 

and engaged in similar thought processes as those who actually wrote a letter. 

Linguistic Analyses 

 To assess how the different writing prompts affected participants’ writing, I tested the 



 

 

39 

39 

effects of condition on the three coded writing content variables, four LIWC content variables, 

and four LIWC style variables (described below). Zero-order correlations and descriptive 

statistics for these measures are presented in Table 12. 

Coded utility-value content. I used logistic regression to regress each of the three coded 

writing content variables – utility for the self, a specific other, and people in general (coded 1, 0) 

– on each of the four condition contrasts (Table 13). There was no effect of the Letter vs. Essay 

contrast on any of the utility-value content variables (ps > .095). However, the subject 

manipulation (i.e., other vs. self) was successful in evoking differences in the content of 

participants’ writing. Participants assigned to an “other” condition wrote about utility value for a 

specific other person significantly more often than those assigned to a “self” condition (b = 3.02, 

p < .001). Conversely, participants assigned to a “self” condition wrote about utility for the self 

significantly more often than those assigned to an “other” condition (b = -1.16, p = .001). In 

addition, participants assigned to a “self” condition also wrote about utility value for people in 

general more often than those assigned to an “other” condition (b = -0.72, p = .002). 

Interestingly, there was also a significant Consistency effect indicating that writing about value 

for another person was more common in the “inconsistent” utility-value conditions than the 

“consistent” conditions (b = -0.96, p = .020). Specifically, in the “self” conditions, writing about 

value for another person was more common in letters (8%) than essays (2%), whereas in the 

“other” conditions, such writing was more common in essays (47%) than letters (41%). 

LIWC variables – content. To measure the degree to which participants engaged in 

personal writing, I computed the percentage of first-person singular pronouns used in 

participants’ writing (e.g., I, me, my). Consistent with Harackiewicz and colleagues (2016), I 

assessed the other-oriented content of participants’ writing using the “social processes” LIWC 
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dictionary (e.g., discuss, encourage) and its two subcategories – family words (e.g., mother, 

grandpa) and friend words (e.g., friend, pal). Each of these variables ranges from 0 to 100. 

 I regressed each of these four variables on each of the four condition contrasts (Table 14). 

There was a significant effect of the UV contrast on first-person singular pronouns (b = 0.98, p < 

.001), social words (b = 1.30, p = .001), family words (b = 0.31, p < .001), and friend words (b = 

0.18, p < .001). On average, participants in a utility-value condition were higher on each of these 

outcomes than participants in the control condition. In addition, there was a significant effect of 

the Format contrast on first-person singular pronouns (b = 0.86, p < .001), social words (b = 

1.20, p = .001), and friend words (b = 0.25, p < .001), indicating that participants who were 

assigned to write a letter wrote with significantly more first-person singular pronouns, social 

words, and friend words than those assigned to write an essay.  

There was a significant effect of the Subject contrast on family words (b = 0.30, p < 

.001): participants assigned to write about utility value for others used a higher proportion of 

family words than those assigned to write about utility value for themselves. There were no 

significant effects of the Subject contrast on any of the other linguistic content measures (ps > 

.055). Finally, there was a significant Consistency effect indicating that family words were more 

common in the “inconsistent” utility-value conditions than the “consistent” conditions (b = -0.18, 

p = .001). Specifically, in the “self” conditions, family words were more prevalent in letters 

(0.26%) than essays (0.07%), whereas in the “other” conditions, such words were more prevalent 

in essays (0.54%) than letters (0.38%). 

LIWC variables – style. I used four writing summary variables calculated by LIWC to 

assess the style of participants’ writing (Pennebaker et al., 2015). These variables are calculated 

using proprietary algorithms to combine existing LIWC variables and detect broad linguistic 
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patterns. The “analytical thinking” variable is designed to detect language that suggests logical 

and formal patterns of thought. The “clout” variable is designed to detect language conveying 

confidence and leadership. The “authenticity” variable is designed to detect language conveying 

honesty, humility, and vulnerability. Finally, the “emotional tone” variable is designed to detect 

language that conveys more positive (and less negative) emotional tone. Each of these variables 

ranges from 0 to 100. 

I regressed each of these four variables on each of the four condition contrasts (Table 15). 

There was a significant effect of the UV contrast on analytical thinking (b = -10.72, p < .001) and 

emotional tone (b = 12.09, p < .001). Participants assigned to write about utility value had 

writing that was less analytical and more emotionally positive than control participants. In 

addition, there was a significant effect of the Format contrast on analytical thinking (b = -11.63, 

p < .001), clout (b = 4.91, p = .005), authenticity (b = 7.87, p < .001), and emotional tone (b = 

7.1, p = .006). Participants assigned to write a utility-value letter wrote in a less analytical way, 

but with more clout, greater authenticity, and more positive emotional tone. 

There was also a significant effect of the Subject contrast on clout (b = 4.40, p = .013) 

and authenticity (b = -7.30, p < .001). Participants who were assigned to write about utility value 

for another person had writing that conveyed more clout and less authenticity than participants 

assigned to write about utility value for the self. There were no significant effects of the 

Consistency contrast on any of the style variables. 

Exploratory Moderated Mediation Analyses 

 I explored whether LIWC variables assessing style and content may play a role in 

mediating treatment effects from the ITT analyses (i.e., Format x parental education and Format 

x Interdependent self-construal interactions on perceived value, task interest, and behavioral 
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intentions). I tested for a pattern of moderated mediation in which letter writing led participants 

to write in a particular way (as captured by the linguistic variables), and that type of writing had 

a stronger effect on value, interest, and/or behavioral intentions for individuals without college-

educated parents and/or more interdependent individuals (see Figure 6 for a conceptual diagram). 

I narrowed potential mediators to only those that showed significant differences as a 

function of letter writing (i.e., first-person singular pronouns, social words, friend words, and 

each of the four style variables). I then tested separate path models for each of these linguistic 

variables on perceived value, task interest, and behavioral intentions. In these path models, I 

tested the set of predictors from the ITT models including self-construal moderators on the 

potential linguistic mediator (standardized) and the outcome, and I also included the effect of the 

potential linguistic mediator and two-way interactions between this variable and each 

demographic and self-construal moderator (i.e., gender, Asian American, parental education, 

interdependent self-construal, and independent self-construal) on the outcome. For each model, I 

examined whether there was a significant a-path (i.e., a main effect of letter writing on the 

linguistic variable) and a significant b-path (i.e., a linguistic variable x parental education and/or 

interdependent self-construal interaction on the outcome). I then used bootstrapping to test the 

pattern of moderated mediation by computing 95% confidence intervals of the indirect effects 

(i.e., indices of moderated mediation and conditional indirect effects for each level of the 

moderator). 

It is important to emphasize that these analyses are exploratory: I examined seven 

potential linguistic mediators, two potential moderators (i.e., parental education and 

interdependent self-construal), and three outcomes (i.e., perceived value, task interest, and 

behavioral intentions). The risk of Type-I error is therefore inflated in these analyses. These 
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analyses are intended to probe linguistic mechanisms by which letter writing may have 

influenced each of the outcomes, but results should be viewed as tentative and requiring 

replication. 

Consistent with the models only testing main effects of condition on the linguistic 

variables (Tables 12 and 13), each potential a-path (i.e., main effect of the Format contrast on the 

seven potential linguistic mediators) was positive and significant (ps < .014). 

Mediation of format x interdependent self-construal effects. Only one of the potential 

linguistic mediators showed evidence of significant b-paths that would support the proposed 

pattern of moderated mediation by interdependent self-construal: friend words. There were 

significant friend words x interdependent self-construal interactions on task interest (b = 0.16, p 

= .011) and behavioral intentions (b = 0.13, p = .031). These effects indicated that friend words 

were more positively associated with task interest and behavioral intentions for more 

interdependent individuals (Figure 7). The friend words x interdependent self-construal 

interaction on perceived value was not statistically significant (b = 0.09, p = .141).  

There was a significant index of moderated mediation on task interest, 95% CI [0.010, 

0.213], consistent with the possibility that letter writing led to increased use of friend words 

which, in turn, had a more positive effect on task interest for more interdependent participants. 

Indeed, the conditional indirect effect of letter writing on task interest via friend words was 

significant for more interdependent individuals (+1 SD; 95% CI [0.052, 0.314]) but not for less 

interdependent individuals (-1 SD; 95% CI [-0.151, 0.083]). The index of moderated mediation 

was not significant on behavioral intentions, 95% CI [-0.010, 0.192]. However, the conditional 

indirect effect of letter writing on behavioral intentions via friend words was significant for more 

interdependent individuals (+1 SD, 95% CI [0.024, 0.277]) and not for less interdependent 
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individuals (-1 SD; 95% CI [-0.142, 0.082]).  

Mediation of format x parental education effects. Only one potential mediator showed 

evidence of a significant b-path that would support the proposed pattern of moderated mediation 

by parental education: clout. There was a significant clout x parental education effect on task 

interest (b = 0.23, p = .031) indicating that writing with more clout was more positively 

associated with task interest for participants without college-educated parents than for 

participants with at least one college-educated parent (Figure 8). The clout x parental education 

interactions on perceived value and behavioral intentions were not statistically significant (ps > 

.374). 

There was a significant index of moderated mediation, 95% CI [0.002, 0.141], consistent 

with the possibility that letter writing led to increased clout language which, in turn, had a more 

positive effect on task interest for participants without college-educated parents than those with 

at least one college-educated parent. However, the conditional indirect effect of letter writing on 

task interest via clout was not statistically significant for individuals without college-educated 

parents, 95% CI [-0.012, 0.093], nor for individuals with at least one college-educated parent, 

95% CI [-0.068, 0.004]. 

Summary of moderated mediation analyses. These results suggest that friend words 

may have played a role in explaining the stronger effect of letter writing on task interest for more 

interdependent participants, and may partially explain the positive letter writing effects on 

behavioral intentions for relatively interdependent individuals (i.e., +1 SD). In addition, writing 

with more clout may have played a role in explaining the more positive effect of the letter format 

on task interest for individuals without college-educated parents as compared to those with at 

least one college-educated parent. However, again, due to the exploratory nature of these 
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analyses, these results should be interpreted tentatively. 

Discussion 

 In this study, I found additional evidence that other-oriented utility-value writing may be 

effective for individuals who are more interdependent (RQ1). The effects of being assigned to 

write a utility-value letter (versus an essay) varied as a function of participants’ demographic and 

individual-level characteristics (RQ3). Specifically, letter writing was more positively associated 

with perceived value, task interest, and behavioral intentions for individuals without college-

educated parents. Individuals from working-class backgrounds, such as those whose parents did 

not complete a four-year college degree, are theorized to be more interdependent than middle- 

and upper-class individuals, and research indicates that in higher education settings, they express 

more interdependent motives for pursuing a degree (Stephens, Fryberg, et al., 2012; Stephens, 

Markus, et al., 2014; Tibbetts et al., 2018). Although I did not find that individuals without 

college-educated parents were more interdependent in this sample (as indexed by interdependent 

self-construal), the results do lend support to the hypothesis that other-oriented forms of utility-

value writing are more effective for individuals from more interdependent cultures. In addition, 

utility-value letter writing was more positively associated with value, interest, and behavioral 

intentions for participants with more interdependent self-construals. This finding is consistent 

with the hypothesis that other-oriented utility value writing can also be effective for more 

interdependent individuals, regardless of their cultural background. Critically, these effects were 

not only found in the ITT analyses, but they were also revealed in the supplemental models that 

tested the effects of the actual writing format used by participants. The consistency of effects 

between assigned and actual characteristics of participants’ writing lends additional credence to 

these results. 
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Though these findings are broadly consistent with my hypotheses, there are three aspects 

of the results that complicate the picture. First, participants without college-educated parents did 

not report higher levels of interdependent self-construal than those with at least one college-

educated parent. Consequently, the letter-writing effects for individuals without college-educated 

parents and participants with more interdependent self-construals must be understood as different 

effects. One possibility is that the interdependent self-construal measure (Singelis, 1994) 

captures aspects of interdependence that are distinct from those that characterize the 

interdependence of many working-class individuals. Indeed, Stephens and colleagues (2014) 

characterize working-class individuals by their “hard interdependence,” which is marked by 

mutual reliance – due to economic and social constraints – but also a sense of strength and 

“toughness,” informed by broader Western ideals. The Singelis (1994) measure may not capture 

this. The results of this study are consistent with the possibility that utility-value letter writing 

may be effective for individuals with many “types” of interdependence: those with an 

interdependent self-construal (Markus & Kitayama, 1991, 2010), and working-class individuals 

with a hard interdependence (Stephens, Fryberg, et al., 2012; Stephens, Markus, et al., 2014). 

Second, the interactions with letter writing were not simply driven by positive effects for 

individuals without college-educated parents or for participants with highly-interdependent self-

construals (Figures 4 and 7). The effects of letter writing were also negative for individuals with 

at least one college-educated parent and less-interdependent individuals. These patterns suggest 

that the letter format may not simply boost the efficacy of utility-value writing for some 

individuals, but it may also reduce the effects of utility-value writing for others. Communicating 

the value of the material to others may be less effective for these groups than simply writing 

about utility value in an essay. Nevertheless, the interactions between format, parental education, 
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and interdependent self-construal indicate that the effects of utility-value letter writing are more 

positive for individuals without college-educated parents and interdependent individuals than 

individuals with at least one college-educated parent and less interdependent individuals. 

Third, in regard to RQ2, it is interesting that the hypothesized patterns of moderation 

emerged as a function of format (i.e., letter vs. essay) but not subject (i.e., other vs. self). I 

expected that having another person as the subject of utility-value writing and/or writing utility-

value letters might be more beneficial for more interdependent individuals than less 

interdependent individuals. However, in this study, the utility-value letter format produced more 

positive effects for more interdependent individuals, and these effects did not depend on the 

utility-value subject. Reflecting on utility value in a letter, whether for the self or another person, 

appears to be the powerful element of utility-value writing for more interdependent individuals. 

Because letter writing involves interpersonal communication, it may be a particularly social way 

of engaging with academic material and reflecting on its value, and may therefore be especially 

beneficial for interdependent individuals. Indeed, being assigned to write in the format of a letter 

(vs. essay) was significantly associated with the use of social words (and specifically, friend 

words), and there was some evidence that the use of friend words played a role in mediating 

letter-writing effects on task interest and behavioral intentions for more interdependent 

participants. 

It is also notable that the letter format increased the degree to which participants’ writing 

reflected clout (i.e., confidence and leadership). Explaining the value of the material to another 

person may have led participants to take on the role of the “expert” and write more 

authoritatively. This manner of writing may therefore afford individuals a sense of interpersonal 

connection with a friend or family member, while also affirming their own understanding and 
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competence with the material. Notably, clout partially mediated the stronger effect of letter 

writing on task interest for participants without college-educated parents (compared to those with 

at least one college-educated parent). Indeed, the combination of connecting with others and 

affirming one’s individual competence with the material may have aligned with what Stephens, 

Markus, and colleagues (2014) term “hard interdependence,” and thereby increased interest in 

the task for participants without college-educated parents. Additional research is necessary to 

more carefully evaluate this possibility. 

This study fills important gaps that could not be addressed in Study 1. First, in this study, 

participants were randomly assigned to engage in different types of writing. This study therefore 

provided a causal test of the effects of different types of other-oriented utility-value writing, and 

indicated that letter writing led to more positive effects for individuals without college-educated 

parents as well as those with more interdependent self-construals (RQ1, RQ3). Second, this study 

was designed to distinguish the independent and joint effects of writing format (i.e., letter vs. 

essay) and utility-value subject (i.e., other vs. self). As discussed above, results suggest that 

format played a central role in affecting value, interest, and behavioral intentions, whereas 

utility-value subject did not (RQ2). This question was impossible to address in Study 1 because 

format and subject were confounded in that study (and in most previous research). Third, in this 

study, I was able to test self-construal as a moderator of treatment effects. I could not measure 

college motives in this study (because not all participants were in college), but by measuring 

self-construal, I was able to examine whether the effects of other-oriented utility-value writing 

were dependent upon participants’ broader views of the self. 

In general, findings in this study were similar to those in Study 1. As in Study 1, other-

oriented utility-value writing had more positive effects on value and interest for participants who 
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were more interdependent. However, there was also an important inconsistency: in Study 2, the 

effects of utility-value format did not depend on whether participants were Asian American or 

European American. In fact, inconsistent with prior theory and research (e.g., Markus & 

Kitayama, 2010; Singelis & Sharkey, 1995), Asian American participants did not report higher 

levels of interdependent self-construal than their European American counterparts in this study. 

One possibility is that the Asian Americans (and/or European Americans) who participate as 

research panelists on the online research platform used in this research differ in important ways 

from those who do not. For example, perhaps Asian American panelists are less interdependent, 

on average, than other Asian Americans in the broader population. Regardless, it is notable that 

these findings diverge from those found in Study 1, and additional research in more naturalistic 

settings is necessary to test for replication of these initial results. 

This study has important limitations that should be addressed with additional research. 

First, this study included a measure of self-construal, but because the sample was not comprised 

of college students, it was not possible to measure college motives. Additional research in a 

college sample that includes both of these measures is necessary to evaluate (a) the correlation 

between these measures, (b) to what degree they show consistent (or divergent) patterns of 

demographic differences, and (c) to compare them as moderators of other-oriented utility-value 

writing effects (RQ3b). Second, although this study was designed to maximize statistical power 

to compare Asian American and European American participants, a drawback of this approach is 

that it was impossible to test effects for other racial/ethnic groups, including Hispanic/Latinx 

individuals. An additional study with greater numbers of both Asian American and 

Hispanic/Latinx individuals is necessary to test the effects of other-oriented utility-value writing 

for each of these groups compared to other racial/ethnic groups, and compared to one another 
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(RQ3a). Finally, although this study provided a causal test of different types of utility-value 

writing, it did so in the context of a brief, online learning experience. Additional research must 

be conducted that tests these effects in an authentic educational context. 

Study 3 

 Study 3 was a field experiment conducted in a diverse two-year college. In this study, I 

compared the effects of writing self-essays and other-letters to control. As in Study 1, utility-

value subject (i.e., other vs. self) and format (i.e., letter vs. essay) were confounded for this 

experiment. It was impossible to implement a complex design (like the five-cell design in Study 

2) while retaining adequate statistical power, so subject and format were varied together, as they 

have been in previous research. I assigned students to write about others in the form of a letter 

because letters provide a natural medium for writing about utility value for another person. 

Utility-value interventions have been found to be more effective when they include a variety of 

writing assignment formats (Priniski et al., 2019). Therefore, to maximize the likelihood of a 

positive overall impact of the writing assignments, all students in utility-value conditions were 

assigned to complete a mixture of self-essays and other-letters. Some students were assigned to 

write more letters whereas others were assigned to write more essays. The focus of this study 

was thus to compare the effects of writing relatively more vs. fewer utility-value letters, as 

compared to essays. 

This study was designed to address questions that remained from the first two studies. 

First, the study was conducted in a two-year college with a high proportion of Asian and 

Hispanic/Latinx students. As such this context afforded the ability to test the effects of writing 

more (vs. fewer) utility-value letters for these interdependent cultural groups (RQ3a). Second, 

because I conducted this study in a college context, I was able to measure students’ 
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interdependent and independent motives for completing a college degree (Stephens, Fryberg, et 

al., 2012) in addition to their self-construals (Singelis, 1994). This allowed me to compare and 

contrast these distinct measures of interdependence, one of which is context-general and the 

other of which is directly tied to students’ experiences in educational settings (RQ3b). Third, 

because this study was a field experiment, I was able to test the causal effects of different types 

of utility-value writing in an educational setting. 

Finally, I measured additional outcomes in this study to better understand how other-

oriented utility-value writing affects perceptions of value and interest. Students’ perceptions of 

the particular topics that they reflect upon in their writing are more proximal to the writing 

intervention than their more general perceptions of the domain. Indeed, effects of utility-value 

letter writing were found on measures of value and interest that were specific to the topic being 

taught (i.e., fungi) in Study 2, whereas such topic-specific measures were not included in Study 

1. Therefore, in this study I included topic-specific measures of perceived value and interest. In 

addition, it is possible that reflecting on the relevance of a topic in relation to others specifically 

affects perceptions that the material can be used to help other people. To examine this 

possibility, I included a measure of “prosocial utility value,” which assessed the belief that 

biology can be used to help others. In addition to these more specific measures of value and 

interest, I also included more general measures that were consistent with those included in Study 

1. In sum, this study included three types of measures to assess students’ attitudes about the 

content: value and interest in particular topics from the biology course, prosocial utility value of 

biology, and general value and interest in biology. 

Method 

 I tested different versions of a utility-value intervention in an introductory biology course 
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at Pasadena City College (PCC). PCC is a two-year college that offers associates degrees and 

prepares students to transfer to baccalaureate programs. The campus is 51% Hispanic/Latinx and 

24% Asian. The 15-week biology course covered three major units: ecology, human physiology, 

and bacteria and cells. The course was conducted in “hybrid” format, including 1.5 hours of 

online content, 1.5 hours of lecture, and 3 hours of lab per week. Students in this study were in 

one of 21 lecture sections of the course (each consisting of 19-30 students) taught by one of 15 

instructors. Course grades were determined by a combination of large projects, quizzes, online 

discussions, online assignments, writing assignments, lab work, and in-class participation. 

 This study was preregistered at aspredicted.org (#31746). The preregistration is presented 

in Appendix D, as well as a description of any deviations from the preregistered procedure and 

analysis plan. 

Participants 

The sample consisted of PCC students who completed one of the 21 sections of 

introductory biology (n = 541). In the sample, there were 298 women (55%), 238 men (44%), 

and 5 students who did not identify as women or men (1%). There were 274 Hispanic/Latinx 

students (51%), 129 Asian American students (24%), 79 European American students (15%), 38 

Asian International students (7%), and 21 Black students (4%). Of the 541 students, 360 (67%) 

were FG students and 181 (33%) were CG students. The average age of the sample was 23.14 

(SD = 6.00). 

Procedure 

 Students completed a baseline questionnaire in the first week of the semester through an 

online survey platform (Qualtrics). On the questionnaire, they were asked to report their 

demographic information, college GPA, college motives (Stephens, Fryberg, et al., 2012, as 
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measured in Study 1), self-construal (Singelis, 1994, as measured in Study 2), perceived value 

for biology, prosocial utility value for biology (i.e., perceived usefulness of biology for helping 

others), and interest in biology. This questionnaire was completed for course credit during lab 

time for 19 of the 21 lecture sections, and as online homework assignments for the other two 

lecture sections. Students received credit for completing the questionnaire whether or not they 

consented to release their responses for research purposes. 

 Students were blocked on gender, race, and generational status, and were then randomly 

assigned to one of three conditions within lecture sections: a control condition or one of two 

utility-value conditions. Students completed three writing assignments (500-600 words) for 

credit over the course of the semester, the content of which was determined by experimental 

condition. Students in the one-letter UV condition were assigned one other-letter and two self-

essays, and students in the two-letter UV condition were assigned two letters and one essay. 

 In the last two weeks of the semester, students completed a final questionnaire. On the 

questionnaire, students again reported their perceived value, prosocial utility value, and interest 

in biology. They also reported their perceived value and interest in each of the three major units 

that were covered in the semester. This questionnaire was completed for course credit during lab 

time in each of the 21 lecture sections. As with the baseline questionnaire, students received 

credit for completion regardless of whether they consented to release their responses for research 

purposes. At the end of the semester, grades in the course were obtained from institutional 

records. 

Writing Assignments 

 All students were assigned to write a paper (500-600 words) for course credit three times 

during the semester. Writing assignments were provided to students online via a survey page 
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(accessed through Canvas, the course management website). On this page, survey logic was used 

to provide students in different conditions with their respective writing assignments without 

instructors being aware of their conditions. Completed papers were submitted through the survey 

platform and downloaded by research personnel, who deidentified the papers (i.e., replaced 

identifying information with an ID number) and sent them to instructors for blind grading. Once 

graded, the assignments were sent back to the research personnel and reidentified (i.e., the ID 

number was replaced with identifying student information). The research personnel then sent the 

reidentified grades back to instructors who then posted the grades on the course management 

website. 

Across all conditions, students were asked to choose a topic that was covered in the 

course in the preceding unit (e.g., cardiovascular health). They were then asked to formulate a 

question about that topic and write about it. In the control writing assignment, students were 

asked to write an essay answering their question by summarizing course material. In the two 

utility-value writing assignments, in addition to answering their question by summarizing course 

material, students were asked to describe how the topic could be useful. In the utility-value essay 

assignment, students were asked to write an essay describing the usefulness of the topic in their 

own lives, and in the utility-value letter assignment, students were asked to write a letter to a 

friend or family member describing the usefulness of the material for the letter recipient. 

Examples of each of type of writing prompt are presented in Appendix E. 

 In the control condition, students received a control writing assignment three times over 

the course of the semester. In both utility-value conditions, students received an essay prompt for 

their first assignment and a letter prompt for their second assignment. For the third assignment, 

students received either an essay prompt (one-letter UV condition) or a letter prompt (two-letter 
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UV condition). 

Measures 

 Demographics and college GPA. Students reported their race/ethnicity, gender, and 

parental education. Students were classified as Asian if they reported being East or Southeast 

Asian, and were further grouped into Asian American (i.e., not an international student) or Asian 

International (i.e., international student). Students were classified as European American, 

Hispanic/Latinx, or Black based on their reported race/ethnicity. Generational status was 

computed based on parental education: students for whom neither parent had completed a four-

year college degree were categorized as FG, and all other students were categorized as CG. 

Students also reported their GPA at PCC (cumulative across all prior semesters, 4.0 scale). 

 Baseline psychological measures. The measures of interdependent and independent self-

construal were identical to Study 2. The measures of interdependent and independent college 

motives were identical to Study 1. All other baseline items were reported on a 7-point Likert-

type Not at all true – Very true scale. Perceived value was measured on a 4-item scale (“I think 

what we are learning in this course is important,” “BIOL 011 is important to my future,” “The 

study of biology is personally meaningful to me,” “The study of biology is personally important 

to me”; α = .82). Prosocial utility value was measured on a 3-item scale (“Biology can be useful 

for helping others,” “Biology can be useful for promoting human health and wellbeing,” 

“Biology can be useful for finding solutions to problems people face in their everyday lives”; α = 

.80). Perceived value and prosocial utility value were significantly positively correlated but had 

only 32% shared variance (r = .57), suggesting that these scales measured distinct constructs. 

Interest was measured on a 5-item scale (“I’m excited about biology,” “I’m really looking 

forward to learning more about biology,” “To be honest, I just don’t find biology interesting” 
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(reversed), “Biology fascinates me,” “I think the domain of biology is very interesting”; α = .89). 

 Final questionnaire measures. Perceived value (α = .84) and prosocial utility value (α = 

.86) were measured with the same items as the baseline measure. Interest was measured with the 

same five items used on the baseline questionnaire, plus an additional sixth item (“I enjoy 

learning about biology”; α = .93). Unit-specific value was measured with nine items (i.e., three 

items asked for ecology, human physiology, and bacteria and cells: “How useful is this topic?,” 

“How relevant is this topic to your life?,” “How important is this topic for society or people in 

general?”; α = .93). Unit-specific interest was also measured with nine items (i.e., three items per 

topic: “How interesting is this topic?,” “How much do you like this topic?,” “How excited are 

you about this topic?”; α = .93). Responses to unit-specific items were reported on a 7-point 

Likert-type Not at all – Very much scale. The unit-specific perceived value and interest measures 

were positively correlated with their topic-general counterparts and had 42% and 55% shared 

variance with these measures (rs = .65 and .74), respectively. This suggests that although the 

unit-specific measures were highly correlated the general measures of perceived value and 

interest, these measures were distinct. 

 Course grade. The institution provided grades for students in the course (A = 4.0, B = 

3.0, C = 2.0, D = 1.0, F = 0). 

 Linguistic variables. I computed the same four LIWC content variables and four LIWC 

style variables as in Study 2 in order to explore linguistic differences in participants’ responses to 

the experimental writing prompts. 

Results 

  Zero-order correlations, descriptive statistics, and scale reliabilities for all major 

variables are presented in Table 16. I computed ICCs for each outcome to evaluate whether it 
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was necessary to account for the nested structure of the data (students within lecture sections). 

Lecture section accounted for < 1% of the variance in each of the outcomes with the exception of 

course grade (12%)6. As such, I accounted for the effect of lecture section using fixed effects 

(i.e., dummy coded contrasts) for all analyses on course grade, and used OLS multiple regression 

for analyses on all other outcomes. As in Study 2, gender was treated as missing for students 

who did not identify as women or men. All missing data (1% for all baseline questionnaire 

variables, 22% for all final questionnaire variables, 28% for college GPA, and 27% for course 

grade)7 were handled using multiple imputation (Rubin, 1987). Unstandardized regression 

coefficients (bs), standard errors, and p-values are reported from all regression models. 

Analysis Plan 

 As with the first two studies, I began by testing for baseline differences in 

interdependence and independence as a function of race/ethnicity, gender, and parental 

education. In this study, I was able to test for differences in both interdependent/independent 

self-construal and college motives. Next, I evaluated intervention fidelity by assessing (a) 

whether students completed each of the three assignments, and (b) whether students completed 

each assignment in the correct format (letter vs. essay). 

 After checking fidelity, I conducted ITT analyses, testing effects of condition regardless 

of assignment completion and actual format. As in Studies 1 and 2, I first assessed whether 

treatment effects differed as a function of students’ demographic characteristics and then tested 

whether effects differed as a function of students’ interdependence and independence.8 

 
6 I also computed ICCs nesting students within instructors, rather than lecture section. Similar to lecture section, 
instructor accounted for < 1.7% of the variance in each outcome with the exception of course grade (11%).  
7 Students with missing college GPAs either did not complete the baseline questionnaire or did not have prior GPAs 
(e.g., if they were first-semester students). Students with missing course grades did not consent to provide access to 
academic records. 
8 All treatment x interdependence/independence interactions were also tested in a model that did not control for 
demographic differences. All treatment effects are consistent between these two models. 
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Subsequently, I conducted an additional set of analyses to account for deviation from the 

treatment.  

 Finally, as in Study 2, I explored linguistic differences between the conditions. The goal 

of this analysis was to assess whether linguistic differences between letters and essays that 

emerged in the short essays completed in the lab replicated in longer writing assignments in the 

field. 

Demographic Effects on Self-Construal and College Motives 

 I regressed each of the two interdependent and independent scales (i.e., self-construal and 

college motives) on three demographic factors: race/ethnicity (dummy-coded contrasts treating 

European American as the reference group), generational status (FG, +.5, CG, -.5), and gender 

(woman, +.5, man, -.5). Results for each of the four outcomes are presented in Table 17. 

 Interdependent self-construal was higher among Asian Americans (b = 0.24, p = .035) 

and Asian International students (b = 0.51, p = .001) than European Americans. However, this 

was not the case for interdependent college motives. In fact, Asian International students 

reported significantly lower interdependent college motives than European American students (b 

= -0.94, p = .001). In addition, interdependent college motives were significantly higher among 

Hispanic/Latinx students (b = 0.65, p < .001) and Black students (b = 0.88, p = .010) than among 

European American students, and independent college motives were higher among 

Hispanic/Latinx students as well (b = 0.40, p = .007). There were no significant effects of gender 

or generational status on any of the four measures. The lack of a generational-status effect 

contrasts with extant research. Previous studies have documented higher interdependent motives 

among FG students than CG students in four-year universities (e.g., Harackiewicz et al., 2014; 

Stephens et al., 2012) as well as two-year colleges (Tibbetts et al., 2018), and such a difference 
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also emerged in Study 1 of the present research. FG students comprised 67% of the present 

sample, and it is possible that the relatively low variance in generational status in this study is 

partially responsible for this discrepancy with prior research. 

Intervention Fidelity 

 I assessed intervention fidelity by examining completion of the writing assignments and 

format of students’ papers. Frequencies of completion and format (i.e., letter vs. essay vs. 

missing) by experimental condition and assignment number are displayed in Table 18. Non-

completion of the writing assignments was high across conditions: 26% for assignment 1, 29% 

for assignment 2, and 34% for assignment 3. In fact, 99 students (18%) did not complete any of 

the three assignments, and only 310 (57%) completed all three of the assignments. These 

completion rates suggest that there was substantial deviation from the intended treatment. 

 I also examined whether assignment completion varied as a function of student 

characteristics. I regressed the number of assignments students completed on each of the 

demographic factors, as well as interdependent and independent self-construal and college 

motives. Women (M = 2.20, SD = 1.15) completed significantly more of the writing assignments 

than men (M = 1.98, SD = 1.23; b = 0.30, p = .004). There were no other significant effects in 

this model. 

 Next I examined whether students wrote in the assigned format (i.e., essay vs. letter) 

when they did complete a writing assignment. Compliance was perfect for assignment 1, given 

that all students were assigned an essay and the letter format had not yet been introduced. For 

assignment 2, all participants in the utility-value conditions were assigned to write a letter, but 54 

(21% of the 255 students who completed an assignment in the utility-value conditions) wrote an 

essay instead. For assignment 3, all participants in the two-letter UV condition were assigned to 
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write a letter, but 26 (22% of the students who completed an assignment in this condition) wrote 

an essay instead. Conversely, all participants in the one-letter UV condition were assigned to 

write an essay for assignment 3, but only one of 123 students who completely an assignment in 

this condition wrote a letter instead. Thus when students failed to comply with instructions, it 

was almost always a failure to write a letter. 

 In sum, these results indicate relatively low intervention fidelity and suggest that ITT 

analyses may not provide an accurate representation of the effects of utility-value essay- and 

letter-writing in this context. 

Intent-to-Treat Analyses 

 I tested two orthogonal contrasts to compare the three experimental conditions. The UV 

contrast compared the two treatment conditions to control (control = -.67, one-letter UV = +.33, 

two-letter UV = +.33). The Two vs. One Letter UV contrast compared the two treatment 

conditions (control = 0, one-letter UV = -.5, two-letter UV = +.5). There were relatively few 

Black and Asian International students in the sample (between 9 and 18 students of each 

racial/ethnic group per condition). Therefore, I combined these students with European 

American students to create a combined group of students who were neither Asian American nor 

Hispanic/Latinx. I compared the three resulting racial/ethnic groups using two orthogonal 

contrasts: Asian American/Latinx vs. No (Asian American = +.33, Hispanic/Latinx = +.33, Other 

= -.67) and Asian American vs. Hispanic/Latinx (Asian American = +.5, Hispanic/Latinx = -.5, 

Other = 0).9 These contrasts allowed me to compare students from the two culturally-

interdependent ethnic groups (i.e., Asian and Latinx) to students not from these groups (i.e., 

European American, Black, and Asian International), and to compare each interdependent group 

 
9 Treatment effects are consistent regardless of whether the racial/ethnic groups are compared with these orthogonal 
contrasts or dummy codes comparing each of the four non-European American groups to European Americans. 
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to one another. 

Consistent with the analytic approach in Studies 1 and 2, I first regressed each of the five 

outcomes on each of these two contrasts, each of the demographic factors (i.e., the race/ethnicity 

contrasts, generational status, and gender), and the two-way interactions between each contrast 

and each demographic factor. Then I tested a model that was identical, except that it also 

included interdependent and independent self-construal and college motives (all standardized) as 

predictors, as well as the two-way interactions between each treatment contrast and each of these 

four predictors. I controlled for the baseline measure of each outcome in these models (for grade, 

I controlled for college GPA, and for the unit-specific measures of perceived value and interest, I 

controlled for baseline perceived value and interest, respectively).10 

 Effects of condition as a function of demographic characteristics. Effects from the 

model testing only demographic moderators are presented in Table 19. In addition, raw means 

and standard deviations of each outcome as a function of condition are presented in Table 20. 

There was a significant positive effect of the baseline covariate on each of the outcomes (ps < 

.001). No other effects were statistically significant in this model. 

 Effects of condition as a function of demographic characteristics, self-construal, and 

college motives. Effects from the model testing demographic, self-construal, and college motives 

moderators are presented in Table 21. In addition to the effects of the baseline covariates, there 

was an effect of the Asian American vs. Hispanic/Latinx contrast on course grade (b = 0.28, p = 

.048) indicating that grades were higher among Asian American student (M = 3.06, SD = 1.11) 

 
10 Previous research indicates that utility-value interventions can increase performance and interest for students with 
lower expectations for success or prior performance (e.g., Harackiewicz et al., 2016; Hulleman et al., 2010; 
Hulleman & Harackiewicz, 2009). I tested for such effects in the present sample by testing identical models to those 
reported here, except also including baseline expectations for success and college GPA as moderators of treatment 
effects. There were no interactions between either of these moderators and any of the treatment contrasts, and 
including these terms did not affect the models presented here. These terms were therefore dropped from the models. 
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than Hispanic/Latinx students (M = 2.57, SD = 1.19). There was also a significant Two vs. One 

Letter UV x independent college motives interaction on perceived value (b = 0.35, p = .019), 

unit-specific perceived value (b = 0.35, p = .027), and unit-specific interest (b = 0.42, p = .014). 

These effects suggested that being in the two-letter utility-value condition (compared to the one-

letter utility-value condition) had a more positive effect on each of these outcomes for students 

with more independent college motives. 

 Summary of intent-to-treat analyses. In sum, the ITT analyses did not reveal effects of 

being assigned to write two (vs. one) letters for any of the demographic groups or for more 

interdependent students. However, an unpredicted effect of being assigned to write two letters 

emerged: this condition was associated with higher levels of perceived value and interest for 

individuals with more independent college motives. In addition, Asian American students 

received significantly higher course grades than Hispanic/Latinx students. Given the low 

intervention fidelity in this study, the degree to which treatment effects in the ITT analyses are 

robust is unclear. I therefore conducted secondary analyses to further probe the effects of the 

different types of utility-value treatments. 

Effects of Type and Number of Writing Assignments Completed 

 I conducted an additional set of analyses among students who completed at least one of 

the three writing assignments (n = 442), examining what they actually wrote (as opposed to what 

they were assigned to write). I created four groups by including control participants and 

summing the number of letters actually written by students in either of the utility-value 

conditions: control (n = 146), UV0L (UV condition, zero letters written; n = 75), UV1L (UV 

condition, one letter written; n = 147), and UV2L (UV condition, two letters written; n = 74). 

Raw means and standard deviations of each outcome for each of these groups are presented in 
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Table 22. I compared these four groups using three orthogonal contrasts: a UV contrast (control = 

-.75, UV0L = +.25, UV1L = +.25, UV2L = +.25), an Any UV Letters vs. None contrast (control = 

0, UV0L = -1, UV1L = +.5, UV2L = +.5), and a Two UV Letters vs. One contrast (control = 0, 

UV0L = 0, UV1L = -.5, UV2L = +.5). These contrasts allowed me to test the effect of receiving 

any sort of utility-value treatment vs. control, the effects of writing any utility-value letters vs. 

none, and finally, to compare the effects of writing two vs. one utility-value letter (corresponding 

to the experimental treatment conditions). 

I tested these contrasts instead of the experimental factors in models that were otherwise  

identical to the ITT models. In addition, to account for potential confounding of these contrasts 

with assignment completion (i.e., more letters corresponds to more assignments completed), I 

also included a completion variable, corresponding to the number of writing assignments 

students actually completed, regardless of type (ranging 1-3, standardized) and two-way 

interactions between this completion variable and each of the demographic, self-construal, and 

college motives moderators. This approach allowed me to test the effects of letter writing and 

assignment completion. Because I tested the effects of actual (rather than assigned) letter writing, 

participants were not strictly retained in their experimental conditions (i.e., two-letter and one-

letter utility-value). As such, letter-writing effects from these models are non-experimental and 

cannot be interpreted as causal. For example, letter completion may be confounded with 

individual differences such as conscientiousness, and apparent effects of letter writing may thus 

be attributable to such individual differences. 

 Effects of type and number of assignments completed as a function of demographic 

characteristics. Effects from the model testing only demographic moderators are presented in 

Table 23. Students who completed more assignments performed better in the course (b = 0.25, p 
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< .001). In addition, there was a significant main effect of the Any UV Letters vs. None contrast 

on interest (b = -0.41, p = .029) indicating that, on average, students in a utility-value condition 

who wrote at least one letter reported less interest in the material than those who only wrote UV 

essays. There was also an unpredicted UV x Generational status interaction on unit-specific 

perceived value (b = -0.58, p = .037) indicating that the effect of being in a utility-value 

condition was more positive for CG students than FG students. Finally, there was a significant 

positive effect of the baseline covariate (i.e., baseline perceived value, prosocial utility value, 

interest, and college GPA) on each of the outcomes (ps < .001). 

 Effects of type and number of assignments completed as a function of demographic 

characteristics, self-construal, and college motives. Effects from the model testing 

demographic, self-construal, and college motives moderators are presented in Table 24. There 

was a significant Any UV Letters vs. None x Interdependent self-construal interaction on 

prosocial utility value (b = 0.58, p = .007), unit-specific perceived value (b = 0.41, p = .037), and 

unit-specific interest (b = 0.44, p = .048). These effects indicated that within the utility-value 

conditions, writing at least one letter was more positively associated with each of these outcomes 

for students with more interdependent self-construals (Figure 9). In addition, there was a 

significant Two UV Letters vs. One x Interdependent self-construal interaction on unit-specific 

perceived value (b = 0.48, p = .009), indicating that writing two letters was more positively 

associated with unit-specific perceived value for students with more interdependent self-

construals (Figure 9b). There was also a significant UV x gender effect (b = 0.59, p = .039) 

indicating that utility-value treatment had a more positive effect on prosocial utility value for 

women than men (Figure 10). In addition, assignment completion was more positively associated 

with unit-specific interest (b = 0.17, p = .022) for students with more independent self-
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construals, and more positively associated with interest for women than for men (b = 0.25, p = 

.046). Finally, the effects from the model with only demographic moderators were also 

significant in this model, with the exception of the UV x Generational status effect on unit-

specific perceived value (b = -0.47, p = .095). 

 Summary of effects of type and number of assignments completed. In sum, the 

analyses testing the type and number of assignments actually completed revealed a positive 

effect of writing at least one utility-value letter on prosocial utility value, unit-specific perceived 

value, and unit-specific interest for students with more interdependent self-construals. In 

addition, writing two letters (rather than only one) was more positively associated with unit-

specific perceived value for more interdependent students. These effects are broadly consistent 

with hypotheses, but as noted above, they cannot be interpreted as causal. Interestingly, writing 

at least one utility-value letter was negatively associated with interest at the main effect level. 

 In addition, there were several effects of assignment completion, regardless of 

assignment type. Assignment completion, which might be thought of as engagement in the class 

or conscientiousness, was positively associated with course grade. Completing more assignments 

was also more positively associated with interest for women than for men, and more positively 

associated with the unit-specific interest for students with more independent self-construals. 

Though not directly relevant to the present research questions, these findings are interesting and 

may warrant further research. 

 Assignment to a utility-value condition was more positively associated with prosocial 

utility value for women than for men. This effect did not emerge in the ITT analyses, and may 

have only emerged here because students who did not complete any writing assignments were 

not included in these analyses. Previous research indicates that women tend to endorse 
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communal goals more than men (Diekman et al., 2017; Horgan & Smith, 2006) and it is possible 

that women spontaneously considered the prosocial utility value of the material in their utility-

value assignments. However, this interaction was not predicted, and the finding should be 

replicated in future research to determine whether it is robust. 

Finally, there was an important inconsistency with the ITT analyses. In the ITT analyses, 

assignment to the two-letter (vs. one-letter) UV condition was associated with higher levels of 

value and interest for students with more independent college motives. However, in the analyses 

testing the type and number of assignments completed, writing a greater number of letters 

(whether comparing two letters to one, or any letters to none) was not associated with these 

outcomes for more independent students. Given that intervention fidelity was relatively low, it is 

possible that the ITT findings were driven by random variation between the two utility-value 

conditions rather than reflecting true differential effects of letter writing. Additional research 

would be necessary to examine whether these patterns replicate. 

Linguistic Analyses 

 To assess how the different writing prompts affected participants’ writing in this study, I 

tested the effects of the different writing assignment types on the four LIWC content variables 

and four LIWC style variables examined in Study 2. The linguistic variables were computed only 

from students’ third writing assignments, allowing for clear differentiation between the 

conditions. For this assignment, students in the two-letter utility-value condition were assigned to 

write a utility-value letter, those in the one-letter utility-value condition were assigned to write a 

utility-value essay, and those in the control condition were assigned to write a control essay. 

Zero-order correlations and descriptive statistics for these measures are presented in Table 25. In 

these analyses, I restricted the sample to only those students that completed the third assignment 
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(n = 355) and regressed each of the linguistic variables on two contrasts corresponding to the 

type of assignment each student actually completed: UV (control = -.67, utility-value essay = 

+.33, utility-value letter = +.33) and Letter vs. Essay (control = 0, utility-value essay = -.5, 

utility-value letter = +.5). 

 LIWC variables – content. As in Study 2, I tested for effects on first-person singular 

pronouns, social words, and the two social subcategories (family words and friend words). 

Effects on each of the LIWC content variables are presented in Table 26. Effects of the three 

assignment types were mostly consistent with those in Study 2. There was a significant effect of 

the UV contrast on first-person singular pronouns (b = 1.03, p < .001), social words (b = 1.73, p 

< .001), and friend words (b = 0.14, p < .001), indicating that each of these types of writing 

occurred more frequently in the utility-value conditions than the control condition. In addition, as 

in Study 2, there was a significant effect of the Letter vs. Essay contrast on social words (b = 

2.08, p < .001), and friend words (b = 0.21, p < .001). Students who were assigned to write a 

utility-value letter on assignment 3 wrote papers with more social words and friend words than 

those assigned to write a utility-value essay. There was no effect of the UV contrast on family 

words (b = 0.12, p = .316), nor an effect of the Letter vs. Essay contrast on first-person singular 

pronouns (b = -0.28, p = .133), in contrast to Study 2. 

 LIWC variables – style. I tested for effects of assignment type on each of the four 

LIWC summary variables: analytical thinking, clout, authenticity, and emotional tone (Table 27). 

As in Study 2, students in a UV condition had writing that reflected less analytical thinking (b = -

11.68, p < .001) and more positive emotional tone (b = 9.91, p < .001) than students in the 

control condition. In this study, students in the UV condition also had writing that reflected more 

clout than participants in the control condition (b = 6.15, p = .001). 
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 As in Study 2, writing a utility-value letter (as compared to an essay) resulted in writing 

that reflected less analytical thinking (b = -6.90, p = .003), more clout (b = 13.39, p < .001), and 

more positive emotional tone (b = 10.87, p < .001), on average. However, in contrast to Study 2, 

letters did not reflect more authenticity than essays (b = -3.14, p = .125).  

Discussion 

 This study provided additional support for the hypothesis that other-oriented utility-value 

writing can support interdependent students’ value and interest in academic material (RQ1). 

Writing at least one utility-value letter (compared to none) was associated with higher perceived 

value and interest in the particular units taught in the biology course, as well as perceptions that 

biology could be used to help other people, for students with more interdependent self-construals 

(though not students with more interdependent college motives; RQ3b). These findings are 

consistent with Study 2, in which being assigned to write a utility-value letter (vs. an essay) had 

a more positive effect on value and interest in a biological topic for participants with more 

interdependent self-construals. In addition, the linguistic characteristics of letter writing were 

largely consistent between these two studies. In each study, writing a utility-value letter (vs. an 

essay) was associated with increased social words (and in particular, friend words), as well as a 

less analytic, more authoritative (i.e., clout), and more emotionally positive style. Together, these 

studies provide consistent evidence of how the format of utility-value assignments (letter vs. 

essay) can affect the content of students’ writing, and suggest that writing in this format can 

promote positive perceptions of academic material for individuals whose conceptions of 

themselves are defined in terms of their relationships with others. 

 In the present study, the effects of utility-value letter writing were not moderated by 

students’ race/ethnicity or generational status (RQ3a). Existing theory and research suggests that 
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some cultures have developed to emphasize interdependence more than others (e.g., Asian, 

Hispanic/Latinx, working-class cultures; Cross et al., 2011; Markus & Kitayama, 2010; 

Stephens, Fryberg, et al., 2012), and I hypothesized that individuals from these backgrounds 

might particularly benefit from engaging in other-oriented utility-value writing. Indeed, Studies 1 

and 2 provided some evidence for this possibility, though these effects were not consistent across 

studies (i.e., letter-writing effects for Asian American students in Study 1 and for participants 

without college-educated parents in Study 2). But in the present study, there was no evidence of 

moderation by these cultural background characteristics. One possibility is that self-report 

measures, such as those assessing self-construal or college motives (Singelis, 1994; Stephens, 

Fryberg, et al., 2012) detect differences that are relatively stable across contexts, whereas 

demographic differences in these constructs are more variable. 

 Interestingly, the most consistent effects of letter writing for interdependent students 

emerged when comparing writing any letter to writing no letters. I assigned all students in the 

utility-value conditions to write a mixture of letters and essays, and expected that a mixture that 

included a greater number of letters would increase benefit interdependent students. However, 

compliance with treatment was quite low, and many students in the utility-value conditions did 

not complete any letters. It is thus notable that writing at least one letter increased perceptions of 

value and interest for students with more interdependent self-construal. This finding suggests 

that for these students, it may be beneficial to engage in some reflection on utility value in the 

format of a letter. In addition, there was a stronger effect of writing two letters (vs. one) for more 

interdependent students on unit-specific perceived value, suggesting that there may be some 

advantage to providing a higher dose of letters. However, additional research is needed to 

thoroughly test this possibility. 
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 In this study, I collected measures of interdependent and independent self-construal 

(Singelis, 1994) and motives for completing a college degree (Stephens, Fryberg, et al., 2012). 

Though statistically significant, the correlations between these measures were surprisingly low 

(rs < .23), suggesting that – while related – these measures are distinct. Measures of self-

construal may detect individuals’ cross-situational views of the self, whereas students’ college 

motives may reflect the degree to which interdependence and independence characterize their 

goals and values within a college context. The relatively small association between these 

indicators suggests that individuals who define themselves in terms of their relationships may 

nevertheless focus on independent goals in school, and those who define themselves more in 

terms of their individuality may nevertheless pursue a college degree with the goal of giving 

back to others. Future research should continue to examine the individual and situational 

characteristics that determine alignment between people’s self-construal and their motives in a 

particular context. 

 In the case of students at Pasadena City College, I found that Asian students reported 

higher levels of interdependent self-construal than European American students, consistent with 

theory and prior research (Markus & Kitayama, 2010; Singelis & Sharkey, 1995). However, 

Hispanic/Latinx students – whose cultural backgrounds are also theorized to be characterized by 

interdependence (Cross et al., 2011) – did not report higher levels of interdependent self-

construal. Instead, consistent with Study 1, these students reported higher levels of 

interdependent college motives. One possibility is that interdependence may take different forms 

in different cultures, and college motives may better capture the interdependent goals that 

characterize Hispanic/Latinx students. Another possibility is that interdependent college motives, 

which include goals such as “show that people with my background can do well” and “be a role 
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model for people in my community,” may particularly detect the goals of individuals from 

underrepresented ethnic/racial minority groups. Students from these groups face structural and 

psychological disadvantages in the education system (Carroll & Muller, 2018; Riegle‐Crumb, 

2006; Steele, 1997; Sutton et al., 2018), and as such, they may be particularly motivated to help 

others that face similar barriers to success. Indeed, prior research suggests that Hispanic/Latinx 

and black cultures place particular importance on helping members of their own communities 

(Harper, 2005; Torres, 2009). Consistent with this possibility, in the present study (and in Study 

1), black students also reported higher levels of interdependent college motives than European 

American students, but neither black nor Hispanic/Latinx individuals reported higher levels of 

interdependent self-construal. Future research comparing Hispanic/Latinx individuals living in 

the United States to those living in Central and South American countries may help to inform 

which aspects of interdependence are linked to Central and South American culture, and which 

may be specifically linked to the experiences of underrepresented minorities. 

 Demographic differences in self-construal and college motives were not entirely 

consistent with those found in Studies 1 and 2, or with prior research. For example, whereas 

Asian Americans reported higher levels of interdependent self-construal than European 

Americans in the present study, this was not the case among the survey panelists in Study 2. 

Similarly, in contrast to Study 1, Asian Americans in this study did not report more 

interdependent college motives than European Americans. In addition, inconsistent with theory 

and prior research (Stephens, Fryberg, et al., 2012; Stephens, Markus, et al., 2014), FG students 

did not report higher levels of interdependent college motives in this study. These inconsistent 

results suggest that cultural differences in self-construal and college motives may be stronger or 

weaker in different contexts. Additional research is necessary to identify the factors that 
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determine when demographic differences in these measures are likely to emerge. 

 Although writing at least one letter (vs. none) was more positively associated with unit-

specific value perceptions and interest for more interdependent students, this effect did not 

emerge on the general measures of perceived value and interest, which were broadly about the 

field of biology. It is possible that these effects are most likely to remain localized to the 

particular topics that students write about and do not readily translate to more general attitudes 

about a domain, at least in the short term. Indeed, the letter-writing effects in Study 2 were also 

on measures of value and interest that were topic-specific (i.e., about fungi). On the other hand, 

the letter-writing effects in Study 1 were on measures of value and interest for biology in 

general. Additional research is necessary to evaluate the conditions under which reflecting on the 

other-oriented relevance of material might affect individuals’ conceptions of an entire academic 

domain. Such research is especially important if we wish to understand how these interventions 

might influence future decisions (e.g., course taking) and have long-lasting effects. 

 The most important limitation of this study is the poor intervention fidelity. Only 57% of 

participants completed all three of the writing assignments, and for assignments 2 and 3 (after 

both letter and essay formats had been introduced), many students who were assigned to write a 

letter wrote an essay instead. As a result, the ITT analyses were uninterpretable, and it was 

necessary to conduct a secondary set of analyses among students who completed at least one 

assignment, testing the effects of the type and quantity of assignments they actually completed. 

Therefore, causal inferences cannot be drawn from this study about the effects of letter writing. 

However, the results are consistent with the possibility that letter writing can be an effective 

means of promoting value and interest for students with more interdependent self-construals, 

particularly in light of the findings from Study 2 which provided causal evidence to support this 
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hypothesis. An important next step for this research is to conduct an additional field experiment 

similar to Study 3 in which a higher degree of intervention fidelity can be ensured. Such a study 

would provide stronger evidence that the positive effects of letter writing found in Study 2 can, 

indeed, translate into positive intervention effects in academic settings. 

General Discussion 

 In the present research, I investigated three questions: whether other-oriented utility-

value writing would benefit more interdependent individuals (RQ1), the role of format (i.e., letter 

vs. essay) and subject (i.e., other vs. self) in producing these effects (RQ2), and which cultural 

and individual-level (i.e., self-report) indicators of interdependence moderate the effects of such 

writing (RQ3a and RQ3b, respectively). 

Research Question 1: Effects of Other-Oriented Writing for More Interdependent 

Individuals 

In general, findings across the three studies are consistent with the hypothesis that other-

oriented utility-value writing can promote perceptions of value and interest for students who are 

more interdependent. Such writing had a more positive effect on value and interest for more 

interdependent students at a flagship state university (Study 1), in an online survey panel (Study 

2), and at a two-year college (Study 3). 

These findings enhance our understanding of the psychological experience of 

interdependent students as they engage with academic content. Considering academic material in 

relation to friends or family seems to play an especially important role in the development of 

these students’ value and interest in an academic topic. In addition, the present studies have 

promising implications for practice. Findings suggest that asking students to write letters about 

utility value may be a particularly effective intervention strategy for students who are more 
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interdependent, and potentially for Asian American and/or working-class students. As such, 

these results may help researchers and practitioners to use a more precise and targeted approach 

to promote value and interest among students. For example, utility-value interventions may have 

more widespread positive effects if researchers first evaluate the motivational and cultural 

characteristics of students and subsequently provide assignments that are individualized based on 

these characteristics. 

Notably, there were no effects of other-oriented utility-value writing on academic 

performance for more interdependent individuals in these studies. Although a large body of 

research indicates that value and interest predict academic performance (e.g., Harackiewicz et 

al., 2008; Hulleman et al., 2008; Wang, 2012), these are just two of many factors that influence 

students’ performance, and the effects on interest and value in the present studies may not have 

been strong enough to, in turn, affect performance. On the other hand, it is possible that effects 

on long-term choice outcomes (e.g., course taking, academic major) might emerge in follow-up 

studies. Such choices are more theoretically linked to students’ motivational beliefs than 

performance, and value and interest have been found to strongly predict course-taking, academic 

major, and career aspirations (e.g., Harackiewicz et al., 2008; Nagengast et al., 2011; Wang, 

2012). In addition, previous research has found effects of utility-value interventions on students’ 

long-term course-taking trajectories (Canning et al., 2018; Hecht et al., 2019), and letter writing 

predicted more positive behavioral intentions for more interdependent participants in Study 2, 

indicating some potential for this approach to affect participants’ future choices. Longitudinal 

research will be necessary to examine the potential of utility-value letter writing to promote 

pursuit of a particular domain among more interdependent students. 

Research Question 2: The Relative Roles of Subject and Format 
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In Study 2, I manipulated the format (i.e., letter vs. essay) and subject (i.e., other vs. self) 

of utility-value writing in a factorial design and found that format (but not subject) predicted 

perceived value, interest, and positive behavioral intentions for more interdependent participants. 

Writing a letter to a friend or family member about the value of the material had a more positive 

effect on interest and value perceptions for more interdependent individuals, regardless of the 

subject of the utility-value letter (i.e., whether participants were assigned to write about the value 

of the material for the letter recipient or for themselves). Writing to a friend or family member 

about the value of a topic is inherently more social than writing about value in an essay format. 

The individual must imagine communicating the information and thereby reflect on the value of 

the material in a more social context. This increased connection between the academic topic and 

interpersonal relationships may make the material feel especially important and relevant to 

interdependent individuals, for whom relationships are an important aspect of their identity. 

Indeed, the letter format led individuals to write in a way that reflected more social 

processes, and in particular, writing about friends (as indexed by LIWC) partially mediated 

effects of letter writing on task interest and behavioral intentions for more interdependent 

participants in Study 2. The letter format also increased the degree to which individuals’ writing 

reflected “clout” (i.e., authority and leadership), and this type of writing partially mediated the 

effects of letter writing on task interest for individuals without college-educated parents 

(compared to those with at least one college-educated parent). By explaining the material to a 

friend or family member, these individuals may have felt a greater sense of comfort with the 

material and grown more interested. These findings suggest that utility-value letters may spark 

socially-oriented psychological processes – including a focus on others and taking on the role of 

“teacher” – that may be especially powerful for particular interdependent groups. As such, the 
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format of utility-value writing may not simply be an incidental feature of the intervention, but 

rather a critical intervention component for particular groups of students. 

On the other hand, a drawback of the letter assignment in the present research is that 

individuals were less likely to comply with instructions when they were assigned to write a 

utility-value letter as compared to an essay. In Study 2, 35% of participants assigned to write a 

letter wrote an essay instead, and in Study 3, more than 20% of students who completed an 

assignment when assigned a letter wrote an essay instead. Conversely, in Study 2, only 2% of 

participants assigned to write an essay wrote a letter instead, and only one student in Study 3 

wrote a letter when assigned to write an essay. One possible explanation is that for the age group 

targeted here (i.e., college students and 18-35 year-old adults), assignments to write in this 

format may feel less scientific and possibly “childish” to some. Such perceptions may lead to 

reactance. It is also possible that the letter assignment was more cognitively demanding as it 

requires the individual to describe the value of a topic to another person, and participants may 

have simply opted for the “easier” essay assignment. Finally, in Study 3, because all students 

were assigned an essay before a letter and because the writing prompts look similar to one 

another (see Appendix E), students may have simply assumed the letter assignment was the same 

as the essay assignment they had already completed. Additional research is needed to understand 

the potential drawbacks of assigned letters, particularly among learners in this age group, and to 

develop strategies that increase compliance with assignment instructions while preserving the 

benefits of this format for more interdependent individuals. 

Research Question 3: Moderation of Other-Oriented Utility-Value Writing 

 Research question 3 concerned the cultural and individual-level (i.e., self-report) 

moderators of other-oriented utility-value writing. Across the three studies, self-reported 
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measures of interdependence moderated the effects of letter writing (RQ3b). Specifically, utility-

value letter writing was more positively associated with measures of interest and value for 

students with more interdependent college motives in Study 1, survey panelists with more 

interdependent self-construals in Study 2, and students with more interdependent self-construals 

in Study 3. On the other hand, moderation by cultural background was inconsistent (RQ3a). I 

expected that such writing might benefit Asian, Hispanic/Latinx, and/or individuals without 

college-educated parents on the basis of prior theory and research (Cross et al., 2011; Markus & 

Kitayama, 2010; Stephens, Fryberg, et al., 2012; Stephens, Markus, et al., 2014). However, 

letter-writing effects were stronger for Asian Americans in Study 1, individuals without college-

educated parents in Study 2, and were not stronger for any particular groups in Study 3. 

Although these findings provide some evidence that other-oriented utility-value writing may 

benefit individuals from some cultural backgrounds, results suggest that such writing more 

consistently promotes interest and value for more interdependent individuals, regardless of 

cultural background. 

Further complicating this issue is the fact that demographic differences in self-construal 

and college motives were inconsistent across the three studies. For example, Asian American 

students were higher than European American students in interdependent self-construal in Study 

3, but not in Study 2. They were also higher than European Americans in interdependent college 

motives in Study 1, but not in Study 3. There were similar inconsistencies in social-class 

differences. FG students were higher in interdependent college motives in Study 1 but not in 

Study 3. These findings suggest that theorized cultural differences in independence and 

interdependence may not be uniform across contexts. Instead, students’ values and self-

construals may partly on the characteristics of one’s daily life and the local context in which they 
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are embedded. Each of the three studies were conducted among very different samples (i.e., 

students at a flagship state university, online survey panelists, and students at a diverse two-year 

college), and the experience of Asian Americans, Hispanic/Latinx individuals, and individuals 

without college-educated parents may vary greatly across these contexts. 

Such variability raises an important challenge for future research: to identify sources of 

contextual heterogeneity in cultural differences in interdependence. In addition, these findings 

suggest that the present intervention strategy may be more effective for more interdependent 

students across contexts, rather than for individuals from particular backgrounds. Results from 

these studies suggest that utility-value letter writing can be effective when students endorse more 

interdependent values, and when particular groups are not especially high in interdependence, 

such writing is unlikely to benefit these groups as much. 

Limitations 

 This research has several important limitations. First, these studies do not allow for 

strong causal inference regarding the effects of other-oriented utility-value writing in the field. 

Of the two studies conducted in college settings, one was not designed to test the effects of 

utility-value letter writing (Study 1), and the other – which was designed to provide such a test – 

had poor intervention fidelity and required supplemental correlational analyses (Study 3). Study 

2 provided causal evidence for the positive effects of letter writing, but these effects were 

obtained in a brief online learning session and lack ecological validity. A field experiment with a 

design similar to that tested in Study 3, but with improved intervention fidelity, is needed to 

provide a stronger test of other-oriented utility-value writing. 

Second, the samples in each of the different studies were comprised of different 

demographic groups. The diversity of the samples was a strength with respect to generalizability, 
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but differences in the samples made specific comparisons difficult. In particular, Study 2 – which 

provided the best experimental assessment of other-oriented utility-value writing – was limited to 

Asian American and European American participants. As such, it was not possible to examine 

whether letter writing was effective for Hispanic/Latinx individuals in this study. In addition, 

because Study 2 was not conducted specifically among college students, generational status (i.e., 

FG vs. CG) was not a meaningful construct in this sample. Although letter-writing effects were 

more positive for individuals without college-educated parents, additional research is necessary 

to examine whether such effects may also emerge for FG students in particular academic 

contexts. 

Third, the different studies included different measures of interdependence and 

independence. The Study 1 analyses were conducted with a secondary dataset that did not 

contain a measure of self-construal, and Study 2 was not conducted among college students, 

precluding measurement of college motives. Only Study 3 contained both of these measures, and 

the correlations between independent and interdependent self-construal and college motives were 

very small in that study. Thus, because self-construal was not measured in Study 1, it is 

impossible to know whether similar effects of letter writing in that study would have emerged for 

students with more interdependent self-construals. In future research, it will be valuable to 

identify the aspects of interdependence and independence that are detected by each of these 

measures, and to study both of these measures in more contexts. For example, because the 

college motives measure was designed to study the effects of parental education, this measure 

may detect “hard interdependence” to a greater degree than the self-construal scale. Research 

investigating these issues will be necessary to identify intervention strategies that are effective 

both for individuals with interdependent self-construals and college motives. 
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Finally, these studies were conducted in three very different contexts. Although utility-

value interventions have been found to increase interest, performance, and value perceptions in 

previous research (Canning & Harackiewicz, 2015; Harackiewicz et al., 2016; Hecht et al., 2020; 

Hulleman & Harackiewicz, 2009), these effects have typically been found in the context of four-

year universities and high schools. In the case of the present research, Study 2 was conducted in 

a brief online learning session and Study 3 was conducted in the context of a two-year college. 

The effects of utility-value interventions in brief online studies are not well understood to date, 

and research suggests that these interventions can be less effective in two-year college contexts 

(Canning et al., 2019). Increasingly, intervention research is identifying that the effects of social-

psychological interventions are heterogeneous, depending on features of the particular context 

(Walton & Yeager, 2020; Yeager et al., under review, 2019). Given the diversity of the contexts 

in the present research, the stability of letter-writing effects for more interdependent individuals 

is somewhat surprising. Nevertheless, in future research, samples from a wide variety of settings 

should be included and theoretically relevant moderators should be tested to identify systematic 

sources of heterogeneity. Such work is necessary to inform (a) the conditions under which other-

oriented utility-value reflection is most theoretically relevant for interdependent students’ 

motivation, and (b) the contexts in which other-oriented utility-value writing may have the most 

practical implications for improving students’ attitudes and outcomes. 

Conclusion 

For social-psychological interventions to be effective, they must be implemented with an 

understanding of the pre-existing psychological experience of those who will receive the 

intervention (Harackiewicz & Priniski, 2018; Lewin, 1951; Miller & Prentice, 2013; Ross & 

Nisbett, 1991; Walton, 2014; Walton & Wilson, 2018). Perceptions of usefulness have been 
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identified as one worthwhile target of intervention (e.g., Hulleman & Harackiewicz, 2009), and 

the present research suggests that individuals who define themselves largely in terms of their 

relationships (i.e., those who are more interdependent) may benefit from reflecting on the 

usefulness of academic material in relation to valued others. In sum, this research provides 

insight into the processes by which individuals who are more interdependent come to develop 

interest and value perceptions in academic topics, and provides evidence for a promising 

intervention approach that may help to engage these students in their coursework. 
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Tables 
 
Table 1. Experimental Designs across Semesters in Study 1. 

 Semester 1  Semester 2  Semester 3  Semester 4 

Assignment 

Distribution 
A1 A2 A3  A1 A2 A3  A1 A2 A3  A1 A2 A3 

Distribution 

1 
Choice Choice Choice  Choice Choice Choice  Letter Essay Choice  Essay Letter Essay 

Distribution 

2 
NA NA NA  NA NA NA  Essay Letter Choice  Letter Essay Essay 

Note. A1 = assignment 1, A2 = assignment 2, A3 = assignment 3. 

Table 2. Zero-Order Correlations and Descriptive Statistics for Major Variables in Study 1 

Variable 1 2 3 4 5 
1. Interdependent college 
motives 

     

2. Independent college 
motives .21***     

3. Perceived value .16*** .00    

4. Interest .14*** .06 .84***   

5. Course grade -.13** -.05 .32*** .25***  
M 3.14 3.65 5.51 5.43 2.80 
SD 1.52 1.51 1.13 1.25 0.80 
Cronbach's α   .84 .94  

** p < .01, *** p < .001. 
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Table 3. Demographic Effects on Interdependent and Independent College Motives in Study 1 
 

  Interdependent college 
motives 

  
Independent college 

motives 

Predictor b SE p   b SE p 
Asian American vs. European American 0.56 0.19 .003  0.33 0.20 .096 

Hispanic/Latinx vs. European American 0.75 0.21 < .001  0.26 0.22 .219 

Black vs. European American 1.23 0.23 < .001  -0.12 0.24 .630 

Asian International vs. European American -0.42 0.33 .198  -0.06 0.34 .868 

Native American vs. European American -0.33 0.49 .504  0.29 0.51 .576 

Generational status 0.57 0.12 < .001  -0.25 0.13 .055 

Gender -0.21 0.12 .088   -0.23 0.13 .077 

Note. Predictors are coded as follows: generational status (FG, +.5, CG, -.5), gender (woman, 

+.5, man, -.5). Race/ethnicity contrasts are dummy coded (1, 0) with European American as the 

reference group. 
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Table 4. Effects of Letter Writing and Demographic Characteristics in Study 1 

  Perceived value   Interest   Course Grade 

Predictor b SE p  b SE p  b SE p 

Asian American vs. European American 0.16 0.15 .288  0.12 0.16 .449  -0.13 0.10 .213 

Hispanic/Latinx vs. European American 0.15 0.16 .359  0.05 0.18 .796  -0.35 0.11 .002 

Black vs. European American -0.02 0.18 .913  -0.14 0.20 .485  -0.47 0.13 < .001 

Asian International vs. European American -0.08 0.25 .747  -0.21 0.28 .458  -0.08 0.18 .652 

Generational status 0.03 0.10 .775  0.07 0.11 .521  -0.24 0.07 < .001 

Gender -0.02 0.10 .842  -0.22 0.11 .040  -0.09 0.07 .195 

Letter Writing 0.00 0.06 .934  0.03 0.06 .678  0.01 0.04 .756 

Letter Writing x Asian American vs. 

European American 
0.34 0.14 .020  0.32 0.16 .045  0.06 0.10 .547 

Letter Writing x Hispanic/Latinx vs. 

European American 
-0.07 0.16 .679  -0.06 0.18 .724  0.07 0.11 .553 

Letter Writing x Black vs. European 

American 
0.09 0.18 .605  -0.27 0.20 .169  0.09 0.13 .464 

Letter Writing x Asian International vs. 

European American 
-0.24 0.24 .323  -0.36 0.27 .182  -0.16 0.17 .343 

Letter Writing x Generational status 0.07 0.10 .456  -0.02 0.11 .845  -0.03 0.07 .705 

Letter Writing x Gender 0.08 0.10 .412   0.16 0.11 .140   -0.02 0.07 .763 

Note. Predictors are coded as follows: generational status (FG, +.5, CG, -.5), gender (woman, 

+.5, man, -.5). Race/ethnicity contrasts are dummy coded (1, 0) with European American as the 

reference group. Letter writing is standardized. 
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Table 5. Effects of Letter Writing, Demographic Characteristics, and College Motives in Study 1 

  Perceived value   Interest   Course grade 

Predictor b SE p  b SE p  b SE p 

Asian American vs. European American 0.08 0.15 .592  0.03 0.16 .842  -0.11 0.10 .310 

Hispanic/Latinx vs. European American 0.05 0.16 .745  -0.06 0.18 .746  -0.32 0.11 .005 

Black vs. European American -0.19 0.18 .303  -0.30 0.20 .144  -0.44 0.13 .001 

Asian International vs. European American -0.07 0.25 .787  -0.20 0.28 .477  -0.11 0.18 .544 

Generational Status -0.05 0.10 .576  0.00 0.11 .992  -0.23 0.07 .001 

Gender 0.00 0.05 .938  0.10 0.05 .057  0.05 0.03 .134 

Letter writing 0.01 0.06 .874  0.04 0.06 .539  0.02 0.04 .636 

Letter writing x Asian American vs. 

European American 
0.27 0.14 .057  0.25 0.16 .110  0.06 0.10 .576 

Letter writing x Hispanic/Latinx vs. 

European American 
-0.12 0.16 .450  -0.12 0.18 .504  0.05 0.11 .628 

Letter writing x Black vs. European 

American 
0.00 0.18 .984  -0.36 0.20 .070  0.06 0.13 .630 

Letter writing x Asian International vs. 

European American 
-0.29 0.24 .232  -0.41 0.27 .129  -0.13 0.17 .447 

Letter writing x Generational status 0.03 0.10 .759  -0.06 0.11 .582  -0.03 0.07 .613 

Letter writing x Gender -0.04 0.05 .374  -0.08 0.05 .131  0.00 0.03 .900 

Interdependent college motives 0.21 0.05 < .001  0.20 0.06 < .001  -0.05 0.04 .145 

Letter writing x Interdependent college 

motives 
0.10 0.05 .050  0.11 0.06 .054  0.03 0.04 .349 

Independent college motives -0.03 0.05 .524  0.04 0.05 .453  -0.04 0.03 .277 

Letter writing x Independent college 

motives 
0.02 0.05 .640  0.04 0.05 .438  -0.01 0.03 .699 

Note. Predictors are coded as follows: generational status (FG, +.5, CG, -.5), gender (woman, 

+.5, man, -.5). Race/ethnicity contrasts are dummy coded (1, 0) with European American as the 

reference group. All other variables are standardized. 
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Table 6. Zero-Order Correlations and Descriptive Statistics for Major Variables in Study 2 

Variable 1 2 3 4 5 6 7 
1. Interdependent self-
construal 

       

2. Independent self-construal .42***       

3. Interest in biology .23*** .32***      

4. Perceived value .35*** .38*** .48***     

5. Task interest .30*** .32*** .56*** .79***    

6. Behavioral intentions .32*** .34*** .55*** .81*** .79***   

7. Performance -.10* -.14*** .05 -.08 .00 .04  

M 4.93 4.82 5.04 5.09 5.08 4.89 6.40 

SD 0.83 0.84 1.54 1.45 1.40 1.38 2.04 

Cronbach's α .84 .85 .93 .94 .94 .84  

* p < .05. ** p < .01. *** p < .001. 

Table 7. Demographic Effects on Interdependent and Independent Self-Construal in Study 2 

 Interdependent self-construal  Independent self-construal 
Predictor b SE p  b SE p 

Asian American -0.05 0.07 .510  -0.20 0.07 .004 
Gender -0.05 0.07 .487  -0.20 0.07 .005 
Parental education -0.02 0.07 .769  0.06 0.07 .362 

Note. Predictors are coded as follows: Asian American (Asian American, +.5, European 

American, -.5), gender (woman, +.5, man, -.5), parental education (no college, +.5, college, -.5). 
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Table 8. Effects of Condition and Demographic Characteristics in Study 2 

 Perceived value  Task interest  Behavioral intentions  Performance 

Predictor b SE p  b SE p  b SE p  b SE p 

UV contrast -0.11 0.14 .416  -0.17 0.14 .215  -0.05 0.13 .699  -0.04 0.23 .864 

Format contrast -0.08 0.12 .481  -0.07 0.12 .541  0.00 0.11 .997  0.06 0.20 .745 

Subject contrast 0.05 0.12 .653  0.09 0.12 .457  0.11 0.11 .349  0.15 0.20 .431 

Consistency contrast 0.19 0.12 .118  0.00 0.12 .968  0.05 0.11 .693  -0.33 0.20 .089 

Asian American -0.13 0.10 .203  0.02 0.10 .859  -0.05 0.10 .636  0.72 0.17 < .001 

Gender -0.21 0.11 .052  -0.35 0.10 .001  -0.20 0.10 .050  0.25 0.17 .153 

Parental education 0.07 0.10 .468  0.12 0.10 .241  0.01 0.10 .893  -0.50 0.17 .003 

UV x Asian American -0.44 0.27 .096  -0.29 0.26 .271  -0.57 0.26 .027  -0.42 0.44 .339 

UV x Gender -0.09 0.27 .736  0.03 0.27 .914  0.02 0.26 .928  0.16 0.44 .713 

UV x Parental education 0.08 0.26 .762  0.30 0.26 .256  0.22 0.25 .378  0.16 0.43 .709 

Format x Asian American -0.09 0.23 .687  0.07 0.23 .747  0.23 0.22 .304  -0.14 0.38 .718 

Format x Gender 0.13 0.23 .585  0.08 0.23 .742  0.13 0.22 .555  0.04 0.38 .923 

Format x Parental education 0.57 0.22 .011  0.45 0.22 .043  0.63 0.22 .004  0.24 0.37 .518 

Subject x Asian American 0.02 0.23 .940  0.05 0.23 .818  -0.06 0.22 .788  0.16 0.38 .665 

Subject x Gender 0.00 0.23 .995  -0.17 0.23 .451  0.07 0.22 .764  -0.18 0.39 .632 

Subject x Parental education 0.22 0.22 .337  0.33 0.22 .135  0.18 0.22 .415  -0.05 0.37 .888 

Consistency x Asian American -0.07 0.23 .762  -0.27 0.23 .227  -0.11 0.22 .608  -0.82 0.38 .031 

Consistency x Gender 0.01 0.23 .977  0.05 0.23 .823  0.02 0.22 .922  0.17 0.38 .667 

Consistency x Parental education 0.06 0.23 .780  -0.05 0.22 .819  -0.12 0.22 .577  -0.55 0.37 .142 

Interest in biology 0.65 0.05 < .001  0.80 0.05 < .001  0.77 0.05 < .001  0.09 0.08 .301 

Note. Predictors are coded as follows: Asian American (Asian American, +.5, European 

American, -.5), gender (woman, +.5, man, -.5), parental education (no college, +.5, college, -.5), 

UV contrast (control = -.8, self-essay = +.2, self-letter = +.2, other-essay = +.2, other-letter = 

+.2), Format contrast (control = 0, self-essay = -.5, self-letter = +.5, other-essay = -.5, other-letter 

= +.5), Subject contrast (control = 0, self-essay = -.5, self-letter = -.5, other-essay = +.5, other-

letter = +.5), Consistency contrast (control = 0, self-essay = +.5, self-letter = -.5, other-essay = -

.5, other-letter = +.5). Interest in biology is standardized. 
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Table 9. Means and Standard Deviations by Condition for Outcomes in Study 2 
 

Perceived 
value 

 Task interest  Behavioral 
intentions 

 Performance 

Condition M SD 
 

M SD 
 

M SD 
 

M SD 
Control 5.03 1.27  5.33 1.33  5.19 1.45  6.41 2.12 
Self-Essay 5.02 1.33  5.14 1.39  5.11 1.42  6.21 2.13 
Other-Essay 4.78 1.35  5.04 1.36  5.06 1.30  6.53 2.04 
Self-Letter 4.72 1.45  4.99 1.63  4.99 1.44  6.48 1.87 
Other-Letter 4.89 1.45  5.00 1.49  5.09 1.38  6.39 2.04 
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Table 10. Effects of Condition, Demographic Characteristics, and Self-Construal in Study 2 

 Perceived value  Task interest  Behavioral intentions  Performance 

Predictor b SE p  b SE p  b SE p  b SE p 

UV contrast -0.08 0.13 .561  -0.16 0.13 .232  -0.02 0.13 .894  -0.14 0.23 .532 

Format contrast -0.09 0.11 .418  -0.07 0.12 .524  -0.01 0.11 .931  0.11 0.20 .580 

Subject contrast 0.09 0.11 .442  0.11 0.12 .351  0.12 0.11 .287  0.13 0.20 .512 

Consistency contrast 0.11 0.11 .353  -0.05 0.12 .676  0.00 0.11 .981  -0.30 0.20 .137 

Asian American -0.04 0.10 .689  0.10 0.10 .304  0.03 0.10 .746  0.68 0.17 < .001 

Gender -0.12 0.10 .224  -0.30 0.10 .004  -0.14 0.10 .141  0.20 0.17 .243 

Parental education 0.03 0.10 .773  0.08 0.10 .406  -0.02 0.10 .818  -0.49 0.17 .004 

UV x Asian American -0.22 0.26 .399  -0.12 0.26 .645  -0.40 0.25 .112  -0.69 0.45 .123 

UV x Gender -0.01 0.26 .969  0.07 0.26 .779  0.08 0.26 .749  0.14 0.44 .757 

UV x Parental education 0.09 0.25 .729  0.28 0.25 .280  0.24 0.25 .328  0.11 0.43 .794 

Format x Asian American -0.01 0.22 .967  0.17 0.22 .442  0.33 0.22 .131  -0.13 0.38 .737 

Format x Gender 0.04 0.22 .875  0.01 0.23 .976  0.09 0.22 .689  0.10 0.39 .789 

Format x Parental education 0.49 0.22 .023  0.39 0.22 .073  0.54 0.21 .012  0.38 0.38 .311 

Subject x Asian American -0.07 0.22 .745  -0.06 0.22 .800  -0.14 0.22 .527  0.16 0.38 .676 

Subject x Gender 0.08 0.23 .709  -0.14 0.23 .549  0.14 0.22 .510  -0.24 0.39 .529 

Subject x Parental education 0.36 0.22 .099  0.41 0.22 .062  0.24 0.21 .253  -0.08 0.38 .834 

Consistency x Asian American -0.21 0.22 .331  -0.41 0.22 .071  -0.23 0.22 .282  -0.73 0.38 .057 

Consistency x Gender 0.08 0.22 .711  0.10 0.23 .651  0.07 0.22 .762  0.21 0.39 .586 

Consistency x Parental education -0.10 0.22 .660  -0.15 0.22 .500  -0.22 0.21 .303  -0.47 0.38 .211 

Interdependent self-construal 0.22 0.05 < .001  0.18 0.05 .001  0.20 0.05 < .001  -0.19 0.09 .044 

UV x Interdependent self-construal 0.03 0.13 .796  0.07 0.13 .591  0.10 0.13 .433  0.18 0.23 .420 

Format x Interdependent self-
construal 0.29 0.12 .018  0.30 0.12 .017  0.24 0.12 .043  0.00 0.21 .992 

Subject x Interdependent self-
construal 

-0.06 0.12 .649  -0.14 0.12 .277  -0.06 0.12 .623  0.03 0.21 .896 

Consistency x Interdependent self-
construal -0.19 0.12 .114  -0.09 0.12 .476  -0.08 0.12 .498  -0.31 0.21 .138 

Independent self-construal 0.27 0.06 < .001  0.16 0.06 .006  0.19 0.06 .001  -0.19 0.10 .059 

UV x Independent self-construal 0.20 0.14 .144  0.26 0.14 .065  0.08 0.13 .551  0.11 0.24 .653 

Format x Independent self-construal -0.13 0.12 .304  -0.08 0.13 .527  -0.01 0.12 .914  0.12 0.22 .581 

Subject x Independent self-construal 0.02 0.12 .843  -0.06 0.13 .644  0.03 0.12 .810  -0.04 0.22 .870 

Consistency x Independent self-
construal 0.05 0.12 .683  -0.03 0.13 .794  -0.02 0.12 .838  0.31 0.22 .151 

Interest in biology 0.52 0.05 < .001  0.72 0.05 < .001  0.66 0.05 < .001  0.18 0.09 .044 

Note. Predictors are coded as follows: Asian American (Asian American, +.5, European 

American, -.5), gender (woman, +.5, man, -.5), parental education (no college, +.5, college, -.5), 

UV contrast (control = -.8, self-essay = +.2, self-letter = +.2, other-essay = +.2, other-letter = 

+.2), Format contrast (control = 0, self-essay = -.5, self-letter = +.5, other-essay = -.5, other-letter 
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= +.5), Subject contrast (control = 0, self-essay = -.5, self-letter = -.5, other-essay = +.5, other-

letter = +.5), Consistency contrast (control = 0, self-essay = +.5, self-letter = -.5, other-essay = -

.5, other-letter = +.5). All other variables are standardized. 

Table 11. Means and Standard Deviations by Actual Format for Outcomes in Study 2 
 

Perceived value  Task interest  Behavioral 
intentions 

 Performance 

Format M SD 
 

M SD 
 

M SD 
 

M SD 
Essay 4.95 1.34  5.13 1.41  5.10 1.38  6.33 2.08 
Letter 4.71 1.46  4.99 1.54  5.05 1.45  6.60 1.92 

 
Table 12. Zero-Order Correlations and Descriptive Statistics for Linguistic Variables in Study 2 
 

Variable 1 2 3 4 5 6 7 8 9 10 11 

1. Self (coded)            

2. Specific other (coded) .03           

3. People in general (coded) -.09* -.32***          

4. First-person singular pronouns 
(LIWC) .42*** .30*** -.23***         

5. Social words (LIWC) -.09* .20*** -.04 .06        

6. Family words (LIWC) -.01 .47*** -.17*** .32*** .29***       

7. Friend words (LIWC) .05 .16*** -.09* .21*** .19*** .11**      

8. Analytical thinking (LIWC) -.18*** -.22*** .16*** -.49*** -.32*** -.18*** -.12**     

9. Clout (LIWC) -.21*** .10* .08 -.38*** .71*** .06 .13** .02    

10. Authenticity (LIWC) .22*** -.08* -.11** .56*** -.01 .02 .06 -.25*** -.36***   

11. Emotional tone (LIWC) .08 .14*** -.01 .17*** .15*** .08 .15*** -.14*** .09* -.01  

M (proportion for variables 1-3) .09 .20 .80 1.70 8.45 0.26 0.16 60.86 67.99 23.98 71.22 

SD 0.28 0.40 0.40 2.24 3.83 0.62 0.42 24.54 19.43 22.49 28.50 

* p < .05. ** p < .01. *** p < .001. 
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Table 13. Coded Utility-Value Content as a Function of Condition in Study 2 

 Self  Specific other  People in general 

Predictor b SE p  b SE p  b SE p 
UV contrast 1.20 0.61 .049  16.82 627.64 .979  -0.14 0.28 .618 

Format contrast -0.04 0.35 .902  0.69 0.41 .096  -0.22 0.23 .358 

Subject contrast -1.16 0.35 .001  3.02 0.41 < .001  -0.72 0.23 .002 

Consistency contrast 0.38 0.35 .280  -0.96 0.41 .020  0.02 0.23 .943 

Note. Predictors are coded as follows: UV contrast (control = -.8, self-essay = +.2, self-letter = 

+.2, other-essay = +.2, other-letter = +.2), Format contrast (control = 0, self-essay = -.5, self-

letter = +.5, other-essay = -.5, other-letter = +.5), Subject contrast (control = 0, self-essay = -.5, 

self-letter = -.5, other-essay = +.5, other-letter = +.5), Consistency contrast (control = 0, self-

essay = +.5, self-letter = -.5, other-essay = -.5, other-letter = +.5). 

Table 14. LIWC Content Variables as a Function of Condition in Study 2 

  First-person singular 

pronouns 
  Social words   Family words   Friend words 

Predictor b SE p  b SE p  b SE p  b SE p 

UV contrast 0.98 0.23 < .001  1.30 0.40 .001  0.31 0.06 < .001  0.18 0.04 < .001 

Format contrast 0.86 0.20 < .001  1.20 0.34 .001  0.02 0.05 .772  0.25 0.04 < .001 

Subject contrast 0.18 0.20 .380  0.66 0.34 .056  0.30 0.05 < .001  0.07 0.04 .057 

Consistency contrast -0.06 0.20 .762  0.01 0.34 .973  -0.18 0.05 .001  0.02 0.04 .566 

Note. Predictors are coded as follows: UV contrast (control = -.8, self-essay = +.2, self-letter = 

+.2, other-essay = +.2, other-letter = +.2), Format contrast (control = 0, self-essay = -.5, self-

letter = +.5, other-essay = -.5, other-letter = +.5), Subject contrast (control = 0, self-essay = -.5, 

self-letter = -.5, other-essay = +.5, other-letter = +.5), Consistency contrast (control = 0, self-

essay = +.5, self-letter = -.5, other-essay = -.5, other-letter = +.5). 
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Table 15. LIWC Style Variables as a Function of Condition in Study 2 

 Analytical thinking   Clout   Authenticity   Emotional tone 

Predictor b SE p  b SE p  b SE p  b SE p 

UV contrast -10.72 2.52 < .001  3.09 2.05 .132  -2.25 2.34 .337  12.09 2.97 < .001 

Format contrast -11.63 2.16 < .001  4.91 1.76 .005  7.87 2.01 < .001  7.10 2.55 .006 

Subject contrast -3.20 2.16 .139  4.40 1.76 .013  -7.30 2.01 < .001  4.02 2.55 .116 

Consistency contrast -0.40 2.16 .855  1.35 1.76 .444  1.98 2.01 .326  3.51 2.55 .169 

Note. Predictors are coded as follows: UV contrast (control = -.8, self-essay = +.2, self-letter = 

+.2, other-essay = +.2, other-letter = +.2), Format contrast (control = 0, self-essay = -.5, self-

letter = +.5, other-essay = -.5, other-letter = +.5), Subject contrast (control = 0, self-essay = -.5, 

self-letter = -.5, other-essay = +.5, other-letter = +.5), Consistency contrast (control = 0, self-

essay = +.5, self-letter = -.5, other-essay = -.5, other-letter = +.5). 

Table 16. Zero-Order Correlations and Descriptive Statistics for Major Variables in Study 3 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. College GPA               

2. Interdependent self-
construal 

.05              

3. Independent self-construal .02 .35***             

4. Interdependent college 
motives 

-.06 .14*** .22***            

5. Independent college 
motives 

-.15** .10* .13** .53***           

6. Baseline perceived value .21*** .28*** .29*** .09* .05          

7. Baseline prosocial utility 
value 

.15** .28*** .32*** .09* .06 .57***         

8. Baseline interest .16** .16*** .28*** .14** .12** .76*** .50***        

9. Perceived value .18** .15** .24*** .05 .03 .68*** .47*** .58***       

10. Prosocial utility value .15** .10 .10* .04 .06 .43*** .51*** .42*** .58***      

11. Interest .17** .13** .20*** .03 .07 .61*** .43*** .67*** .80*** .58***     

12. Unit-specific value .12* .04 .15** .04 .05 .48*** .44*** .46*** .65*** .66*** .66***    

13. Unit-specific interest .10 .07 .16** -.01 .01 .51*** .32*** .52*** .71*** .52*** .74*** .79***   

14. Course grade .51*** -.02 -.09 -.05 -.08 .11* .08 .09 .23*** .20*** .23*** .26*** .21***  

M 3.16 4.87 5.05 3.29 2.97 4.89 5.7 5.42 4.77 5.53 5.17 5.54 4.88 2.77 

SD 0.64 0.79 0.84 1.46 1.11 1.37 1.16 1.23 1.43 1.35 1.37 1.25 1.39 1.19 

Cronbach's α  .81 .78   .82 .80 .89 .84 .86 .92 .93 .93  

* p < .05. ** p < .01. *** p < .001. 
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Table 17. Demographic Effects on Self-Construal and College Motives Measures in Study 3 
 

  Interdependent self-
construal 

  Independent self-
construal 

  Interdependent college 
motives 

  Independent college motives 

Predictor b SE p  b SE p  b SE p  b SE p 

Asian American vs. European American 0.24 0.11 .035  -0.14 0.12 .252  -0.01 0.20 .956  0.18 0.16 .261 

Hispanic/Latinx vs. European American 0.09 0.11 .378  0.14 0.11 .224  0.65 0.19 < .001  0.40 0.15 .007 

Asian International vs. European 
American 0.51 0.16 .001  0.01 0.17 .959  -0.94 0.28 .001  -0.09 0.22 .687 

Black vs. European American -0.04 0.19 .837  0.10 0.21 .616  0.88 0.34 .010  0.36 0.27 .184 

Generational status 0.08 0.08 .306  0.02 0.08 .801  0.07 0.14 .628  0.18 0.11 .104 

Gender 0.04 0.07 .608  -0.04 0.07 .575  0.17 0.12 .162  0.04 0.10 .645 

Note. Predictors are coded as follows: generational status (FG, +.5, CG, -.5), gender (woman, 

+.5, man, -.5). Race/ethnicity contrasts are dummy coded (1, 0) with European American as the 

reference group. 

Table 18. Assignments Missing or Completed in Essay or Letter Format by Condition and 

Assignment Number in Study 3 

  Assignment 1   Assignment 2   Assignment 3 

Condition Missing Essay Letter   Missing Essay Letter   Missing Essay Letter 

Control 50 129 0  50 127 2  64 115 0 

One-letter 

UV 
44 137 0  51 27 103  58 122 1 

Two-letter 

UV 
46 135 0  56 27 98  64 26 91 

Note. “Essay” refers to assigned format and therefore includes both control and utility-value 

essays. There were no control prompts that instructed students to write in a letter format. 
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Figures 

 
Figure 1. Perceived value (A) and interest (B) as a function of letter writing and race/ethnicity in 

Study 1. Predicted values from the regression equations are graphed for European American and 

Asian American students, and error envelopes represent ±1 standard error of the estimate. 

 
Figure 2. Perceived value (A) and interest (B) as a function of letter writing and interdependent 

college motives in Study 1. Predicted values from the regression equations are graphed from 

students with high (+1 SD) and low (-1 SD) interdependent motives, and error envelopes 

represent ±1 standard error of the estimate. 
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Figure 3. Conceptual diagram of the moderated mediation model in Study 1. This model tests the 

effects of race/ethnicity on perceived value and interest via interdependent motives as a function 

of letter writing. 

 

Figure 4. Perceived value (A), task interest (B), and behavioral intentions (C) as a function of 

assigned writing format (letter vs. essay) and parental education in Study 2. Predicted values are 

graphed from the regression equations, and error bars represent ± 1 SE of the estimate. 
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Figure 5. Perceived value (A), task interest (B), and behavioral intentions (C) as a function of 

assigned writing format (letter vs. essay) and interdependent self-construal in Study 2. Predicted 

values are graphed from the regression equations, and error envelopes represent ± 1 SE of the 

estimate. 

 

 

Figure 6. Conceptual moderated mediation model from Study 2. 
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Figure 7. Task interest (A) and behavioral intentions (B) as a function of friend words and 

interdependent self-construal in Study 2. Predicted values are graphed from the regression 

equations at ± 1 SD of interdependent self-construal, and error envelopes represent ± 1 SE of the 

estimate. 

 

Figure 8. Task interest as a function of clout and parental education in Study 2. Predicted values 

are graphed from the regression equations, and error envelopes represent ± 1 SE of the estimate. 
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Figure 9. Perceived value (A), unit-specific perceived value (B), and unit-specific interest (C) as 

a function of number of letters and interdependent self-construal in Study 3. Predicted values are 

graphed from the regression equations, and error envelopes represent ± 1 SE of the estimate. 

 

Figure 10. Prosocial utility value as a function of treatment (UV vs. control) and gender in Study 

3. Predicted values are graphed from the regression equations, and error bars represent ± 1 SE of 

the estimate. UV = utility value. 

 

 

 

 
 



 

 

122 

122 

Appendix A: Study 2 Preregistration 

 I adhered closely to the preregistered plan for Study 2, but deviated in the following 

ways. 

Sample. It was necessary to deviate slightly from my planned inclusion criteria. I 

planned to include all participants who (a) provided consent, (b) passed an attention check 

question, and (c) wrote at least 25 words and responded to the assigned writing prompt. Criteria a 

and b were followed exactly, but it became apparent after data collection that criterion c needed 

to be altered. Some participants wrote more than 25 words and responded to the prompt by 

copying and pasting large sections of the text about fungi that were provided to them. Other 

participants wrote fewer than 25 words, but showed clear engagement with the writing prompt. 

Therefore the 25 word limit was relaxed, and participants’ whose writing assignments were not 

plagiarized and provided a coherent response to the writing prompt were included in the sample. 

In addition, although I preregistered that the sample would be 50% Asian and 50% European 

American, despite attempts to recruit equal numbers of each group, more European Americans 

completed the study and the sample ended up being 40% Asian and 60% European American 

instead. 

 Analyses. In addition to these deviations from the planned sample, I made some 

modifications to my preregistered analysis plan. First, I did not plan to examine parental 

education as a moderator of treatment effects. Because the study was not conducted exclusively 

among college students, I was not able to test the effects of being a first-generation (vs. 

continuing generation) college student. However, after preregistering the study, I realized that I 

could still test the effects of parental education, operationalized in terms of parental education 

(which I had measured). I thus included parental education as a factor in analyses of treatment 
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effects because it was a theoretically-relevant moderator (Stephens, Fryberg, et al., 2012; 

Stephens, Markus, et al., 2014). 

 In addition, in the preregistration, I planned only to include interdependent self-construal 

as a moderator of treatment effects. However, I also included independent self-construal in my 

analyses to ensure that any effects of interdependent self-construal were due to variance that was 

uniquely explained by interdependence and not by more general patterns of response to the self-

construal items. I had also planned to include perceived competence and its interactions with 

treatment. However, instead, I controlled for baseline interest in biology in these models because 

baseline interest was more theoretically related to the primary outcomes (i.e., task interest, 

perceived value, and behavioral intentions). Consistent with previous research (Durik et al., 

2015; Hecht et al., 2020), I opted to not include both perceived competence and interest in the 

same model because these measures tend to be highly correlated (Bong, 2001a; Hidi & 

Renninger, 2006; Marsh et al., 2005). However, all reported treatment effects are consistent 

including perceived competence and its interactions in the models. 
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Appendix B: Fungi Learning Materials from Study 2 
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Appendix C: Experimental Writing Prompts from Study 2 

Control Prompt from Study 2 
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Self-Essay Prompt from Study 2 
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Other-Essay Prompt from Study 2 
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Self-Letter Prompt from Study 2 
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Other-Letter Prompt 
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Appendix D: Study 3 Preregistration 

 As with Study 2, I adhered closely to the preregistered plan for Study 3, but deviated in 

the following ways. 

Sample. I had intended to conduct Study 3 in both introductory biology and introductory 

physiology courses. Although I collected data in both courses, it became evident that data from 

these two courses should not be combined. First, the format of the introductory biology course 

was highly standardized across lecture sections (e.g., same units covered in the same order, same 

means of evaluation), whereas the structure of introductory physiology was left to the discretion 

of each instructor and varied greatly across lecture sections. Second, because units were not 

standardized across sections in physiology, it was not possible to collect unit-specific measures 

of perceived value and interest in this course. Third, there were strong significant differences in 

key variables between the two courses: measures of interest and perceived value were higher in 

introductory physiology than introductory biology. I opted to analyze only data from 

introductory biology because it had the larger sample of the two courses, it included unit-specific 

measures of perceived value and interest, and the content was more consistent that in Study 1 (as 

both samples were in introductory biology courses). 

Analyses. As in Study 2, I made some modifications to my preregistered analysis plan. 

First, I preregistered testing the effects of interdependent self-construal and college motives, but 

as in Study 2, I also included independent self-construal and college motives in my analyses to 

account for general response patterns to the self-construal and college motives items. Second, 

although I preregistered that I would test the effects of race/ethnicity using dummy codes to 

compare each racial/ethnic group to European Americans, I instead opted to test these effects 

using orthogonal contrasts. These contrasts allowed me to compare the two theoretically 
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interdependent racial/ethnic groups to all other students, and to one another. However, as noted 

in the dissertation (footnote 8), treatment effects are consistent regardless of whether 

race/ethnicity is tested with these orthogonal contrasts or with dummy codes. Third, similar to 

Study 2, although I preregistered including perceived competence and prior performance as 

moderators in the treatment effect models, I opted instead to covary baseline measures that 

matched each outcome as closely as possible. However, as noted in the dissertation (footnote 9), 

I also tested models including these variables as moderators. These variables did not moderate 

treatment effects, and all reported treatment effects were consistent with these terms included in 

the models. 

Finally, it became clear that the planned intent-to-treat analyses would not provide an 

informative test of my research questions given the poor fidelity in this study. As such, I also 

conducted an unplanned additional set of analyses testing the effects of the type and number of 

assignments students actually completed. 
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Appendix E: Sample Writing Assignment Prompts from Study 3 

Sample Control Prompt from Study 3 
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Sample Utility-Value Essay Prompt from Study 3 
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Sample Utility-Value Letter Prompt from Study 3 

 


