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ABSTRACT 

 

The role of Student Fit in College Environments (S’FICE) in the academic performance of 

Under-Represented (UR) students 

by 

Anudhi Praharshinie Munasinghe 

Despite increasing enrollment, several groups of underrepresented (UR) college students 

underperform academically relative to their peers. I first review six psychological constructs 

that have been hypothesized to affect UR students’ academic performance, but which remain 

theoretically independent of one another. I then introduce the State Authenticity as Fit to the 

Environment model (SAFE; Schmader & Sedikides, 2018) as a theoretically integrative 

model that focuses on what causes people to thrive or to struggle in certain environments. In 

the third section, I discuss the similarities between the psychological processes thought to 

underlie currently studied constructs affecting UR academic performance and those 

purported by the SAFE model to determine psychological fit with an environment. I then 

introduce the Student Fit in College Environments (S’FICE) model – that I developed based 

on the SAFE model – as a framework for predicting UR college students’ academic 

performance. To test the S’FICE model, I developed a standardized instrument (the S’FICE 

instrument) to assess the psychological fit concepts central to the S’FICE model and 

provided preliminary evidence for its validity in Study 1. Study 2 was an experimental test of 

the causal role of the three components of psychological fit in increasing engagement within 

an academically relevant domain with Latina/o/x participants. Study 3 was a second round of 

instrument development to further improve the validity of the S’FICE instrument. Study 4 

was a correlational, longitudinal test of the S’FICE model that assessed the ability of the 
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three subcomponents of fit in academic contexts (as measured by the S’FICE instrument) to 

predict the actual academic outcomes of UR college students (again, Latina/o/x students) as 

well as their wellbeing (the latter dependent variable was an exploratory extension of the 

S’FICE model). Study 1 and Study 3 found significant validity for the S’FICE instrument. 

Apart from a minority of items, most items showed that they captured the measurement of 

self-concept, goal, or social fit. These results provided support for the use of the S’FICE 

instrument in measuring psychological fit when testing the S’FICE model. Study 2 and Study 

4 provided consistent correlational support for the S’FICE model, but also suggested changes 

to the original relationships of the model. Confirming the predictions of the S’FICE model, 

each type of psychological fit was found to predict students’ engagement and therefore their 

academic performance, although each type of fit showed a more complex relationship to 

fluency and/or engagement than predicted. When wellbeing was tested, although all three 

types of psychological fit were found to predict wellbeing, social fit (feeling a sense of 

belonging among your peers), in particular, was found to have a direct relationship with 

wellbeing, whereas the other two types of fit related to wellbeing through motivational 

fluency (the ease with which goals are pursued). Motivational fluency was, in turn, directly 

related to wellbeing, thus showing that engagement did not mediate the relationship between 

psychological fit and wellbeing. Therefore, the S’FICE model predicting wellbeing differed 

slightly from the S’FICE model predicting academic performance. Study 4 also provided 

evidence to suggest that sub-components of the S’FICE instrument were the strongest 

predictors of UR academic performance and wellbeing in comparison to previously used 

instruments. In conclusion, psychological fit was found to be a significant predictor of both 

UR academic performance and wellbeing. The development and testing of this new model of 
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UR performance in academic domains was intended to contribute both theoretically and 

practically to our understanding of UR students’ academic performance in college and to 

bridging the academic gap between UR students and their peers.  
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I. Introduction 

Despite increasing enrollment, several groups of underrepresented college students 

perform less well in college than their peers. For example, Black students (Blascovich et al., 

2001; Steele & Aronson, 1995; Walton & Cohen, 2007), Latina/o/x students (Armenta, 2010; 

Nadler & Clark, 2011; Rodriguez, 2014), first-generation students (students whose parents 

did not receive a college education; Stephens, Fryberg et al., 2012; Fryberg et al., 2012), and 

female students in STEM majors (Cheryan et al., 2009; Steele & Aronson, 1995) 

underperform in college in comparison to their non-underrepresented peers. Although other 

underrepresented students also underperform in comparison to their peers, (e.g. Native 

American students in comparison to White students; Fryberg et al., 2013), and although each 

of these groups has unique characteristics, these four groups - Black and Latina/o/x students, 

first-generation students, and female students in STEM - have received the most research 

attention. For the sake of building on previously established results, I will focus on these 

groups in this series of studies and refer to them collectively as underrepresented students 

(UR students). “Underperformance” in these UR groups includes lower rates of joining 

STEM majors (e.g. Cheryan et al., 2009), achieving poorer grades (e.g. Walton & Cohen, 

2011), and higher rates of dropping out of college (e.g. Murphy et al., 2010).  

In this introduction I first review research regarding six psychological constructs that 

have been proposed to affect UR students’ academic performance. Despite the fact that all 

six have made empirical contributions to our understanding of UR students’ academic 

performance, these approaches remain largely theoretically independent of one another. In 

the second section, I introduce the recently proposed State Authenticity as Fit to the 

Environment model (SAFE; Schmader & Sedikides, 2018) as a theoretically integrative 
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model that focuses on the key question underlying academic success: What causes people to 

thrive or to struggle in certain environments? In the third section, I discuss the similarities 

between the psychological processes thought to underlie currently studied constructs 

affecting UR students’ academic performance and the constructs argued in the SAFE model 

to determine psychological fit with an environment. In the fourth section, I introduce the 

modified version of the SAFE model, the Student Fit in College Environments (S’FICE) 

model, which subsumes the previously proposed multiple constructs underlying UR students’ 

academic performance, as a theoretically more compelling explanation of UR students’ 

academic underperformance in college and university settings.  

Testing the S’FICE model is the focus of my dissertation studies. Testing the S’FICE 

model required, however, a well-validated standardized instrument to assess the 

psychological fit concept central to the S’FICE model as it applies to UR students in college 

and university settings. I describe the development of this  instrument (the S’FICE 

instrument) in the fifth section, and detail the process I undertook to provide initial validity 

evidence for this instrument in Study 1 (section six). Study 2 (section seven) was an 

experimental test of the causal role of the three components of psychological fit in increasing 

engagement within an academically relevant domain. In section eight, I detail how I 

conducted Study 3 as a second round of validation for the S’FICE instrument. Study 4 

(section nine) was designed as a correlational and longitudinal test of the S’FICE model that 

assessed the ability of the construct of fit in academic contexts as measured by the S’FICE 

instrument to predict the actual academic outcomes of UR college students and their 

wellbeing, as an exploratory extension of the S’FICE model. This study was designed to also 

elucidate whether the three subcomponents of fit have independent or interactive effects on 
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the outcome variable of interest. The development and testing of this new model of UR 

students’ performance in academic domains was intended to contribute both theoretically to 

our understanding of UR students’ academic performance in college and practically to our 

ability to validly assess conditions contributing to UR students’ academic underperformance 

and interventions designed to improve such performance.    

II. Section 1: Constructs proposed to explain UR students’ academic performance 

Why do UR students admitted to college underperform relative to their non-UR 

college peers? Attempts to answer this question have focused either on constructs proposed 

to uniquely inhibit the academic performance of UR students, or on constructs proposed to 

improve academic achievement in all students.  

UR students are by definition new to, infrequent in, unassociated with, or unused to 

college pursuits. Researchers have highlighted these facts in several key theories that have 

been proposed to explain the constructs contributing to UR students’ academic 

underperformance. I will discuss these constructs roughly in the order in which they were 

proposed: performance versus mastery goals (Elliot & Dweck, 1988), stereotype threat 

(Steele & Aronson, 1995), belonging uncertainty (Walton & Cohen, 2007), fixed versus a 

growth mindset (Dweck, 2008), the lack of ambient belonging (Cheryan et al., 2009), and 

cultural mismatch (Stephens, Fryberg et al., 2012)1.   

 
1 Another prominent theory in the academic performance literature is self-efficacy. Self-efficacy refers to a 

person’s confidence that they have the ability to perform a certain activity (Bandura, 1977). Self-efficacy has 

been shown to be positively correlated with GPA, as well as performance and persistence on coursework and 

difficult tasks (Vuong et al., 2010; Zimmerman, 2000). Multon, Brown, and Lent’s  (1991) meta-analysis 

indicated that self-efficacy was positively related to academic performance in both correlational and 

experimental studies. These studies also indicated that self-efficacy did not differ in UR students compared to 

non-UR students. Raque-Bogdan and Lucas (2016) found that self-efficacy strongly predicted career aspirations 

of first-generation students, and Wang, Chan, Soffa, and Nachman (2017) reported that math and science self-

efficacy were positively related to most female students’ desires to transfer to STEM majors. Self-efficacy does 
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A. Performance versus mastery goals 

Performance goals are defined as goals that focus on obtaining high grades, or in 

other words, performing well in the class (Elliot & Dweck, 1988). Mastery goals, in contrast, 

are defined as focusing on learning the material, or in other words, mastering the concepts 

that are being taught. Possessing mastery (versus performance goals) is positively correlated 

with improved academic performance (Elliot & Dweck, 1988; Hong et al., 2020; Matos et 

al., 2017; Phan, 2010), an effect mediated by use of deeper learning strategies, increased 

planning of study practices, and higher self-efficacy (Hong et al., 2020; Matos et al., 2017).  

Although it is not clear that UR students as a whole endorse performance versus 

mastery goals more than other students, some research findings are consistent with the idea 

that having mastery versus performance goals might contribute significantly to their college 

outcomes. Low-income Black students showed an improvement in their mathematics GPA 

when they endorsed more mastery than performance goals (Gutman, 2006). Black and 

Latina/o/x students showed an increased desire to pursue a scientific research career the more 

they endorsed mastery goals (Woodcock et al., 2016). Finally, Darnon and colleagues (2018) 

found that mastery approach goals were positively correlated with academic grades only for 

first-generation students and not for continuing-generation students. 

B. Stereotype threat 

Individuals experience stereotype threat (Fiske, 2003; Steele & Aronson, 1995) when 

they are reminded that the social group they identify with (e.g., being a woman) is 

stereotypically known for performing poorly at an activity (e.g., a math test) they are about to 

 
not appear to be a factor that specifically explains underperformance in UR students and thus it is not 

considered further. 
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engage in. Such a reminder leads individuals to perform more poorly than usual at this 

activity.  

In a typical experiment, individuals with a stereotyped identity (e.g., Black college 

students, female students, etc.) are invited to participate in a task on which their group 

stereotypically performs poorly (e.g., intelligence test for Black college students, math test 

for female students). Before individuals begin the task, they are reminded of their identity in 

a subtle manner (e.g., asking individuals to indicate their race and/or gender as part of the 

demographics; Danaher & Crandall, 2008) or explicit manner (e.g., informing individuals 

that their individual performance on this task will be used to evaluate how members of their 

social group as a whole perform at this activity; Shih et al., 2015), presumably activating the 

stereotype.   

Although individuals in this situation typically wish to prove the stereotype wrong, 

their concern ironically gives rise to cognitive and physiological processes that reduce 

working memory capacity and bar them from performing at their usual level (Beilock et al., 

2007; Forbes & Leitner, 2014; Pennington et al., 2016; Schmader et al., 2008; Schmader et 

al., 2015; Schmader & Johns, 2003). Cognitive processes found in stereotype threatened 

individuals include increased attention to mistakes made during task performance (Forbes & 

Leitner, 2014), increased feelings of anxiety and shame (Albuquerque et al., 2007; Cadinu et 

al., 2005), and increased efforts to quell negative thoughts and emotions that may arise 

during task performance (Johns et al., 2008; Krendl et al., 2008). Physiological processes 

identified in individuals experiencing stereotype threat include lowered cardiac output and 

heightened total peripheral resistance (Vick et al., 2008), and increases in cortisol ratios 

compared to participants’ baseline levels (Matheson & Cole, 2004; Townsend et al., 2011). 
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All these physiological responses are associated with a heightened threat response 

(Blascovich & Mendes, 2010). As a result of these processes, the working memory capacity 

of stereotype threatened individuals is significantly reduced (Schmader et al., 2008) and thus 

their performance at the given task is poorer than usual. 

C. Belonging uncertainty  

Belonging uncertainty (Walton & Cohen, 2007) arises out of the awareness that one is 

not surrounded by similar others (e.g., in terms of one’s race/ethnicity) in one’s environment. 

For example, Black students subtly led to believe that fewer of their friends would be a good 

fit in their major questioned their belonging in the major more than Black students who were 

not led to believe that they had fewer friends who would fit well into their major (Walton & 

Cohen, 2007). According to these researchers, experiencing belonging uncertainty leads 

individuals to become more sensitive to cues that might reflect their lack of belonging in the 

current context (e.g., major or college). This oversensitivity then skews how these students 

interpret negative incidents that are, in fact, a normal part of a college student’s life (e.g., 

having an argument with a roommate). Whereas other students may attach no deeper 

meaning to such incidents, a UR student, numerically infrequent in such an environment, 

might interpret such an argument as a further sign that they do not belong in the environment. 

Such lack of belonging is then assumed to undermine engagement and achievement in the 

environment (Furrer & Skinner, 2003; Storms & McCaul, 1976). Consistent with such 

reasoning, Walton and Cohen (2011) showed that when UR students were exposed to an 

intervention that encouraged them to reinterpret negative events in college as a normal part of 

college life, they showed better academic performance across the span of three years than UR 

students not exposed to this intervention. Belonging uncertainty thus arises when individuals 
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find themselves in a context in which they share social identities (e.g., race/ethnicity) with 

almost no-one else present, and then experience belonging hypervigilance.  Its effects can be 

alleviated using techniques that reduce individuals’ oversensitivity to potential cues of lack 

of belonging to this context. 

D. Ambient belonging  

A conceptually similar construct, ambient belonging, has been posited by Cheryan 

and colleagues (2009) as also responsible for a lack of motivation and engagement in a 

situation or domain. A lack of ambient belonging arises when individuals see features of the 

environment (the objects that populate the context, the layout of the context, and the types of 

people that they imagine must inhabit the context) as unsuited to or unlike themselves.  If the 

context communicates that a very specific group of people (e.g., “nerdy” males) inhabit this 

context, individuals viewing the environment who don’t belong to this group (e.g., female 

students) feel less interest in engaging in or becoming part of this context. For example, 

Cheryan and colleagues (2009) found that when women were shown a classroom where 

computer science classes would be taught, they expressed a lower desire to enter the 

computer science major if the classroom contained stereotypically masculine objects, such as 

Star Trek posters and videogames, as opposed to neutral objects, such as nature posters and 

coffee mugs. Thus, ambient belonging refers to the extent to which individuals feel that a 

new context would welcome them given who they are as individuals. If individuals perceive 

that their identity would not be a good match to the “ambience” of the context, they are less 

likely to enter the context.  

E. Cultural mismatch 
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The concept of cultural mismatch (Stephens, Fryberg et al., 2012) refers to 

differences that first-generation students may perceive between their largely working-class 

values (Stephens, Fryberg et al., 2012; Stephens et al., 2011) and the largely middle-class 

values endorsed in college environments. For example, many first-generation students 

endorse interpersonal goals and values, such as becoming a college student to help out their 

family, give back to their community, or provide a better life for their children. In contrast, 

typically college environments often implicitly or explicitly express values such as learning 

to become a leader, learning to express oneself, and learning to solve problems on one’s own 

(Stephens, Fryberg et al., 2012). According to Stephens, Fryberg, and colleagues (2012), this 

mismatch in goals and values increases stress and negative emotions when individuals are 

asked to complete tasks reflecting values of the new environment rather than their own, 

leading, in turn, to poorer academic performance. 

Consistent with this reasoning, Stephens, Fryberg, and colleagues (2012) found that 

first-generation students were more likely to endorse a greater number of interdependent 

reasons for coming to college (e.g., giving back to the community) than independent reasons 

(e.g., becoming a leader) and that this tendency negatively predicted their grades in college in 

their first and second year. Further, Stephens, Townsend, and colleagues (2012) found that 

when first-generation (versus continuing-generation) students were exposed to a welcome 

letter from their college, they showed greater stress and experienced more negative emotions 

when asked to give a speech about their college goals if the welcome letter highlighted 

independent values (e.g., the aim of the university was to allow students to explore their 

passions) rather than interdependent values (e.g., the aim of the university was to build a 

community). Thus, cultural mismatch is described as negatively affecting UR students’ 
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performance because they perceive their goals for entering and completing college as at odds 

with the goals typically emphasized by college itself. 

F. Fixed mindset versus growth mindset  

Dweck (2008) highlighted the detrimental effects of having a fixed versus growth 

mindset regarding one’s academic abilities. A fixed mindset is the belief that intelligence and 

abilities are fixed and cannot be changed, whereas a growth mindset is the belief that 

intelligence and abilities are fluid and can be improved upon with hard work. Students with a 

growth mindset employ deeper learning strategies when engaging with material, resulting in 

their outperforming students with a fixed mindset. As one possible mechanism by which 

mindset translates into academic performance, Grant and Dweck (2003) showed that growth 

mindsets encouraged mastery goals, and mastery goals led to students adopting deeper 

learning strategies which enabled them to outperform those with a fixed mindset and 

performance goals.  

Although research does not suggest that UR students as a whole endorse fixed 

mindsets more than other students, some research does indicate that having a growth versus 

fixed mindset helps these students achieve better academic outcomes. When Black students 

were involved in a training program to improve their sense that intelligence is malleable 

(they were asked to write a letter to a middle-school students about how intelligence is 

malleable), they showed greater enjoyment and interest in academics and obtained higher 

grades than those in the control condition (Aronson et al., 2001). Female students and Black 

and Latina/o/x students showed improvements in math and reading tests respectively, when 

they participated in a similar training program under the supervision of a mentor, who taught 

them that intelligence was malleable (versus fixed) and asked them to create a webpage 
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regarding this that could be accessed by other students (Good et al., 2003). Latina/o/x 

students (Broda et al., 2017) and students who were at the bottom of their class in terms of 

performance (Paunesku et al., 2015) showed improvements in their GPAs if they read an 

article discussing the plasticity of the brain and the fluidity of intelligence and participated in 

writing exercises that made these teachings more salient (writing about this malleability of 

intelligence to a student in school, etc.) in comparison to those who read a control article 

about getting used to the physical conditions of their academic institution. Good and 

colleagues (2012) showed that women in STEM showed less belonging in their degree when 

they perceived their context (e.g., professors, other students, etc.) as supporting a fixed 

mindset with regards to its students than a growth mindset, and this perception negatively 

predicted their grades as well, provided that they also perceived gender stereotypes in their 

context (Good et al., 2012).  

G. Theoretical synthesis of constructs impeding UR academic performance 

 A significant body of research thus exists regarding the constructs that negatively 

affect the academic performance of UR students. Each theory has made important empirical 

contributions to the understanding of UR students’ academic performance, providing partial 

explanations for why such students underperform academically in college. 

 However, these theories have remained relatively distinct from one another, with few 

attempts made to compare or combine them (for an exception, see Yeager et al., 2016). This 

means first, that little is known about whether these theories are proposing similar, 

overlapping, or complementary potential explanations for UR underperformance. Is feeling a 

lack of ambient belonging the same psychological experience triggered by belonging 

uncertainty? Is the mismatch experienced in terms of one’s cultural values the same as the 
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mismatch experienced in terms of belonging to a social group that is stereotyped in the 

current context?  The relative vagueness with which these constructs are defined is further 

complicated by the lack of literature on the cognitive and motivational processes that mediate 

these constructs’ impact on engagement and performance (apart from stereotype threat, 

which has attracted considerable process-oriented research, see Schmader et al., 2008). 

Second, this piecemeal approach has obscured potential interactive effects of the various 

constructs posited to activate the suggested mechanisms, as well as possible interactive 

effects of the mechanisms themselves on the performance of UR students. Little is known 

about how the activation of one mechanism can affect the activation of another, or if students 

may experience additive negative effects depending on whether one or more mechanisms are 

activated. For instance, how would experiencing cultural mismatch affect the experience of 

stereotype threat? Perhaps the experience of cultural mismatch can change the experience of 

stereotype threat in a manner that would change the effects of stereotype threat on students’ 

performance. Third, there has been little theoretical consideration of how or why certain 

constructs may have a greater impact on certain UR groups than others. The negative 

experiences suggested by the different theories are not experienced equally by every UR 

group in the college context. First-generation students may see many others like them in the 

context, and therefore be less likely to be affected by belonging uncertainty, whereas 

Latina/o/x or Black students may be more likely to suffer stereotype threat and belonging 

uncertainty than goal mismatch. The lack of integration among the theories leaves such 

comparisons speculative. Finally, the lack of theoretical integration in this literature also has 

practical consequences. Without this theoretical integration, there is no way to assess the 

relative benefit of interventions that take into account the experience of single precipitating 
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constructs compared to multiple constructs or that target one mechanism rather than many of 

them. Neither does research exist on whether targeting one group of constructs through an 

intervention have implications for other groups of constructs.  

Underlying these individual theories of constructs that undermine UR 

underperformance in academic settings is a broader assumption that interactions between 

people and their environments are likely to activate social psychological processes that 

facilitate or impede engagement with and motivation in, and therefore success in, those 

environments. I argue that synthesizing current approaches to UR academic 

underperformance in terms of a more general theory of whether and why people flourish or 

flounder in environments will contribute to a more thorough and nuanced theoretical 

understanding of a) the range of mechanisms by which certain groups are vulnerable to 

failure, b) the interaction of such constructs, both among themselves and with groups of 

different susceptibility, and c) the possible mechanisms of vulnerability yet to be considered. 

Such a systematic consideration of features of individuals in environments focused on 

academic underachievement will also contribute to our practical understanding of the 

effectiveness of current interventions and identifying possibly more effective strategies to 

improve academic underperformance in UR students.   

 I use the recently proposed theory of State Authenticity as Fit to the Environment 

(SAFE; Schmader & Sedikides, 2018) as a general theory of whether and why people 

flourish in environments to provide a framework in which the theories of UR academic 

underperformance can be systematized and synthesized.  

III. Section 2: The SAFE model 



 

 

 

 13 

The SAFE model was proposed as a general model of why individuals experience 

authenticity in any given context (see Figure 1; Schmader & Sedikides, 2018; see also Aday 

& Schmader, 2019). According to the SAFE model, individuals can experience three 

different types of person-environment fit: self-concept, goal, and social fit. Experiencing 

these types of fit leads to experiencing authenticity, a state described as feeling comfortable, 

motivated, and accepted in a context. This in turn leads individuals to approach such contexts 

more, and successfully engage in them.  

Figure 1 

The SAFE model, demonstrating how fit, fluency, authenticity, and approach are related to 

one another. 

Note. From Schmader & Sedikides, 2018, p. 229. 

A. Self-concept fit 

 The first type of person-environment fit in this model is self-concept fit, which is 

defined as the extent to which a person perceives an environment as activating integral 

aspects of their identity or who they are as a person. People experiencing high self-concept fit 

feel as if they can be their “true self” in the given context, that the traits and qualities 
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uniquely important to them are ones that also “work in’ or “work with” the environment. In 

contrast, when people feel as if they have to change aspects of their personality to fit into the 

context and that their qualities and characteristics are not those needed, valued, or allowed in 

the environment, they experience low self-concept fit. For example, imagine a college 

student in a biology major who considers the appreciation of biological sciences to be an 

integral part of their personality. They have hobbies that involve some aspect of biology and 

regularly read about new discoveries in biology during their spare time. Such an individual is 

likely to feel like the environment of their major allows them to express these characteristics 

and their true selves, leading to them experiencing higher self-concept fit. On the other hand, 

a student in a biology major who does not engage in the biological sciences in their spare 

time and does not have a strong passion for this topic may feel like the environment of their 

major demands traits and attributes that are not integral aspects of who they are, thus making 

them feel that they need to become someone else in order to fit in and succeed in college, 

leading to them experiencing low self-concept fit in college.  

B. Cognitive fluency 

According to the SAFE model, experiencing self-concept fit leads to experiencing 

cognitive fluency. This is described as the ease with which self-relevant information is 

processed in a given context (Aday & Schmader, 2019; Maslow, 1999; Schmader & 

Sedikides, 2018). The greater cognitive fluency people feel, the less likely they are to think 

about how they fit into a context, and the more likely they are to just be themselves with no 

concerns about how their behaviors are being interpreted or perceived. Individuals with 

higher cognitive fluency are likely to feel focused during tasks and be able to concentrate 

fully on what they are doing, whereas individuals with low cognitive fluency are likely to 
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feel self-conscious and distracted by thoughts regarding themselves. Increases in cognitive 

fluency, in turn, lead to greater feelings of authenticity, that in turn lead to increased 

approach of the context and improved performance in it.  

C. Goal fit 

 Goal fit refers to how closely a person’s internal goals match the goals of the 

environment. If working in a particular environment allows for the pursuit of goals valuable 

to the self, the person experiences high goal fit, whereas pursuing goals incompatible with 

one's own results in low goal fit. For example, when college students feel as if they are 

pursuing their own goals in pursuing the goals set by their major, they feel high goal fit, 

whereas college students who feel as if the goals set by professors teaching their classes are 

not the same as the goals they personally value experience low goal fit.  

D. Motivational fluency 

Experiencing goal fit leads to motivational fluency, which is an ease with which goals 

in the context can be pursued because they are intrinsically important to the individual (Aday 

& Schmader, 2019; Schmader & Sedikides, 2018). People who experience motivational 

fluency are described as experiencing self-determination when fulfilling the goals set by their 

context, because these goals are the same as their own personal goals. Thus, motivational 

fluency also leads to a greater feeling of authenticity, as individuals can pursue goals that 

they feel are important, which in turn leads to them approaching this context more and 

performing better in it.  

E. Social fit 

 Social fit refers to the extent to which a person feels that others in the environment 

are either like them and accept them for who they are. The social fit component of the SAFE 
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framework encompasses the feeling of belonging to an environment in terms of being in the 

presence of others who share one or more social identities with you, and/or being in the 

presence of others who accept you for who you are. For example, college students who see 

other college students with whom they share one or more social group membership, or who 

feel as if they are accepted and valued when interacting with other college students, 

experience high social fit, whereas college students with low social fit will feel as if they 

must change parts of their personality or mannerisms to get along with other college students. 

Although self-concept fit and social fit are somewhat similar, Schmader and Sedikides 

(2018) differentiate these two in terms of the social component involved in social fit. 

Whereas students can experience high or low self-concept fit without interacting with the 

people present in that context, high and low social fit require interactions with the people 

who inhabit the context.  

F. Interpersonal fluency 

Experiencing social fit leads to interpersonal fluency, which is the ease with which 

social connections can be formed because other individuals in the context are similar to or 

accepting of the individual. Individuals who experience interpersonal fluency feel that they 

can be their true selves around the people in the context and be accepted by these people 

(Goffman, 1959; Schmader & Sedikides, 2018), and thus they worry less about how they are 

presenting themselves to these others. Individuals who do not experience interpersonal 

fluency remain extremely conscious of their behaviors and not feel comfortable being 

themselves in front of others. High interpersonal fluency leads to individuals feeling more 

authentic. Such individuals therefore approach such contexts more and again perform better 

in them. 
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G. Authenticity 

 Authenticity is described as the extent to which an individual feels that aspects of 

their self and identity fit in the environment (Schmader & Sedikides, 2018). These 

researchers argue that authenticity comprises feeling high self-concept, high goal, and high 

social fit (all three are necessary), and results in individuals approaching and engaging with 

an environment to a greater extent.  

H. Approach motivation 

 Approach motivation is described as an individual’s desire to engage with a context 

and obtain positive results in this context (Elliot & Church, 1997; Schmader & Sedikides, 

2018). It is the drive to succeed versus the drive to avoid failure. Individuals who experience 

approach motivation in the college context or within the context of their major are more 

likely to cultivate mastery goals in college and therefore actively engage in the learning 

environment and obtain better learning outcomes (Elliot & Church, 1997).   

IV. Section 3: SAFE as a theoretical model explaining UR academic underperformance 

I argue that the SAFE model provides a theoretically coherent framework for 

synthesizing and integrating current approaches to UR academic underperformance in terms 

of a more general theory of whether and why people flourish or fail in environments. In 

essence, the SAFE model argues that the psychological experience of authenticity, derived 

from various kinds of “fit” between the individual and an environment, allows for 

engagement with and motivation in that environment. It thus provides an overarching 

theoretical explanation for the social psychological conditions under which UR college 

students might engage in, be motivated by, and presumably therefore succeed in, college 

environments, or not. Indeed, Schmader and Sedikides (2018) note that members of 
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underrepresented groups may be more likely to experience lower levels of fit in 

environments created by members of non-underrepresented groups. The three component 

structure of the SAFE framework suggests that college success occurs as the result of 

motivated and engaged performance that results from authenticity, which in turn results from 

the level of fit students feel between their own identity and the college environment (self-

concept fit), between their own goals and the goals set in the college environment (goal fit), 

and between themselves and other students in the college environment (social fit). In fact, the 

main theories proposed to account for the lack of UR college success (described above) can 

be interpreted as appealing to one of each of these three components of person-environment 

fit.  

A. Self-concept fit in academic settings 

 Self-concept fit refers to experiencing fit between one’s identity and the 

characteristics of the context. The construct of ambient belonging seems to reflect self-

concept fit. Academic ambient belonging depends on the perception that one’s own traits, 

characteristics, or identity (e.g. being a woman) do or do not match the traits, characteristics, 

and identities called forth by one’s academic surroundings (e.g. a computer science 

classroom adorned with either stereotypically masculine objects or neutral objects). Thus, the 

experience of ambient belonging (or lack thereof) is an example of high (versus low) self-

concept fit.    

Stereotype threat might also be seen as producing its well-known effects via the lack 

of self-concept fit. Individuals experiencing stereotype threat are aware (or are made aware) 

that the traits and characteristics they presumably have as members of a particular social 

group (that is, as a woman) are not considered to work in or fit with the current academic 
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context (that is, taking a math test) given the negative stereotypes tied to their performance in 

this context. Thus, stereotype threat can be argued to arise when individuals experience low 

self-concept fit. Stereotype threat is part of the experience of a lack of self-concept fit. 

 Finally, having a growth mindset might also be thought of as relevant to self-concept 

fit. Although having a growth mindset does not refer directly to experiencing a match 

between an individual’s integral traits, characteristics, or identity and the current 

environment, it implies the ability to develop the attributes that do match or are required in 

that environment. In an academic setting, having a growth mindset allows students to feel as 

if they are capable of developing the skills and attitudes that are required for success in 

college, thus facilitating high self-concept fit. 

B. Goal fit in academic settings.  

 Goal fit refers to how well your own goals and the goals of your context match each 

other. Thus, the idea of cultural mismatch fits perfectly as an example of low goal fit, as one 

way of measuring cultural mismatch focuses on whether your goals for being in college are 

different from those upheld or endorsed by the college environment in general, or by any 

particular major.  

 The importance of mastery versus performance goals for academic achievement are 

also directly relevant to the concept of goal fit. Holding mastery goals and experiencing the 

improved academic outcomes typically associated with them can be interpreted as 

experiencing (and reaping the benefits of) high goal fit. Mastery goals are typically promoted 

as ideal by colleges and universities (for example, colleges emphasize the importance of 

pursuing your passions and getting a well-rounded education; Stephens, Fryberg et al., 2012) 

and thus groups who hold them  will experience the sense that their goals align with those 
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encouraged in the context, leading to high goal fit. Holding performance goals (passing the 

required number of classes or concentrating on a major with strong career prospects), in 

contrast, may lead to low goal fit in such environments.   

C. Social fit in academic settings 

 Finally, social fit refers to seeing similar others around oneself in a given context 

and/or feeling accepted and valued by others in a given context. Belonging uncertainty is 

described as arising out of the perception that one is unique or different in an academic 

context and that similar others do not inhabit the context. Thus, the experience of belonging 

uncertainty appears almost identical to the experience of low social fit. Interestingly, none of 

the major theories of UR academic underperformance focuses primarily or directly on 

individuals feeling like their true personality would not be accepted by the people around 

them, which is the other aspect of social fit.   

V. Section 4: The Student Fit in College Environments (S’FICE) model 

 As this discussion reveals, the main current theories suggested to explain the 

academic underperformance of UR students can be interpreted using the SAFE model as 

focusing on conditions that produce low self-concept fit, goal fit, or social fit. I proposed a 

modified version of the SAFE model, the Student Fit In College Environments (S’FICE; see 

Figure 2) model, which subsumes the previously proposed multiple constructs underlying UR 

academic performance, as a theoretically more compelling explanation of UR academic 

underperformance in college and university settings.   

Figure 2 

The S’FICE model 
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A. Self-concept, goal, and social fit in the S’FICE model 

I argue that the experiences of individuals facing stereotype threat, ambient 

belonging, and so forth are actually the experience of self-concept fit, goal fit, and/or social 

fit, which are more proximal psychological predictors of how these experiences influence 

academic outcomes.  

Although Aday and Schmader (personal communication, November 20, 2018) 

developed their own instrument for measuring self-concept, goal, and social fit (see 

Appendix B), I argue that this instrument cannot be used because there is no indication that 

the authors used current disciplinary standards for scale development (Wilson, 2005) or scale 

validation (AERA et al., 2014) when developing the items for their instrument (discussed in 

further detail later). Thus, I developed a new instrument (the S’FICE instrument) that 

measures self-concept, goal, and social fit within the context of being a college student in a 

university setting in the U.S.  

B. Cognitive, motivational, and interpersonal fluency in the S’FICE model 

The effect that low self-concept, goal, and social fit have on academic performance 

may be explained through a negative impact on UR students’ sense of cognitive, 

motivational, or interpersonal fluency. In the SAFE model, these constructs are the mediators 
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between feelings of fit and the experience of authenticity, which in turn triggers approach or 

engagement. These constructs have potential theoretical interest in the S’FICE model 

because they may be more direct mediators of engagement within academic contexts. For 

example, cognitive fluency, or the ease with which self-relevant information is processed in a 

given context, allows resources to be applied to the task important in the context, rather than 

to be consumed or diverted in a way that promises to reduce performance (as is suggested by 

stereotype threat, for example). Similarly, motivational fluency refers to the ease with which 

goals in the context can be approached, a factor that is important for constructs such as 

mastery goals and cultural mismatch. Interpersonal fluency allows individuals to easily form 

relationships with other individuals in the context, which is important in preventing a sense 

of belonging uncertainty. Thus these factors are retained in the S’FICE model.   

In the studies detailed below, the three types of fluency were measured using the 

instrument developed by Aday and Schmader (personal communication, November 20, 2018; 

see Appendix B). This instrument consists of three subscales: cognitive fluency, motivational 

fluency, and social fluency. Each of these subscales consists of five 7-point Likert scale items 

(the anchors for the items differ). An example of an item used to measure cognitive fluency 

is “My concentration levels have been ___” (the Likert scale ranged from 1 Low to 7 High). 

An example of an item used to measure motivational fluency is “My ability to pursue my 

goals has felt ___” (the Likert scale ranged from 1 Difficult to 7 Effortless). An example of 

an item used to measure interpersonal fluency is “My ability to interact with others has felt 

___” (the Likert scale ranged from 1 Forced to 7 Natural).   

Although there is no evidence to show that this instrument was developed and 

validated according to current standards (AERA et al., 2014; Wilson, 2005), the unpublished 
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data collected on this instrument point toward it being relatively better than the instrument 

the researchers designed to measure fit. The correlations between the subscales do not exceed 

.7 (A. Aday, & T. Schmader, personal communication, November 20, 2018) and thus do not 

point towards an issue of multicollinearity, unlike the fit items (discussed in detail below). 

Thus, I propose that the fluency instrument suffices for the purposes of my studies, although 

future work in further developing this instrument will be beneficial.  

C. Authenticity 

On the other hand, authenticity, as the construct that results from experiencing all 

three types of fluency in the SAFE model, appears largely redundant. From its description, 

authenticity is very similar to the subcomponent self-concept fit, as it is described as the 

extent to which individuals can be completely comfortable in their environment. The single 

item used to measure authenticity is an adapted version of Aron and colleagues’ (1992) 

Inclusion of Self in Other (IOS) measure and asks respondents to focus on the extent to 

which their real self overlaps with their environment (see Appendix B). This item has 

significant overlap with the construct of self-concept fit, given that self-concept fit is about 

the extent to which individuals feel like they can be their real self in their environment. 

Further, initial data analyses conducted by Aday and Schmader (personal communication, 

November 20, 2018) have also revealed inconclusive results about the extent to which 

authenticity mediates the relationship between fit and approach towards the context. For 

these theoretical and measurement reasons, I do not consider the general concept of 

authenticity in the S’FICE model. 

D. Approach motivation versus engagement as a predictor of academic performance 
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In the SAFE model, high levels of all three types of fluency (cognitive, motivational, 

and interpersonal) are theorized to be necessary for greater authenticity, and therefore for 

greater approach motivation, to be experienced. Greater approach motivation toward an 

environment was in turn theorized to lead to greater performance in this environment. In 

unpublished data, Schmader and Aday (personal communication, November 20, 2018) 

collected responses on a widely used instrument designed to measure sensitivity to the 

Behavioral Inhibition System and the Behavioral Activation System (BIS/BAS; Carver & 

White, 1994) that has been used to measure tendencies to engage in approach and/or 

avoidance (Jorm et al., 1999).  

However, in previous literature, performance in college environments has been tied to 

a similar, but distinct concept: engagement. Walton and Cohen (2007), for instance, found 

that compared to students in a control condition, Black students targeted with a manipulation 

designed to reduce belonging uncertainty showed a greater desire to participate in activities 

that showed engagement to the college environment (e.g., attending office hours, going to 

review sessions, organizing study groups). Stephens and colleagues (2014) also found that 

first-generation students who were the subjects of an intervention aimed at reducing cultural 

mismatch showed more engagement-oriented academic behaviors (e.g., email professors for 

extra help). Cheryan and colleagues (2009) demonstrated that experiencing a lack of ambient 

belonging made women considering entering a computer science major less willing to 

approach and engage with this major. Finally, experiencing stereotype threat has been shown 

to lead to disidentification with the stereotyped domain (Schmader et al., 2015) and reduced 

desire to engage in this domain (Smith et al., 2015).  
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Thus, I argue that engagement is a more fitting construct for the S’FICE model. The 

first piece of evidence for this argument is that previous research on the academic 

performance of UR students focused on increasing UR students’ academic engagement in 

order to improve their academic performance. The second piece of evidence is that previous 

research has found a connection between engagement and academic performance, whereby 

greater engagement has been associated with better academic performance (Martínez et al., 

2019; Simpson & Burnett, 2017; Vizoso et al., 2018).  

E. Predictions regarding the S’FICE model 

 To summarize my predictions for the S’FICE model, I first argue that increased self-

concept fit, goal fit, and social fit lead to increased cognitive, motivational, and interpersonal 

fluency, respectively. Further, I argue that self-concept, goal, and social fit are all related to 

each other but that each of them uniquely predict engagement in academic-related activities 

via their respective type of fluency. I also posit that students who experience all three types 

of fit show greater engagement compared to students who experience one or two types of fit. 

This increased engagement in turn leads to improved academic performance and I predict 

that each type of fit will predict academic performance via its respective type of fluency and 

engagement.  

In conclusion, I argue that the S’FICE model has the potential to replace previously 

proposed constructs in explaining the processes underlying UR students’ academic 

underperformance.  

I make an additional exploratory prediction regarding UR students’ wellbeing. I 

predict that UR students’ engagement will also predict wellbeing and that each type of fit 

will predict wellbeing via its respective type of fluency and engagement. The exploratory 
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expectation that engagement will be associated with wellbeing stems from previous research 

showing a positive relationship between these two constructs (Upadyaya & Salmela-Aro, 

2013). 

Testing the S’FICE model was the focus of my dissertation research. As a first step in 

this process, I developed an instrument that can appropriately measure the levels of self-

concept, goal, and social fit that undergraduate UR students experience in their university 

and/or major setting and provide validity evidence for the instrument in Study 1 and Study 3. 

Using this instrument, I tested a series of hypotheses regarding the S’FICE model in Study 2 

and Study 4: 

Model Hypothesis 1: self-concept, goal, and social fit will be positively and 

moderately correlated (correlations ranging between .1 - .3; Cohen, 1988) to one another 

(Study 2 and Study 4) 

Model Hypothesis 2: self-concept fit, goal fit, and social fit will each be uniquely 

associated with engagement (Study 2 and Study 4) 

Model Hypothesis 2a: higher levels of all three types of fit will be associated 

with greater engagement compared to higher levels of one type of fit or lower 

levels of all three types of fit   

Model Hypothesis 2b: higher levels of self-concept fit will be associated with 

higher levels of engagement compared to lower levels of all three types of fit 

Model Hypothesis 2c: higher levels of goal fit will be associated with higher 

levels of engagement compared to lower levels of all three types of fit 

Model Hypothesis 2d: higher levels of social fit will be associated with higher 

levels of engagement compared to lower levels of all three types of fit  
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Model Hypothesis 3: fit will predict fluency (Study 2 and Study 4) 

Model Hypothesis 3a: higher levels of self-concept fit will be associated with 

higher levels of cognitive fluency 

Model Hypothesis 3b: higher levels of goal fit will be associated with higher 

levels of motivational fluency 

Model Hypothesis 3c: higher levels of social fit will be associated with higher 

levels of interpersonal fluency 

Model Hypothesis 4: fit will be associated with engagement via fluency (Study 2 and 

3) 

Model Hypothesis 4a: higher levels of self-concept fit will be associated with 

greater engagement via higher levels of cognitive fluency 

Model Hypothesis 4b: higher levels of goal fit will be associated with greater 

engagement via higher levels of motivational fluency 

Model Hypothesis 4c: higher levels of social fit will be associated with greater 

engagement via higher levels of interpersonal fluency 

Model Hypothesis 5: engagement will positively and strongly correlate (correlations 

exceeding .3; Cohen, 1988) with academic performance (Study 4) 

Model Hypothesis 6: fit will be associated with academic performance via fluency 

and engagement (Study 4) 

Model Hypothesis 6a: higher levels of self-concept fit will be associated with 

greater academic performance via higher levels of cognitive fluency and 

greater engagement 
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Model Hypothesis 6b: higher levels of goal fit will be associated with greater 

academic performance via higher levels of motivational fluency and greater 

engagement 

Model Hypothesis 6c: higher levels of social fit will be associated with greater 

academic performance via higher levels of interpersonal fluency and greater 

engagement 

Model Hypothesis 7 (Exploratory): engagement will positively and strongly correlate 

(correlations exceeding .3; Cohen, 1988) with wellbeing (Study 4) 

Model Hypothesis 8 (Exploratory): fit will be associated with wellbeing via fluency 

and engagement (Study 4) 

Model Hypothesis 8a (Exploratory): higher levels of self-concept fit will be 

associated with greater wellbeing via higher levels of cognitive fluency and 

greater engagement 

Model Hypothesis 8b (Exploratory): higher levels of goal fit will be associated 

with greater wellbeing via higher levels of motivational fluency and greater 

engagement 

Model Hypothesis 8c (Exploratory): higher levels of social fit will be 

associated with greater wellbeing via higher levels of interpersonal fluency 

and greater engagement 

I tested these Model Hypotheses regarding the S’FICE model in an experimental 

study (Study 2) and a correlational longitudinal study (Study 4).  

The development and testing of this new model of UR performance in academic 

domains was intended to contribute theoretically to our understanding of UR students’ 
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academic performance in college and also exploratively expand our understanding of factors 

influencing UR students’ wellbeing. It was also intended to contribute practically to our 

ability to validly assess conditions contributing to UR students’ academic underperformance 

and interventions designed to improve such performance.   

VI. Section 5: Development of the S’FICE Instrument 

 An adequate test of the S’FICE model required the development of a theoretically-

derived well-validated instrument for assessing self-concept, goal, and social fit in the 

college environment for use with UR populations. Such an instrument could then be used a) 

to assess the effectiveness of manipulations or interventions designed to manipulate the three 

aspects of fit independently or together and b) identify UR students experiencing a lack of 

one or more of the three kinds of fit in college or in their major. This instrument would also 

be able to be used a) to test whether the three types of fit of the SAFE model encompass the 

currently proposed constructs that previous theorists have shown to affect UR students’ 

academic performance, and b) whether experiencing a lack of multiple types of fit has 

interactive effects that are different from experiencing a lack of a single type of fit.  

In unpublished work, Aday and Schmader (personal communication, November 20, 

2018) used a 14-item instrument (Appendix B) to measure environment fit. There is no 

evidence that disciplinary standards for instrument development (Wilson, 2005) or for 

instrument validation (AERA et al., 2014) were followed in the creation of these items. 

Regarding scale development, for example, although Schmader and Sedikides (2018) 

specified that self-concept, goal, and social fit were separate subcomponents somewhat 

related under the umbrella term of fit to the environment, the specific levels of fit (high or 

low, or more nuanced degrees) people could experience were not specified. Their items used 
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a 7-point scale ranging from Strongly Disagree to Strongly Agree, but it is unclear whether 

Schmader and Sedikides anticipate respondents showing 7 different levels of self-concept, 

goal, and social fit each (note that in their theoretical discussion Schmader and Sedikides 

(2018) merely describe high or low levels of each type of fit). Aday and Schmader (personal 

communication, November 20, 2018) thus leave it unclear as to how the responses on their 

14-item instrument with a 7-point rating scale can be used to categorize students into the 

different, also unspecified, levels of self-concept, goal, and social fit. Nor did Aday and 

Schmader’s instrument (personal communication, November 20, 2018) follow disciplinary 

practice in consulting with those who have more real-life experience in dealing with the 

construct of interest to ensure that appropriate types of items were included. In unpublished 

data, Aday and Schmader (personal communication, November 20, 2018) reported 

concerningly high correlations between these three types of fit. According to current 

guidelines (Darlington & Hayes, 2017) correlations that exceed .7 are indicative of 

multicollinearity among variables, suggesting that the items measuring self-concept, goal, 

and social fit may be tapping into constructs that have a lot of overlap. This may either mean 

that the constructs of self-concept, goal, and social fit are conceptually more similar than the 

authors (Schmader & Sedikides, 2018) anticipated them to be, or that the items designed to 

measure each type of fit were not designed well enough to measure the variability of the 

construct they were intended to measure. Given that Aday and Schmader (personal 

communication, November 20, 2018) do not show an indication of having followed the 

current standards for item development and validation, it is impossible to know the reason 

behind the high correlations between self-concept, goal, and social fit scores.    
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As regards validity, no research validating this instrument has been published. 

Although Aday and Schmader (personal communication, November 20, 2018) report 

Cronbach’s 𝛼 scores for self-concept, goal, and social fit items, they used factor analysis 

rather than a measurement model to see how these items relate to the individuals responding 

to them or how these items contribute to an understanding of the construct of SAFE. 

Cronbach’s 𝛼 has been critiqued as a tool for measuring reliability because of how it is 

calculated (Sijtsma, 2009), which includes being overly dependent on the number of items in 

the instrument (Nunnally, 1978). Cronbach’s 𝛼 has also been incorrectly used as a 

measurement of internal consistency (Sijtsma, 2009), an aspect of validity that refers to the 

extent to which the results of an instrument can be psychologically interpreted (Cronbach, 

1951). Sijtsma (2009) argues that Cronbach’s 𝛼 cannot be used to make estimations of the 

unidimensionality of an instrument (because it is not sensitive to the factor structure of an 

instrument) and thus cannot be used to estimate the internal consistency of an instrument, and 

functions as a somewhat inaccurate judge of instrument reliability. Therefore, Aday and 

Schmader’s (personal communication, November 20, 2018) measure has not been subjected 

to the appropriate tests to ensure that their items measure the presence of self-concept, goal, 

and social fit in individuals. It is unclear whether the items in their instrument are worded in 

a manner that taps into how individuals of varying levels of fit experience each type of fit, 

how many levels of each type of fit individuals are likely to experience, and how the items 

and the responses they elicit contribute to the theoretical understanding of the SAFE model.  

Given the importance of the fit constructs to the S’FICE model of UR academic 

underperformance, I therefore developed the S’FICE instrument to capture the constructs of 
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self-concept, goal fit, and social fit in college and university academic settings following 

disciplinary standards for test development and validation.  

A. The four building blocks of construct modeling 

According to Wilson (2005), researchers intent on creating an instrument that 

measures a construct that they have created must follow a cyclic process consisting of: 

construct mapping, item design, the development of an outcome space, and the use of a 

measurement model to test the relationship between the items and the construct map.  

Construct mapping involves specifying the construct of interest, its subcomponents, 

and the different levels of “ability” for each component. Ability refers to the “amount” of the 

construct that the person can possess. Construct mapping also requires consulting with 

people outside the immediate network available to researchers, people who have more real-

life experience in dealing with the construct of interest and can give input on the levels of 

“ability” for each subcomponent as well as guide researchers to the types of items that they 

should develop.  

Item design, the next step, involves creating items that can measure how the construct 

manifests itself in the real world. Researchers use the construct map and their understanding 

of the levels of ability people can have to create items that tap into these different levels of 

ability of the construct. During this phase, researchers also carefully choose a response scale 

based on their understanding of the different levels of ability of the construct. Wilson (2005) 

warns that if item design is done without the use of a construct map and without giving 

thought to how the items can encompass the construct of interest, item development and/or 

item selection will be arbitrary, with the consequence that such items will not be helpful in 
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understanding how individuals experience the construct or how the construct manifests itself 

among the population of interest. 

Creating an outcome space refers to constructing a structured approach to how each 

item is scored and how these scores can be categorized into the different subcomponents and 

their respective levels of “ability.” Thus, at this phase researchers need to generate examples 

of how students with different levels of ability would answer a given item.  

Finally, running a measurement model requires using a statistical model to evaluate 

how each of the items contributes to the measurement of the construct of interest. The chosen 

model assesses whether the scoring system specified in the outcome space mapping phase 

ties to the construct mapping phase. The statistical test assesses the extent to which 

participants’ scores on the items purportedly measuring low, medium, and high levels of each 

subcomponent of the construct hang together, to ensure that participants respond similarly to 

all items that measure each level of a specific subcomponent of the construct.  

B. Standards for Test Validation  

According to the guidelines for validating standardized instruments that measure the 

presence of a psychological construct in individuals (AERA et al., 2014), different types of 

validity are no longer recognized. Instead, different types of evidence are collected in support 

of various aspects of a single construct of validity. Not all types of evidence are required to 

establish validity. Instead, researchers must establish a set of propositions that would support 

the validity of their test, and use various types of evidence (theoretical, logical, and/or 

empirical data) to support these propositions. AERA, APA, and NCME (2014) highlight the 

standards that must be followed in order to provide support for the validity of a test within 

the context, purpose, and population it is intended for. Standard 1.1 requires the purpose of 
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the instrument to be stated. Standard 1.2 requires propositions to be stated that upon being 

supported with evidence will in turn support the claim of validity.  

I therefore developed the S’FICE instrument to capture the constructs of self-concept, 

goal fit, and social fit in college and university academic settings following disciplinary 

standards for test development (see below) and validation. Following Standard 1.1, I stated 

the following intentions regarding validating the S’FICE instrument:  

● I intended to validate the S’FICE instrument to use it as a measure of the level of self-

concept fit, goal fit, and social fit that UR college students in the U.S. experience with 

regard to the university setting and/or the major that they are in.  

● I intended for the S’FICE instrument to be used to make decisions about the levels of 

self-concept, goal, and social fit individual students are experiencing to direct them to 

workshops and/or interventions designed to increase the specific type of fit to college 

that they are lacking.  

Following Standard 1.2, I stated the following propositions regarding validity: 

● Proposition 1: The psychological experiences captured by the constructs of self-

concept fit, goal fit, and social fit in the S’FICE model are assessed by the items 

included in the S’FICE instrument. (see section five) 

● Proposition 2: The internal structure of the S’FICE instrument as revealed by data 

collected using it will match the structure of the S’FICE model (that is, participants’ 

responses will reveal three distinct subcomponents of: self-concept fit, goal fit, and 

social fit). (see Study 1) 

● Proposition 3:  Responses to the S’FICE instrument will be moderately correlated 

with, but distinct from, responses to other instruments used to assess the constructs of 
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stereotype threat, belonging uncertainty, ambient belonging, and cultural mismatch 

(see Study 4).  

C. Development of the construct map and interview instrument 

Wilson’s (2005) item response modeling approach was employed in the development 

of the S’FICE instrument. Construct maps were created that described what the expected 

levels of fit in self-concept, goal, and social fit were. Given Schmader and Sedikides’ (2018) 

conceptual descriptions, three levels of fit were specified (high, medium, and low) and 

explanations of how students experiencing each level of each type of fit were generated.  

Using the construct map as a guide, interview questions were generated that would 

allow for UR participants to explain how they thought about the constructs of self-concept 

fit, goal fit, and social fit. These interview items consisted of a set of open-ended questions, 

Likert scale items, and items adapted from the IOS (Inclusion of Self in Other; Aron et al., 

1992) instrument (see Appendix C). A set of 37 questions intended to provoke differing 

responses from students across the entire spectrum of each type of fit were created, so that 

the thought processes of students with low, medium, and high levels of self-concept, goal, 

and belonging fit could be identified.  

1. Cognitive interviews for the interview questions  

To ensure that the generated interview questions were interpreted in the manner that 

they were intended to be interpreted in, a set of cognitive interviews were run on a small 

group of undergraduate and graduate students (N = 5, Mage= 24.6, 3 females, 2 females in 

STEM, 2 Latina/o/x students, and 1 first-generation student). Following standard cognitive 

interview procedures, I took notes as each participant described how they interpreted the 37 
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questions, how they decided to answer them, and their thought processes as they answered 

them.   

The cognitive interviews identified questions that were confusing, misleading, or too 

broad and questions that led to answers that did not differentiate among various components 

of the construct map. They also suggested new questions necessary to accurately measure the 

different types of fit as well as new wording for some items to focus respondents’ attention 

on either college as a whole or their particular major. Many questions were also restructured 

so that they mentioned the students’ major at the end (e.g., And if you don’t mind, I’d like to 

ask a few demographics questions about you as a [insert student’s major] major as well). 

Follow-up questions that were specific to the type of answers the students provided were also 

designed (e.g., students who said some/most of their closest friends were in UCSB with them 

answered follow-up questions that were different from those who said that their closest 

friends were not at UCSB). These adjustments led to the development of the final interview 

instrument measure with 40 items.  

D. Administration of interview instrument  

The interview instrument was administered to a sample of UR STEM students (N = 

13; 10 females; 7 Latina/o/x students, 6 first-generation students). All students were 

interviewed separately by a Research Assistant matched to interviewees by gender and 

race/ethnicity. All participants received a $10 Amazon gift card for their participation. The 

interviews were recorded and later transcribed.  

The transcripts of the interviews were used to understand how students were 

interpreting and experiencing self-concept, goal, and social fit in their college and major. The 

concepts that they discussed within each of the fit constructs were used to create the next 
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instrument: the S’FICE instrument that comprised 65 Likert scale items. The intention of 

creating the S’FICE instrument was to design a standardized instrument that could be 

administered to large groups of students simultaneously or online. These 65 items comprised 

the first draft of the S’FICE instrument. 

E. Cognitive interviews for the S’FICE instrument and final generation of S’FICE 

items 

Following Wilson’s (2005) iterative process, cognitive interviews were conducted on 

the first draft of the S’FICE instrument to confirm that the responses produced by 

participants in the interviews reflecting their experiences of self-concept, goal, and social fit 

were covered by the items in the S’FICE instrument (see Proposition 1). My sample 

consisted of undergraduate UR students (N = 6; 3 Latina/o/x and 1 Black; 4 females in 

STEM; 1 first-generation). Once again, I requested participants to discuss their thought 

processes as they answered each question.  

The cognitive interviews confirmed that the items in the S’FICE instrument 

sufficiently covered the constructs of self-concept, goal, and social fit. The results also 

guided the rewording of items that were flagged as confusing and the changing of all items 

on to the same Likert scale. The cognitive interviews also highlighted a set of items that were 

semantically redundant with other items in my instrument. I eliminated these redundant 

items. Although the first round of Likert items had “Agree”, “Neutral”, and “Disagree” to 

differentiate among the three levels of fit, interviewees indicated a need to have more options 

than this. None of them selected “Neutral” as a scale option and tended to either agree or 

disagree with each item. However, they agreed or disagreed with an item either to a lesser 

extent or to a stronger extent, so to allow for this responding style, I removed “Neutral” as a 
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scale option, and instead gave my instrument a 4-point scale that ran from “Strongly Agree” 

to “Agree” to “Disagree” to “Strongly Disagree.” Although this contradicted the earlier 

construct map, it was strongly supported by the cognitive interviews I conducted with the 

actual items that I selected to include in the S’FICE instrument. This change led to a revision 

in the construct map whereby the levels of fit were changed from Low, Medium, and High, 

to Extremely Low, Somewhat Low, Somewhat High, and Extremely High. Changes 

recommended from the cognitive interviews were again made to individual items.  

Following Wilson’s (2005) item response modeling approach resulted in Version 1 of 

the S’FICE instrument that had a set of 34 Likert scale items (see Appendix A).  

VII. Section 6: Study 1 - Initial validation of the S’FICE instrument 

The S’FICE instrument was administered online to a sample of UR college students 

in the U.S. to examine how they responded to these 34 Likert scale items. The goal of Study 

1 was to provide initial validity evidence consistent with Proposition 2 that responses to the 

S’FICE instrument had an internal structure that conformed to the structure proposed by the 

S’FICE model. That is, data collected using the S’FICE instrument from UR college students 

in the U.S. would show evidence of three distinct subcomponents of self-concept fit, goal fit, 

and social fit, each with four levels of degree of fit. The veracity of Proposition 2 was 

evaluated by using the multidimensional Rasch rating-scale approach (justification for using 

this model is given below; Andrich, 1978) to model the data, as recommended by Wilson 

(2005).   

A. Justification for using the Rasch rating-scale model 

Self-concept, goal, and social fit are commonly modeled as continuous variables 

(Schmader & Sedikides, 2018), but participants responded to questions of these types of fit 
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on Likert scales, which are inherently categorical, as they consist of finite, ordered options 

that participants choose from. In other words, the four scale points for each item in the 

S’FICE instrument represents a stage of fit that UR students of only a particular level of fit 

are more likely to choose. For instance, let us assume a UR student possesses extremely high 

self-concept fit. This student would find it relatively easy to choose “Strongly Agree” to an 

item that indicates high self-concept fit, whereas a student with somewhat less self-concept 

fit might be less likely to choose “Strongly Agree” for this item. Thus, although self-concept 

fit is a continuous latent variable (as are the other types of fit), UR students’ probability of 

choosing between the four different scale options renders the outcome space of each item of 

the S’FICE instrument categorical. Given this nature of the latent and observed variables of 

fit, I selected to use a measurement model based on Item Response Theory rather than factor 

analysis to analyze the data (Mari & Wilson 2014).  

To justify the specific type of measurement model I chose from the series of models 

available under Item Response Theory, I need to elaborate on my theoretical expectations of 

the S’FICE instrument.  

Item Response Theory maps out the relationship between item difficulty and (in this 

case) a person’s fit to college to estimate the likelihood that a person would respond in an 

expected way to an item (Wilson, 2003). According to the model of a dichotomous item (i.e., 

an item with only two response options, such as “yes” and “no”), if a person’s fit to college 

and the difficulty of an item are equally matched, there’s a 50% chance that the person will 

agree with this item. The higher a person’s fit to college is in comparison to the item 

difficulty, the more likely the person is to endorse this item and the lower a person’s fit to 

college is in comparison to the item, the lower the likelihood of them endorsing this item. 
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This concept extends to items with multiple answer choices as well, such as the items 

of the S’FICE instrument. In the case of the S’FICE instrument, each item has four answer 

choices: Strongly Disagree, Disagree, Agree, and Strongly Agree. Now one must think of the 

probability of selecting a particular answer choice in terms of the thresholds between the 

items. In this case, there are thresholds between Strongly Disagree and Disagree, Disagree 

and Agree, and Agree and Strongly Agree. So, if Person A has fit to college that matches the 

difficulty of a particular threshold (e.g., between Agree and Strongly Agree), there is a 50% 

chance Person A will choose Strongly Agree and a 50% chance they will choose one of the 

options below this threshold (i.e., Strongly Disagree, Disagree, or Agree). If another person 

(Person B) has a higher level of fit to college than Person A, there is a greater likelihood that 

Person B will choose Strongly Agree compared to the other options. As another example, if 

Person A’s fit to college matches the difficulty of the threshold between Strongly Disagree 

and Disagree, there is a 50% chance that they will choose Strongly Disagree and a 50% 

chance they will choose Disagree, Agree, or Strongly Agree. Now if Person B’s fit to college 

was lower than Person A’s fit, then Person B is even more likely to choose Strongly Disagree 

compared to Disagree, Agree, or Strongly Agree.  

This quality applies to all measurement models under Item Response Theory. The 

theoretical expectation that sets the S’FICE instrument apart is invariance. I theorize that the 

difference between a difficult item and a somewhat less difficult item remains the same 

regardless of the ability of the person. Let’s examine a specific item to elaborate on this 

concept: “I am basically the same person in college as I am in the place I am most 

comfortable in”. This is an item designed to measure self-concept fit. Theoretically speaking, 

I designed this item to measure very high self-concept fit, because the highest form of self-
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concept fit to college is described as feeling like one can be one’s true self in college. Based 

on previous discussion, this means that a student with very high self-concept fit ability, 

would select “Strongly Agree” to this item at a probability of .5 and students with lower self-

concept fit ability would select “Strongly Agree” at a lower probability. Now, let’s consider 

another item: “Being a student in my major taps into who I truly am”. This item also 

measures self-concept fit, but I theorize that it addresses a lower level of self-concept fit. I 

argue that a student can feel like their major taps into who they are as a person with a 

relatively lower levels of self-concept fit, because being a student automatically occupies a 

large part of their identity and life. Even students who do not feel like they are the exact same 

person in college as they are elsewhere need to account for classes that they attend and 

homework that is due in their daily lives. Thus, in terms of their daily behaviors and thinking 

patterns, all students, to varying extents, are more likely to acknowledge that being a student 

is part of their identity at this particular time of their lives. On the other hand, a smaller 

portion of students are likely to feel that they are the exact same person in college as they are 

elsewhere. In this case, a student with somewhat high self-concept fit will Strongly Agree to 

this item at a probability of .5 whereas a student with greater self-concept fit will Strongly 

Agree to it at a greater probability. So, for a student with somewhat high self-concept fit, the 

first item would be harder to agree with than the second item. I argue that this is the same for 

a student with low self-concept fit. Although their likelihood of Strongly Agreeing to either 

of these items is low, their probability of Strongly Agreeing with the first item (indicating 

higher self-concept fit) would be lower than their probability of Strongly Agreeing with the 

second item (see Appendix D for a further discussion of how Item Characteristic Curves 
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illustrate this). This hypothesized invariance is what requires the data produced by the 

S’FICE instrument to be analyzed using a Rasch model.  

Next, I assumed, based on the cognitive interviews, that each item possesses the same 

rating scale. As justification for this assumption, first, each item has the same scale points 

(Strongly Disagree, Disagree, Agree, and Strongly Agree). Furthermore, participants who 

were interviewed about this instrument confirmed that they perceived the scale points 

similarly across items. In other words, I assumed that the distance between, for instance, 

Strongly Disagree and Disagree would be interpreted as similar across all items. Therefore, I 

chose to use the Rating Scale Model (Andrich, 1978).  

Finally, given that the S’FICE theory described a multidimensional model of fit (self-

concept, goal, and social fit) and that I received confirmation of that multi-dimensional 

structure during the cognitive interviews, I ran a multidimensional model.  

Thus, I analyzed my data using the multidimensional Rasch rating-scale model. 

B. Method 

1. Participants 

The suggested sample size for a rating-scale model is 10-20 participants per 

parameter. Given four scale options for each item (Strongly Disagree - Strongly Agree, 

yielding three step thresholds) and 34 items, the model has 37 parameters. Thus, testing the 

S’FICE instrument required a sample of 370-740 participants to validate using rating-scale 

modeling. 

A sample of UR students (N = 673) and a sample of non-UR students (N = 169) were 

collected for this study (Mage = 21.45, SDage = 8.54). Participants were recruited from 
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Amazon Mechanical Turk (MTurk) and Prolific Academic and were compensated with $3 if 

they were from MTurk and $2.7 if they were from Prolific.  

Given that most research on UR students’ academic performance has centered on 

Black and/or Latina/o/x students, females in STEM, and first-generation students, the sample 

for this study was drawn equivalently from these four UR groups. On MTurk and Prolific, 

each group was recruited separately, such that the study was made available only to college 

students who identified as Black (N = 168), Latina/o/x (N = 172), female in a STEM major 

(N = 174), or first-generation (N = 159). A sample of non-UR students (N = 169) was 

recruited as well. This sample consisted of students with no UR identities, and thus were 

White or Asian continuing-generation students who were not female students in STEM 

majors (e.g., female Asian continuing-generation student in Sociology, male White 

continuing-generation student in Physics, etc.).  

2. Procedure  

Participants were informed that the purpose of the study was to test an instrument 

created to assess students’ college experiences. After indicating informed consent, 

participants first answered the S’FICE instrument (Appendix A) with the items randomized, 

and then answered a set of demographics questions assessing UR group memberships (e.g., 

race/ethnicity, gender and whether their major is STEM or not, parents’ education; Appendix 

E). They responded to all the questions online. The procedure and measures for this study 

were approved by the UCSB ethics committee (under the IRB protocol 196-200016).  

3. Data analysis  

I ran a multidimensional Rasch rating-scale model (RSM; Andrich, 1978) to assess 

the internal structure of the S’FICE instrument.   
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a. The multidimensional Rasch rating-scale model. The multidimensional Rasch 

model takes into account two separate statistics: the difficulty of an item (the number of 

individuals who answered this item “correctly”) and the “ability” of the individual (the 

number of items this individual answered “correctly”) and computes the probability that a 

particular individual would answer a particular item correctly (Bond & Fox, 2015). Within 

the context of the S’FICE instrument, answering an item “correctly” would translate to 

answering an item in a way that indicates high self-concept fit, high goal fit, or high social fit 

(e.g., indicating “Strongly Agree” on the goal item, “The goals emphasized in my major 

match my own goals for being in college”). The “ability” of an individual translates to having 

high self-concept, goal, or social fit in this context. With Likert scale data, the model must 

also account for the different “thresholds” for every step (the threshold between indicating 

Strongly Disagree and Disagree, i.e., the level of fit a person must have for them to be 

equally likely to choose Disagree (or higher) versus Strongly Disagree on a given item). In a 

multidimensional Rasch rating-scale model, instead of plotting only item difficulty and 

person ability, the thresholds of each step for each item are also plotted since not all items 

may be of equal difficulty. For instance, the S’FICE instrument contains the following two 

items, “I feel out of my depth in my major” and “I have seriously considered switching my 

major” for measuring self-concept fit. These are both reverse-scored items since higher 

values indicate less self-concept fit. However, choosing Strongly Agree on the second of 

these two items indicates a much lower self-concept fit than choosing Strongly Agree on the 

first item. It is, after all, possible to feel out of one’s depth in one’s major without seriously 

considering switching out of the major. Thus, plotting the thresholds for each item accounts 

for how high a person’s ability needs to be to endorse Disagree versus Strongly Disagree, 
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Agree versus Disagree, and Strongly Agree versus Agree, given the overall difficulty of the 

item.  

The purpose of running a multidimensional Rasch rating-scale model was to provide 

evidence for Proposition 2 by confirming that individuals’ responses fell into three distinct 

categories of self-concept, goal, and social fit. To provide evidence for Proposition 2, a set of 

more specific Instrument Hypotheses were tested in Study 1. These hypotheses were:  

(1) The categories of ability would be distinct: I expected the four ability 

categories into which participants’ responses were theorized to fit, to be 

reflected in how participants responded to the S’FICE instrument.  

(2) The data would best fit a three-dimensional model: I expected the data to best 

fit a model that distinguished among the dimensions of self-concept fit, goal 

fit, and social fit. 

(3) The items would show good fit to the model: I expected that the items would 

show good fit statistics, thereby indicating that they fit the overall model well 

and are well constructed items that do not require change or removal from the 

instrument. 

Providing evidence for these three Instrument Hypotheses  would provide evidence 

that the S’FICE instrument taps into three distinct categories of ability (fit in college) as 

proposed by the S’FICE model. This data analysis would thus provide internal structure-

based evidence in partial support for the validity of using the S’FICE instrument to measure 

the constructs of the S’FICE model across all UR groups in U.S. colleges.   

C. Results  

1. Descriptive statistics  
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Participants' fit scores are displayed in Tables 1-4. Table 1 displays the overall S’FICE scores 

(after reverse-scoring negatively worded items) for participants, split by the UR group they 

belong to. As mentioned in the Methods section, 1 indicates extremely low fit and 4 indicates 

extremely high fit. As Table 1 indicates, overall S’FICE scores appear roughly similar across 

all measured demographic groups.  

Table 1   

S’FICE scores split by demographic group  

Demographic group Means and standard deviations of overall S’FICE scores 

 M SD 

Black 
2.7 0.36 

Latina/o/x 
2.65 0.33 

Females in STEM 
2.69 0.33 

First-generation 
2.69 0.33 

Non-UR 
2.76 0.31 

  

As Table 1 indicates, the total S’FICE scores appeared very similar across UR groups 

and between UR and the non-UR groups. This indicates that the S’FICE instrument appears 

to measure self-concept, goal, and social fit similarly across all groups. 

Table 2 displays the self-concept fit scores for participants with, again, 1 indicating 

extremely low self-concept fit and 4 indicating extremely high self-concept fit. Similar to 

Table 1, Table 2 also indicates that self-concept fit scores appear consistent across all 

demographic groups. 

Table 2   
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Self-concept fit scores split by demographic group  

Demographic group Means and standard deviations of self-concept fit scores 

 M SD 

Black 
2.69 0.42 

Latina/o/x 
2.63 0.38 

Females in STEM 
2.65 0.36 

First-generation 
2.66 0.38 

Non-UR 
2.73 0.35 

 

Table 3 displays the goal fit scores for participants with 1 indicating extremely low 

goal fit and 4 indicating extremely high goal fit. Similar to previous responses, goal fit scores 

appeared similar across all demographic groups.  

Table 3   

Goal fit scores split by demographic group  

Demographic group Means and standard deviations of goal fit scores 

 M SD 

Black 
2.94 0.45 

Latina/o/x 
2.95 0.41 

Females in STEM 
2.89 0.45 

First-generation 
2.96 0.43 

Non-UR 
2.99 0.4 
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Finally, Table 4 displays the social fit scores for participants with 1 indicating 

extremely low social fit and 4 indicating extremely high social fit. Similar to previous 

responses, social fit scores appeared similar across all demographic groups. 

Table 4   

Social fit scores split by demographic group  

Demographic group Means and standard deviations of social fit scores 

 M SD 

Black 
2.52 0.42 

Latina/o/x 
2.45 0.41 

Females in STEM 
2.57 0.38 

First-generation 
2.51 0.39 

Non-UR 
2.6 0.38 

 

Given that Cronbach’s α scores are typically reported for psychological instruments 

(for example, Tabatabaee-Yazdi et al., 2018), Cronbach’s α scores for the S’FICE instrument 

are included in Table 5. 

Table 5 

Cronbach’s α scores for the S’FICE instrument 

Type of fit within the S’FICE 

instrument 
Cronbach’s α 

Self-concept fit 0.61 

Goal fit 
0.72 

Social fit 
0.63 
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 Based on George and Mallery’s (2003) guidelines, the internal consistency of the 

self-concept and social fit sub-instruments is questionable (because they do not exceed .7), 

and the internal consistency of the goal fit sub-instrument is acceptable (Gliem & Gliem, 

2003). However, I must again note that as per previous research (Sijtsma, 2009), Cronbach’s 

α has been identified as incapable of measuring internal consistency and is therefore 

considered a somewhat inaccurate measure of reliability. Given this ambiguity about 

interpreting the results of Cronbach’s α, the results of the multidimensional Rasch rating 

scale model are reported next.   

2. Tests of the hypotheses  

A multidimensional Rasch rating scale model was conducted to analyze the data 

using the statistical software, RStudio (R Core Team, 2018) and the statistical package, TAM 

(Robitzsch et al., 2019). 

a. Instrument Hypothesis 1: Testing the distinctiveness of categories. First, I 

investigated whether the decision to define four response categories was supported by the 

data. The four response categories were: 

1. Strongly Disagree – I theorized participants with extremely low levels of fit 

would choose this category 

2. Disagree – I theorized that participants with somewhat low levels of fit would 

choose this category 

3. Agree – I theorized that participants with somewhat high levels of fit would 

choose this category 
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4. Strongly agree – I theorized that participants with extremely high levels of fit 

would choose this category  

If the four categories were distinct, the participants who selected these categories 

would differ based on their “ability” (in other words, their self-concept, goal, or social fit). 

This ability is measured in terms of each participant’s theta estimate. Each participant has 

three thetas, one for self-concept fit, one for goal fit, and one for social fit. Taking the 

average of the self-concept fit theta estimates of all the participants who indicated Strongly 

Disagree on item 1 of the S’FICE instrument (which measures self-concept fit), provides the 

average self-concept fit theta of that item for those who chose “Strongly Disagree.” In this 

manner, I obtained theta estimates for every category (from Strongly Disagree to Strongly 

Agree) of item 1. If these theta averages are in ascending order, it indicates that participants 

with lower self-concept fit “ability” selected categories to item 1 that indicated lower levels 

of self-concept fit. This would confirm that the four categories provided for item 1 were 

sufficiently distinct, so as to distinguish between participants of extremely low self-concept 

fit, somewhat low self-concept fit, somewhat high self-concept fit, and extremely high self-

concept fit.  

I computed the average self-concept fit thetas for each of the self-concept fit items, 

the average goal fit thetas for each of the goal fit items, and the average social fit thetas for 

each of the social fit items. Whereas 27 items showed the expected ascending order of 

average thetas, seven items did not show this pattern (see Table 6).  

Table 6 

Theta averages (of respective fit type) for each response category for each item 
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Item name 
 Strongly 

Disagree  
 Disagree   Agree  

 Strongly 

Agree  

 self-concept 1**  -0.38 -0.18 0.1 0.07 

 self-concept 2r* -0.11 -0.36 -0.01 0.57 

 self-concept 3r  -0.26 -0.06 0.13 0.35 

 self-concept 4  -0.52 -0.3 -0.04 0.23 

 self-concept 5  -0.57 -0.43 -0.02 0.48 

 self-concept 6  -0.89 -0.56 -0.09 0.44 

 self-concept 7  -0.64 -0.23 0.07 0.57 

 self-concept 8r  -0.52 -0.39 -0.02 0.52 

 self-concept 9r  -0.5 -0.17 0.11 0.52 

 self-concept 10  -0.31 -0.09 0.11 0.39 

 self-concept 11r  -0.53 -0.32 0.06 0.63 

 self-concept 12r  -0.42 -0.14 0.19 0.59 

 self-concept 13r* 0.33 -0.25 -0.34 0.28 

 goal1***  -1.39 -0.15 0.72 -0.38 

 goal2  -1.76 -0.69 -0.23 0.59 

 goal3  -0.82 -0.37 0.03 0.8 

 goal4  -1.29 -0.78 -0.21 0.59 

 goal5  -1.38 -0.7 -0.09 0.7 

 goal6  -0.98 -0.61 -0.03 0.89 

 goal7r *** -0.37 -0.53 -0.14 0.62 

 goal8  -0.87 -0.46 -0.11 0.57 

 goal9r  -0.7 -0.34 0 0.73 
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 social1 * -0.6 0 0.33 0.12 

 social2r ** 0.06 -0.39 0.07 0.75 

 social3r  -0.82 -0.27 0.09 0.46 

 social4r  -0.45 -0.01 0.12 0.4 

 social5r  -0.5 -0.08 0.26 0.7 

 social6  -1.19 -0.42 0.05 0.46 

 social7  -0.52 -0.06 0.09 0.38 

 social8  -0.38 0.02 0.15 0.49 

 social9r  -0.68 -0.28 0.08 0.42 

 social10  -0.84 -0.38 0.15 0.53 

 social11r  -0.65 -0.2 0.08 0.47 

 social12r  -0.2 -0.02 0.14 0.38 

Note. The asterisks indicate the five items that did not show an ascending pattern in theta 

averages. A single asterisk refers to items that showed underfit to the model as well 

(discussed later). Two asterisks refer to items that showed misfit to the model but did not 

significantly underfit or overfit the model (discussed later). Finally, three asterisks refer to 

items that did not show an ascending pattern in theta averages but did fit the model. 

Overall, these findings indicate that the four categories (Strongly Disagree, Disagree, 

Agree, and Strongly Agree) were sufficiently distinct for most of the S’FICE items and that 

to a large extent participants selected the categories that matched their “ability” in each type 

of fit. 

b. Instrument Hypothesis 2: Testing whether the data best fit a three-

dimensional model. The next step was to see if the dimensional structure specified by the 

S’FICE model was the best fit for the data. To determine this, I compared the three-
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dimensional model (dimensions: self-concept fit, goal fit, and social fit) to a unidimensional 

model that assumed that all the items measured one overarching theme of “fit to college”. 

According to previous research (Briggs & Wilson, 2003) determining how and whether the 

two models significantly differ from each other requires examining their Akaike’s 

Information Criterion (AIC; Akaike, 1981), G2 values, and number of parameters (see Table 

7).  

Table 7 

AIC, G2 values, and the number of parameters for the three-dimensional and unidimensional 

models 

Model type  AIC   G2  
 Number of 

parameters  

Unidimensional  68509.22 68435.22 37 

Three-dimensional 68431.46 68347.46 42 

 

First, the two AIC values are compared to determine which model has the lower AIC 

as this indicates better fit to the data. As Table 7 indicates, the three-dimensional model had a 

lower AIC than the unidimensional model. Next, in order to determine whether this 

improvement in fit is significant, researchers suggest conducting a chi-square test on the 

difference between the G2 deviance scores (Briggs & Wilson, 2003). This is because the 

differences in deviance between a unidimensional model and a three-dimensional model 

form a chi-square distribution, and if the difference between the unidimensional and three-

dimensional model is statistically significant, the model with a smaller AIC (the three-

dimensional model) fits the data better than the other model.  
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The difference in deviance between the two models was 87.76 (G2
unidimensional – G2

three-

dimensional). To determine the critical chi-square value that the difference in deviance had to 

exceed, I subtracted the two numbers of parameters (42-37) to determine that this test had 5 

degrees of freedom. At α = .001, the critical chi-square value for 5 df was 20.52. The chi-

square difference between the deviance of the unidimensional model and the three-

dimensional model 87.76 thus exceeded the critical chi-square value, indicating that the 

three-dimensional model was statistically a better fit to the data than the unidimensional 

model. 

I also computed a consecutive model, creating three separate unidimensional models 

for self-concept fit, goal fit, and social fit (Briggs & Wilson, 2003). A consecutive model 

identified whether the S’FICE instrument contained items measuring three separate 

dimensions of fit to college, without considering the correlations among these three 

dimensions. In other words, the consecutive model required computing three separate 

models, one for self-concept fit, one for goal fit, and one for social fit, thus handling the three 

types of fit as separate constructs that are not related to each other at all. To determine the 

differences between the unidimensional, consecutive, and three-dimensional models, I 

compared the reliability of dimensions across these models. The dimension reliability in the 

unidimensional model was .83 (since the unidimensional model only had one dimension). 

The reliabilities of each of the three dimensions for the consecutive and three-dimensional 

model appear in Table 8.  

Table 8 

The reliabilities of the self-concept fit, goal fit, and social fit dimensions for the consecutive 

and three-dimensional models 
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Model type Dimension 

 Self-concept fit Goal fit Social fit 

Consecutive  .61 .72 .63 

Three-dimensional .77 .73 .73 

 

As Table 8 and the information mentioned above indicates, the unidimensional model 

had the highest reliability, the three-dimensional model had the second highest set of 

reliabilities, and the consecutive model had the lowest set of reliabilities. Although the 

unidimensional model had the highest reliability, this is not a cause for concern as reliability 

is largely due to the number of items and in this case, the unidimensional model had more 

items than either of the other two models. However, the greater reliabilities in the three-

dimensional model in comparison to the consecutive model indicated that the model that fit 

the data best considered the S’FICE instrument to consist of three dimensions of fit to college 

that are somewhat related.   

c. Instrument Hypothesis 3: Examining the item fit statistics. The next step was to 

look at whether each item in the S’FICE instrument showed good fit to the three-dimensional 

(self-concept fit, goal fit, social fit) S’FICE model. According to Wilson (2003), for data 

obtained from large sample sizes, both an item’s weighted mean square (infit statistic) and 

weighted t value (infit t statistic) indicate whether it is well-fitting. This is because larger 

samples have more power to detect misfit in items and will therefore have more items that 

significantly misfit (that is, have infit t values that are significant; Wu & Adams, 2013). 

However, inspecting the infit statistic for such items indicates whether their level of misfit is 
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concerning. Items with an infit less than .75 overfit the model, whereas items with an infit 

greater than 1.33 underfit the model. Of these two possibilities, underfitting the model is 

worse, as it indicates that this item is performing worse than the model overall at measuring 

the tested ability (e.g., self-concept, goal, or social fit).   

Table 9 contains the infit statistics, weighted t statistics, and the p values associated 

with each item. When taking into consideration Wilson’s (2013) two rules of fit (significant t 

value and mean square values that are less than .75 or exceed 1.33), 14 items in the S’FICE 

instrument indicate poor fit (see Table 9; asterisks indicate poorly fitting items). However, 

only four items (indicated with 2 asterisks) showed misfit due to the item underfitting the 

data. Thus, 10 of the items that showed misfit actually overfit the model, indicating that they 

did better than average at measuring the tested ability. I also examined the outfit values 

(unweighted fit mean square values; Wu & Adams, 2013) and associated t values and found 

that these values matched exactly what the infit statistics indicated. 

Table 9 

The fit statistics for each S’FICE item 

Item Fit indices (α = .05) 

 
Weighted mean square 

(infit) 
Infit t statistic Infit p value 

sc1* 0.72 -7.17 <0.001 

sc2r** 1.79 15.84 <0.001 

sc3r 1.22 5.03 <0.001 

sc4 1.04 0.91 0.36 

sc5* 0.69 -7.75 <0.001 
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sc6* 0.66 -8.07 <0.001 

sc7 0.85 -3.79 <0.001 

sc8r 0.88 -2.85 <0.001 

sc9r 1.08 1.81 0.07 

sc10 1.18 4.25 <0.001 

sc11r 0.84 -3.93 <0.001 

sc12r 1.12 2.96 <0.001 

sc13r** 1.96 18.13 <0.001 

goal1 0.87 -3.27 <0.001 

goal2* 0.7 -6.95 <0.001 

goal3* 0.73 -6.8 <0.001 

goal4* 0.7 -6.82 <0.001 

goal5* 0.65 -8.58 <0.001 

goal6* 0.6 -10.28 <0.001 

goal7r 1.01 0.27 0.79 

goal8 0.93 -1.59 0.11 

goal9r 1.12 2.65 0.01 

social1** 1.52 10.79 <0.001 

social2r 1.2 4.64 <0.001 

social3r 0.98 -0.35 0.73 

social4r 1.13 3.16 <0.001 

social5r 0.91 -2.27 0.02 

social6* 0.67 -8.35 <0.001 

social7** 1.41 8.74 <0.001 
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social8 1.29 6.53 <0.001 

social9r 0.8 -4.99 <0.001 

social10* 0.65 -9.43 <0.001 

social11r 0.82 -4.36 <0.001 

social12r 1.14 3.4 <0.001 

Note: In this table, sc indicates self-concept fit items, goal indicates goal fit items, and social 

indicates social fit items. Items with an “r” at the end indicate reverse-scored items. 

 The items that showed overfit to the model (and therefore did better than the model) 

appear in Table 10. Once again, as a reminder, these 10 items fit the model better than 

average, thus indicating that they may be better items.  

Table 10 

S’FICE items that overfit (did better than) the model 

Item 

code 
Item 

sc1* My family and I always assumed that I would go to college. 

sc5* Being a student in my major taps into who I truly am. 

sc6*  I am comfortable in my major. 

goal2* 
When I'm working on my major, I feel like I'm getting closer to achieving goals 

that are important to me. 

goal3* 
I feel like many professors and/or TAs in my major went to college for the 

same reasons as I did. 

goal4* I find the coursework for my major naturally interesting. 

goal5* I enjoy working on the coursework for my major. 
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goal6* I am happy with how coursework in my major is taught. 

social6* I know many people in college who like me for who I am. 

social10

* 

When I think about the other students in my major (friends or otherwise), I 

feel like I belong among them. 

The items that showed underfit (the more troubling type of fit) appear in Table 11. As 

a reminder, these items fit worse than average and are thus items that may require to be 

removed from the instrument or changed. 

Table 11 

S’FICE items that underfit (did worse than) the model 

Item code Item 

sc2r** The transition to college was very difficult for me. 

sc13r** I am nervous about going to TAs’ office hours and asking them questions. 

social1** 

When I am in the classes for my major, I see a lot of people who are very 

similar to me (in terms of things like my race, gender, financial 

background, etc.). 

social7** At least some of my closest friends are in college with me. 

Although this analysis revealed four items that underfit the model, this statistical 

proof was insufficient to justify excluding these items (Wilson, 2003). Excluding items 

requires considering both the qualitative and quantitative data collected in Stages 2 and 4 of 

construct development, as well as revisiting the construct map designed for the instrument. 

It is of interest to note that almost all the goal fit items showed overfit to the model. 

This may be due to participants responding to these items in a more predictable way than the 
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other items. This may indicate that these items were interpreted in a more uniform manner, 

although this is merely speculation.  

The larger message revealed by this examination of item fit statistics is that the 

S’FICE instrument showed sufficient validity to be used in Study 2 to experimentally test the 

S’FICE model.  

3. Assessing the appropriate use of S'FICE scores in practical settings  

The test of the hypotheses of Study 1 revealed that the S’FICE instrument was 

sufficiently valid to be used as an instrument to measure self-concept, goal, and social fit. 

This test also indicated that a three-dimensional model that distinguished among items 

measuring self-concept, goal, and social fit showed better fit to the data than the 

unidimensional model that lumped them together. Although this finding determined how the 

scores of the three types of fit would be handled in statistical analyses in Studies 2 and 3, I 

also wanted to know how the S’FICE instrument would be best used in a practical context.  

Knowing how the three separate scores for each type of fit as measured by the S’FICE 

instrument should be treated when deciding on students’ levels of fit to college would 

inform decisions regarding these students’ need for help and the types of help needed.  

To answer the question of how the S’FICE instrument should be treated in a practical 

context, I calculated a discrepant index for each student (Briggs & Wilson, 2003). Briggs 

and Wilson introduce this technique as a way of interpreting how an instrument should be 

interpreted in a practical context where this instrument has high-risk implications. In their 

case, the instrument for which they calculated discrepant indices was intended to be used to 

make educational decisions for school-aged students. In the case of the S’FICE instrument, I 

intended the responses on the S’FICE instrument to be used to determine what types of fit 
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students are lacking and the types of workshops and/or interventions they should be directed 

to in order to improve their academic performance and/or wellbeing. Given that these 

interventions may determine such a crucial component of UR students’ college experience, I 

argue that the S’FICE instrument is also intended to be used in a high-risk scenario. 

When validating an instrument with high-risk, real-life implications, Briggs and Wilson 

(2003) recommend considering whether the scores of the separate dimensions of an 

instrument (in this case, the scores for self-concept fit, goal fit, and social fit) should be 

interpreted separately, or whether these scores should be averaged for a mean score of the 

ability that the given instrument is measuring. In this case, I had to decide whether students’ 

self-concept, goal, and social fit scores should be interpreted as separate scores for each 

dimension, or whether students’ scores in these three dimensions could be averaged to 

obtain a mean score of fit to college.2    

To help researchers answer this question, Briggs and Wilson (2003) recommend that 

researchers compare the average theta scores across dimensions to ascertain whether the 

average thetas of participants’ S’FICE responses across dimensions were representative of 

how participants responded to items in each dimension. Such a comparison would reveal 

 
2 Although this concept is very similar to Instrument Hypotheses 2 where I tested whether the data fit a three-

dimensional or a one-dimensional model better, it is distinct from this test. When testing Instrument Hypothesis 

2, the intention was to test if S’FICE scores adhered to the theoretical expectations derived from the S’FICE 

model, whereby self-concept, goal, and social fit scores would be different from each other. In the case of 

discrepant indices, the intention is to determine whether S’FICE scores need to be interpreted separately or as 

an average in the practical context of using these scores to make decisions about the academic needs of UR 

students. The similarity between these two procedures lies in their outcomes. Researchers with data that fit a 

one-dimensional model better are more likely to find that they can obtain mean scores of their various 

dimensions when interpreting students’ scores on their instrument rather than needing to interpret students’ 

scores on each dimension separately. The opposite is true for researchers whose data better fit a multi-

dimensional model than a unidimensional model. The difference between these two procedures lies in the fact 

that the dimensional test addresses the theoretical expectations of the instrument and the practical procedure 

addresses the practical use of the instrument.  
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whether the average of participants’ three theta scores for self-concept, goal, and social fit 

reflected their theta scores on the individual dimensions well, or whether each theta score 

should be considered separately when measuring how well participants fit overall in their 

college environment. To make this comparison, Brigg and Wilson introduced the concept of 

a discrepant index. The discrepant index calculates the extent to which participants’ theta 

estimates for one particular dimension differ from their average theta across all three 

dimensions. This index thus indicates how different participants’ response patterns to each 

dimension are. For instance, if a participant responded very positively to the self-concept 

and goal fit items (indicating high self-concept fit and high goal fit), but very negatively to 

the social fit items (indicating low social fit), their discrepant index would be high, 

indicating that the average theta score would not properly indicate the nuances revealed by 

the participant’s individual theta scores.  

Briggs and Wilson (2003) used the following equation in calculating the discrepant 

index (DI): 

𝐷𝐼𝑝 =∑(�̅� − 𝛩𝑑)
2

3

𝑑=1

 

 

As this equation indicates, the DI is calculated for each participant separately and their 

individual theta scores for self-concept fit, goal, and social fit are separately subtracted from 

their average theta score. Each of these three deviations are then squared and summed to 

obtain the DI for that particular participant.  

Briggs and Wilson (2003) flagged discriminant indices that exceeded .5 as indicating 

that the average theta misrepresented a student’s actual ability on the individual dimension. 
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In their sample, 30% of participants showed a DI that exceeded .5. In a high-risk setting of 

validating an instrument with real-life implications in the classroom, they considered this 

percentage a significantly large proportion of the sample about which an incorrect decision 

could inappropriately be made. Given that the S’FICE instrument was also intended to be 

used to make long-lasting, real-life decisions for UR students, I followed Briggs and 

Wilson’s (2003) recommendations about calculating and interpreting DI scores for my 

sample.  

I calculated DIs for each participant and found that 26.8% of participants had a DI that 

exceeded .5. Thus, following the recommendations of Briggs and Wilson (2003), I decided 

that the S’FICE scores for self-concept, goal, and social fit would be interpreted separately 

in the data analysis for Study 2 and an average score of fit would not be calculated.  

Discussion 

The results indicated complete support for Instrument Hypothesis 2 and partial 

support for Instrument Hypothesis 1 and 3. With regards to Instrument Hypothesis 2, the data 

showed better fit to the three-dimensional model that distinguished among self-concept, goal, 

and social fit compared to the unidimensional model that did not distinguish among these 

three dimensions. With regards to Instrument Hypothesis 1, the data for most of the items 

showed a clear distinction in ability among participants who selected Strongly Disagree, 

Disagree, Agree, versus Strongly Agree as their responses. Three out of the seven items that 

did not show the ascending pattern of ability for Instrument Hypothesis 1 also underfit the 

model when testing Instrument Hypothesis 3. With regards to Instrument Hypothesis 3, 

although 14 items showed some type of misfit, only four of these items showed underfit, 

indicating that these four items did worse than average. In other words, only four of 34 items 
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appeared worse than average at measuring the intended construct (self-concept, goal, or 

social fit).  

Thus, the test of Instrument Hypotheses 1, 2, and 3 provided strong support for 

Proposition 2, indicating that the internal structure of the S’FICE instrument matched the 

structure of the S’FICE model (that is, participants’ responses revealed three distinct 

subcomponents of self-concept fit, goal fit, and social fit). 

According to Wilson (2005), instrument development is a cyclical process whereby 

the conclusion of Stage 4 (the use of a measurement model to determine if items conform to 

the intended theoretical model) leads back to Stage 1 (construct mapping). In the case of the 

S’FICE instrument, Stage 4 (the above results) showed largely positive results indicating that 

the S’FICE model did not require major theoretical revisions. Given these results, I 

concluded that the S’FICE instrument showed sufficient validity in measuring self-concept, 

goal, and social fit to college in UR students to be used in an experimental test of the S’FICE 

model (Study 2). However, following Wilson (2005), to confirm or further improve the 

S’FICE instrument, a second round of instrument validation was conducted after Study 2 was 

concluded (see Study 3).  

VIII. Section 7: Study 2 - An experimental test of the S’FICE model 

 Given that Study 1 provided evidence to justify using the S’FICE instrument to 

measure self-concept, goal, and social fit, I used this instrument in the initial test of the 

hypotheses derived from the S’FICE model.  

Study 2 was the first and only experimental test of the S’FICE model. In this study, I 

manipulated students’ experiences of high levels of self-concept fit, goal fit, social fit, or all 

types of fit in the context of an academic-related environment, compared to experiences of no 
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fit in the same context of an academic-related environment, and examined how this 

information influenced their ratings of anticipated fluency and engagement in this 

environment.  

Thus, Study 2 tested four of the proposed Model Hypotheses: 

(1) Model Hypothesis 1: self-concept, goal, and social fit will be positively and 

moderately correlated (correlations ranging between .1 - .3; Cohen, 1988) to 

one another 

(2) Model Hypothesis 2: self-concept fit, goal fit, and social fit will each be 

uniquely associated with engagement  

(a) Model Hypothesis 2a: higher levels of all three types of fit will be 

associated with greater engagement compared to higher levels of one 

type of fit or lower levels of all three types of fit   

(b) Model Hypothesis 2b: higher levels of self-concept fit will be 

associated with higher levels of engagement compared to lower levels 

of all three types of fit 

(c) Model Hypothesis 2c: higher levels of goal fit will be associated with 

higher levels of engagement compared to lower levels of all three 

types of fit 

(d) Model Hypothesis 2d: higher levels of social fit will be associated with 

higher levels of engagement compared to lower levels of all three 

types of fit  

(3) Model Hypothesis 3: fit will predict fluency  
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(a) Model Hypothesis 3a: higher levels of self-concept fit will be 

associated with higher levels of cognitive fluency 

(b) Model Hypothesis 3b: higher levels of goal fit will be associated with 

higher levels of motivational fluency 

(c) Model Hypothesis 3c: higher levels of social fit will be associated with 

higher levels of interpersonal fluency 

(4) Model Hypothesis 4: fit will be associated with engagement via fluency  

(a) Model Hypothesis 4a: higher levels of self-concept fit will be 

associated with greater engagement via higher levels of cognitive 

fluency 

(b) Model Hypothesis 4b: higher levels of goal fit will be associated with 

greater engagement via higher levels of motivational fluency 

(c) Model Hypothesis 4c: higher levels of social fit will be associated with 

greater engagement via higher levels of interpersonal fluency 

For ethical and practical reasons, I experimentally tested these hypotheses about the 

links among fit, fluency, and engagement not in the domain of college academic 

achievement, but in the domain of their future career. First, given that research has already 

documented that UR students tend to be more likely to experience lower belonging (e.g., 

Walton & Cohen, 2007) and more threat in college (e.g., Steele & Aronson, 1995), and given 

that lower belonging is hypothesized to decrease academic success, it was ethically 

inappropriate to assign some members of this already vulnerable population to conditions 

designed to make them feel even more misfit to college than they might have already been 

experiencing. Although manipulating perceived fit to students’ hypothetical future career 
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might present some of the same concerns, the greater psychological distance between 

students’ current circumstances and their ideal career rendered this manipulation less 

concerning.   

Second, given that participants were currently experiencing psychologically salient fit 

in the college environment at the time of the study, I estimated greater difficulty effectively 

manipulating participants’ potentially false perceptions of fit on the basis of feedback in the 

face of their own personal and current experiences of it. On the other hand, changing 

students’ perceptions of their fit to a future context that they could as yet only imagine their 

fit to seemed more feasible.  

Given these considerations, I experimentally tested the five model hypotheses 

described above in the domain of success in participants' ideal career, a domain related to 

academic accomplishment and of psychological relevance to participants.  

Although the S’FICE model was designed to explain the academic performance of all 

UR students, I restricted the sample to only Latina/o/x participants to reduce the number of 

uncontrolled variables. Restricting the sample to a single UR group made data collection 

difficult given the smaller numbers of UR students in college in comparison to their non-UR 

peers. However, Latina/o/x students were selected as the target population, given their 

comparatively larger enrollment at the University of California, Santa Barbara (Deloitte, 

Datawheel, & Hidalgo, 2020)  

A. Method  

 Study 2 was conducted online. Participants were recruited for a study that was 

introduced as focusing on a career guidance program that would give them an estimate of 

how well they were suited for their ideal career.  
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1. Participants  

UCSB students who had previously self-identified as Latina/o/x were recruited using 

email addresses provided by the UCSB registrar. A G*Power analysis (Faul et al., 2007) was 

conducted to estimate the required sample size. To determine the effect size for this G*Power 

analysis, I observed the effect sizes obtained in studies where the relationship between 

stereotype threat (a concept similar to fit to college; see section 3) and approach motivation 

(a concept somewhat related to engagement) was investigated (Schmader & Johns, 2003; 

Smith et al., 2015). Such studies revealed large effect sizes. However, none of these studies 

tested the exact same relationships as I wished to test, nor did they posit fluency as the 

mediator of the effect of belonging on approach motivation. Therefore, I conservatively 

predicted a small-medium effect size. This G*Power analysis (Faul et al., 2007) showed that 

a sample size of 305 participants was necessary for an 80% chance of finding significance 

given a small-medium effect size (f = .2).  

I recruited a sample of 503 students. The UCSB registrar provided me with a list of 

email addresses of UCSB students who identified as Latina/o/x and I recruited my sample by 

sending all of them messages inviting them to participate in my study. Of these students, 77 

participants were excluded for providing incomplete data3. A further 47 participants were 

excluded for failing one or both of two questions designed to check that participants had 

properly understood the information given to them in the study.  These 47 participants 

selected a different ideal career before compared to after taking the career guidance program 

 
3 “Incomplete data” was defined as data that was missing more than 2% of responses. This roughly translates to 

missing responses for about 4 questions. I used this strict criteria to exclude participants because I wanted to run 

both an experimental and correlational test on the data (see Results) which required participants to provide full 

responses on all the scales. Excluded participants left large sections of the dependent measures unanswered, 

which inhibited interpreting their results. 
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and/or forgot the feedback that they were given regarding their fit to their ideal career. 

Finally, 98 were excluded as they identified during the study as multiracial (Latina/o/x and 

another race/ethnicity), given that the experiences of multi-racial individuals can differ (for 

e.g., see Elias et al., 2021; Telles & Sue, 2009)4. Thus, the final sample comprised 292 

Latina/o/x undergraduate students (Mage = 20.1, SDage = 1.75). Of the sample, 77.7% were 

female, 18.9% were male, and 3.4% selected another option.  

2. Design  

The design of the study was a 5 factor (fit: self-concept fit vs. goal fit vs. social fit vs. 

all components fit vs. all components low fit) between subjects model. 

3. Procedure 

Participants were told that they were participating in a study evaluating a career 

guidance program that UCSB had been developing. Participants were asked to first take a 

“personality interests self-survey” that allowed them to describe who they are and what they 

care about. This personality survey consisted of three types of questions that were displayed 

in the following order to each participant:  

 (1) Participants were given a list of personality traits (labelled as “personality 

qualities” in the survey; see Appendix F) and asked to choose the 5 traits that made up their 

true self. The order in which the personality traits were presented was randomized. 

 (2) Participants were given a list of goals (labelled as goals in the survey; see 

Appendix F) and asked to choose the 5 goals that guided their decisions in life. The order in 

which the goals were presented was randomized. 

 
4 For a comparison of data analyses without the multiracial participants and with the multiracial participants, 

refer to the Conclusions section of the Results.  
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 (3) Participants were given a list of possible ways of expressing identities (labelled as 

membership groups in the survey; see Appendix F) and asked to choose 5 membership 

groups that they strongly identified with. The order in which the identities were presented 

was randomized. 

Participants were next directed to a page where they were asked to tell us about their 

ideal career. They were shown a list of the 10 highest-paying career categories listed by the 

U.S. Bureau of Labor Statistics (2020). The categories were: 

● Legal Occupations (attorneys, arbitrators, etc.) 

● Management Occupations (chief executives, general managers, etc.) 

● Computer and Mathematical Occupations (statisticians, software developers, etc.) 

● Community and Social Service Occupations (counselors, social workers, etc.) 

● Architecture and Engineering Occupations (chemical engineers, mechanical 

engineers, etc.) 

● Education, Training, and Library Occupations (professors, teachers, etc.) 

● Design, Entertainment, and Media Occupations (designers, editors, etc.) 

● Healthcare Practitioner Occupations (surgeons, physician assistants, etc.) 

● Science Occupations (environmental scientist, physical scientist, etc.) 

● Business and Financial Operations Occupations (accountants, market research 

analysts, etc.)  

After looking at this list, participants advanced to the next page where this list of 

careers was presented as a set of options and participants were prompted to select their ideal 

career from this list.  
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a. Manipulation of fit to ideal career. Next, participants were told that their 

responses were being compared to data gathered from a large sample of recent UCSB alumni 

who were currently working in their ideal career. Participants were informed that this data 

was obtained from a database containing the responses of 10,000 successful UCSB alumni 

who had graduated since 2010 and were now working in various careers. Upon advancing 

past this page, participants were presented with a page that contained a GIF designed to look 

like the loading icon (Redblock, 2020). The intention of including this GIF was to convince 

participants that their result was being calculated (rather than it being a randomized and pre-

determined result). On the same page they saw their ideal career listed as well as text 

informing them that their personality qualities, life goals, and membership groups were being 

compared to the responses of UCSB alumni working in their ideal career (for screenshot of 

this screen see Figure 3). They were also told that on the next page they would see how well 

their responses matched the responses of successful UCSB alumni working in their ideal 

career. After one minute, the “next” button appeared on the screen and students were able to 

advance to the next page.  

Figure 3 

Screenshot of what participants saw when they waited for their results. 
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Participants received their “results” on the next screen. They were randomly assigned 

to view one of five conditions (one of four experimental conditions or the control condition):  

● Experimental 1 (All components fit): Participants were told that they were an 

excellent match to their ideal career on all three types of responses (personality 

qualities, life goals, and membership groups)  

● Experimental 2 (Only self-concept fit): Participants were told that their 

personality qualities were an excellent match to their ideal career, but their life 

goals and membership groups were a low match to their ideal career 

● Experimental 3 (Only goal fit): Participants were told that their life goals were an 

excellent match to their ideal career, but their personality qualities and 

membership groups were a low match to their ideal career 
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● Experimental 4 (Only social fit): Participants were told that their membership 

groups were an excellent match to their ideal career, but their personality qualities 

and life goals were a low match to their ideal career 

● Control (All components low fit): Participants were told that they were a low 

match on all three types of responses (personality qualities, life goals, and 

membership groups) to their ideal career 

This information was delivered in the form of a graph, table, and set of statements. 

Screenshots of the screen that participants in each condition received are included in 

Appendix G.  

b. Dependent measures. After viewing their results on the career guidance program, 

participants were told that the experimenter needed to gather information regarding their 

ideal career match. They were asked to keep their ideal career in mind when responding to 

these questions. Participants responded to the following measures in the following order.  

i. The fluency instrument. The fluency instrument (adapted from Aday & Schmader, 

2018) consisted of three subscales, the cognitive, motivational, and interpersonal fluency 

scales. The existing fluency instrument was adapted such that it referred to participants’ ideal 

careers and asked them to speculate about their anticipated levels of fluency in the future 

when they were in their ideal career (see Appendix H). The cognitive fluency subscale 

consisted of 5 items, e.g., “My concentration levels on tasks at work in my ideal career will 

be ___”. The motivational fluency subscale also consisted of 5 items, e.g., “My motivational 

energy will feel ____”. And the interpersonal fluency subscale also consisted of 5 items, e.g., 

“My ability to interact with others in the context of my ideal career will feel __”. Participants 

were asked to rate their agreement to each item on a 7-point Likert scale with item 
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appropriate endpoint labels, e.g., 1 (Low) to 7 (High). The order in which items were 

presented was randomized across all types of fluency and participants saw five questions on 

each page. 

ii. Engagement measure I: UWES. The first engagement measure was adapted from 

the Utrecht Work Engagement Scale for Students (UWES-S; Schaufeli et al., 2002; 

Cronbach’s 𝛼 = .83). This instrument consisted of 14 items adapted such that they referred to 

participants’ anticipated engagement in their ideal career, e.g., “At my job (in my ideal 

career), I will feel bursting with energy.” (see Appendix I). Participants were asked to rate 

each item on a 5-point scale ranging from 1 (Never) to 5 (Always). The order in which all 

items were presented was randomized and participants only saw five items on each page. 

iii. Engagement measure II: Self-regulation Learning. The second engagement 

measure was adapted from Zimmerman and colleagues (1992; Cronbach’s 𝛼 = .82). This 

instrument consisted of 11 items adapted such that they referred to participants’ anticipated 

engagement in their ideal career, e.g., “[I will be able to] finish my work assignments by 

deadlines at work in my ideal career” (see Appendix J). Each item was rated on a 5-point 

scale ranging from 1 (No confidence at all) to 5 (Complete confidence). The order in which 

all items were presented was randomized and participants only saw five items on each page. 

Analysis revealed that scores on the UWES and on the Self-regulation Learning 

engagement instruments were significantly correlated (r = .65, p < .001). Therefore, a 

weighted mean of engagement was calculated for each participant, and this score was used in 

testing the hypotheses for Study 2. 

c. The S’FICE instrument. Next, participants completed an adapted version of the 

S’FICE instrument. The S’FICE instrument measured participants’ reported self-concept, 
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goal, and social fit. I intended to use these scores to run a correlational test of the S’FICE 

model in addition to testing the experimental hypotheses. The S’FICE instrument was also 

adapted in reference to participants’ anticipated fit to their ideal career in the future, e.g., “I 

think I will have at least a few close friends at work in my ideal career with me.” (see 

Appendix K). Participants rated each of the 34 items on a 4-point scale ranging from 1 

(Strongly Disagree) to 4 (Strongly Agree).  

d. Manipulation check questions. Participants were asked to indicate first, the ideal 

career that they chose previously, and second, the feedback levels of match to their ideal 

career (on a 3-point scale ranging from 1 low to 3 excellent) they had received about their 

personality qualities, goals, and membership groups. Failure of these manipulation checks 

excluded participants from analysis (see Participants section). Participants were also asked to 

indicate how accurate they believed their results to be. Participants indicated their estimated 

accuracy on a slider scale that ranged from 0 (Extremely inaccurate) to 100 (Extremely 

accurate). Participants were requested to move the slider in accordance with how accurate 

they thought the feedback about their match to their ideal career was. Responses to this 

question were used to assess the effectiveness of the manipulation. 

e. Demographics and debriefing. Finally, participants answered demographics 

questions (identical to Study 1; see Appendix E) and were debriefed. The debriefing 

emphasized the deceptive nature of the feedback and the inaccuracy of the information about 

match to their ideal career that participants had received (see Appendix L). After each 

participant completed the study, a trained Research Assistant sent them an email further 

emphasizing the inaccuracy of the results as well as the code to a $5 Amazon gift card (see 

Appendix L for the email sent).  
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B. Results  

1. Assessing the effectiveness of the fit manipulation  

Participants' perceptions of the accuracy of the feedback they were provided were 

used to assess the effectiveness of the manipulation: Had all participants accepted the 

feedback that they were a good or poor fit to their ideal career on no, some, or all 

components? A one-way ANOVA was conducted to test whether participants in the different 

conditions rated the accuracy of their results differently. For the manipulation to have 

worked, participants should not have differed in their ratings of accuracy across the 

conditions. However, the one-way ANOVA resulted in a significant main effect of condition, 

F(4,286) = 35.25, p < .001. A Tukey’s HSD revealed that participants in the all fit condition 

(M = 80.3, SD = 16.06) rated their results as significantly more accurate compared to all 

other groups (p < .001). Further, participants in the no fit condition (M = 37.42, SD = 24.85) 

rated their results as significantly less accurate compared to all other groups (p < .05), except 

for those in the only social fit condition (M = 49.55, SD = 21.42; p =.05). Participants in the 

only goal fit condition (M = 57.46, SD = 20.63) and participants in the only self-concept fit 

condition (M = 57.46, SD = 18.13), despite scoring higher in accuracy than participants in the 

all components low fit condition, still rated their feedback significantly lower than 

participants in the all components fit condition. As the mean scores reveal, participants in the 

only self-concept, only goal, and only social fit conditions showed less confidence in the 

accuracy of the scores compared to the all components fit condition. Thus, it appeared that 

my manipulation of fit to ideal career had not produced the ideal psychological conditions 

necessary to test the hypotheses, a point I will return to in the discussion of the results. 

2. Testing the experimental model  
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Study 2 was designed to test the following hypotheses about the S’FICE model:  

(1) Model Hypothesis 1: self-concept, goal, and social fit will be positively and 

moderately correlated (correlations ranging between .1 - .3; Cohen, 1988) to one 

another  

(2) Model Hypothesis 2: self-concept fit, goal fit, and social fit will each be uniquely 

associated with engagement  

(a) Model Hypothesis 2a: higher levels of all three types of fit will be associated 

with greater engagement compared to higher levels of one type of fit or lower 

levels of all three types of fit   

(b) Model Hypothesis 2b: higher levels of self-concept fit will be associated with 

higher levels of engagement compared to lower levels of all three types of fit 

(c) Model Hypothesis 2c: higher levels of goal fit will be associated with higher 

levels of engagement compared to lower levels of all three types of fit 

(d) Model Hypothesis 2d: higher levels of social fit will be associated with higher 

levels of engagement compared to lower levels of all three types of fit  

(3) Model Hypothesis 3: fit will predict fluency  

(a) Model Hypothesis 3a: higher levels of self-concept fit will be associated with 

higher levels of cognitive fluency 

(b) Model Hypothesis 3b: higher levels of goal fit will be associated with higher 

levels of motivational fluency 

(c) Model Hypothesis 3c: higher levels of social fit will be associated with higher 

levels of interpersonal fluency 

(4) Model Hypothesis 4: fit will be associated with engagement via fluency  
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(a) Model Hypothesis 4a: higher levels of self-concept fit will be associated with 

greater engagement via higher levels of cognitive fluency 

(b) Model Hypothesis 4b: higher levels of goal fit will be associated with greater 

engagement via higher levels of motivational fluency 

(c) Model Hypothesis 4c: higher levels of social fit will be associated with greater 

engagement via higher levels of interpersonal fluency  

a. Testing Model Hypothesis 1. To experimentally test Model Hypothesis 1, I 

separated participants’ self-concept, goal, and social fit scores by condition and conducted 

correlations between these fit scores for each condition. Although I expected all conditions to 

show moderate correlations between the three fit scores (correlations ranging between .1 - .3; 

Cohen, 1988), I expected participants in the all components fit condition and all components 

low fit condition to show correlations that were closer to .3 than .1, since (assuming the 

manipulation worked) these participants were expected to experience higher levels of all 

types of fit and lower levels of all types of fit, respectively. In contrast, I expected 

participants in the only self-concept, only goal, and only social fit conditions to show 

correlations that were closer to .1, since these participants were expected to experience high 

fit in only one type of fit.  

I first conducted correlations on the self-concept, goal, and social fit scores for 

participants in the all components fit condition. These correlations appear in Table 12.  

Table 12 

Correlations between self-concept, goal, and social fit for participants in the all components 

fit condition 



 

 

 

 79 

Variable M SD 1 2 3 

1. self-concept fit 2.64 .28 -   

2. goal fit  2.99 .30 .12 -  

3. social fit 2.74 .36 .61*** .05 - 

Note: ***p < .001  

As the results on Table 12 indicate, I did not find support for the predictions of Model 

Hypothesis 1 in the scores of participants in the all components fit condition. Although I was 

expecting participants’ self-concept, goal, and social fit to correlate at around r = .3, I found 

very minimal and non-significant correlations between self-concept fit and goal fit, and 

social fit and goal fit. Furthermore, I found a very large and significant correlation between 

self-concept fit and social fit.  

Next, I ran the correlations for the three types of fit on the scores of participants in the 

all components low fit condition. These correlations appear in Table 13.  

Table 13 

Correlations between self-concept, goal, and social fit for participants in the all components 

low fit condition 

Variable M SD 1 2 3 

1. self-concept fit 2.66 .38 -   

2. goal fit  2.95 .33 .35** -  

3. social fit 2.72 .36 .64*** .25* - 

Note: * p < .05, ** p < .01, ***p < .001  

The results for participants in the all components low fit condition provided more 

support for Model Hypothesis 1. As predicted, participants’ self-concept and goal fit scores 
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were moderately correlated (r = .35) and their goal fit and social fit scores were close to the 

expected moderate correlation as well (r = .25). However, participants’ self-concept fit and 

social fit scores were once again very strongly and significantly correlated (r = .64), which 

contradicted the predictions of Model Hypothesis 1.   

Next, I ran the correlations for the three types of fit on the scores of participants in the 

only self-concept fit condition. I expected these participants to show lower moderate 

correlations (r =.1) between the three fit scores, in comparison to participants in the all 

components fit and all components low fit conditions. These correlations appear in Table 14.  

Table 14 

Correlations between self-concept, goal, and social fit for participants in the only self-

concept fit condition 

Variable M SD 1 2 3 

1. self-concept fit 2.72 .29 -   

2. goal fit  2.94 .29 .21 -  

3. social fit 2.69 .34 .49*** .04 - 

Note: ***p < .001  

The results for participants in the only self-concept fit condition provide only partial 

support for Model Hypothesis 1. The correlation between self-concept fit and goal fit 

matches my prediction of there being a moderate (close to r = .1) correlation between all 

types of fit. However, contrary to my expectations, the correlation between self-concept fit 

and social fit is quite large and significant, although it is still within the range of a moderate 

correlation (r < .50). Finally, the correlation between goal fit and social fit also defies 

predictions, as it is very small.   
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As the next step, I ran the correlations for the three types of fit on the scores of 

participants in the only goal fit condition. I expected these participants to show lower 

moderate correlations (r =.1) between the three fit scores, similar to participants in the only 

self-concept fit condition. These correlations appear in Table 15.  

Table 15 

Correlations between self-concept, goal, and social fit for participants in the only goal fit 

condition 

Variable M SD 1 2 3 

1. self-concept fit 2.67 .36 -   

2. goal fit  2.92 .33 .49*** -  

3. social fit 2.73 .38 .68*** .43*** - 

Note: ***p < .001  

Contrary to expectations, the results for participants in the only goal fit condition 

indicated strong and significant correlations between all three types of fit. Although I 

expected participants to show moderate correlations that trended toward the lower end of the 

moderate range (r =.1), the results showed strong correlations that surpassed the range for 

moderate correlations (r > .3). 

Finally, I ran the correlations for the three types of fit on the scores of participants in 

the only social fit condition. I expected these participants to show lower moderate 

correlations (r =.1) between the three fit scores, similar to participants in the only self-

concept fit and only goal fit conditions. These correlations appear in Table 16.  

Table 16 
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Correlations between self-concept, goal, and social fit for participants in the only social fit 

condition 

Variable M SD 1 2 3 

1. self-concept fit 2.64 .29 -   

2. goal fit  2.93 .31 .20 -  

3. social fit 2.70 .32 .50*** .06 - 

Note: ***p < .001  

The results for participants in the only social condition mirror those of participants in 

the all components fit and only self-concept fit conditions. Results contradicted my 

expectations with lower than expected correlations between self-concept fit and goal fit, as 

well as goal fit and social fit. On the other hand, self-concept and social fit had a greater than 

expected correlation. 

Thus, overall, results in the five separate conditions did not support Model 

Hypothesis 1, with the calculated correlations either being less than or greater than the 

expected moderate correlations. The higher correlations between self-concept and social fit in 

several conditions suggest that participants’ responses to items measuring self-concept versus 

social fit may not have been as distinct as I intended them to be. 

b. Parallel multiple mediator test of the three Model Hypotheses. I next tested the 

other three model hypotheses using a parallel multiple mediator model (see Figure 4). This 

parallel mediator model was created using the PROCESS package (Hayes, 2012) in the SPSS 

software. This analysis tested the following hypotheses:  

1. (Model Hypothesis 2) Participants’ three types of fit will uniquely predict their 

engagement scores:  
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a) (Model Hypothesis 2a) participants who received high fit feedback in all 

three categories will show greater engagement than other participants  

b) (Model Hypothesis 2b) participants who only received high self-concept fit 

feedback will report higher engagement scores than participants who receive 

low fit feedback in all three categories  

c) (Model Hypothesis 2c) participants who only received high goal fit 

feedback will report higher engagement scores than participants who receive 

low fit feedback in all three categories  

d) (Model Hypothesis 2d) participants who only received high social fit 

feedback will report higher engagement scores than participants who receive 

low fit feedback in all three categories 

2. (Model Hypothesis 3) Participants’ experienced fit will predict their fluency scores:  

a) (Model Hypothesis 3a) participants who received high self-concept fit 

feedback will report higher cognitive fluency scores 

b) (Model Hypothesis 3b) participants who received high goal fit feedback will 

report higher motivational fluency scores 

c) (Model Hypothesis 3c) participants who received high social fit feedback 

will report higher interpersonal fluency scores 

3. (Model Hypothesis 4) Participants’ experienced fit will predict their engagement 

via the respective type of fluency:  

a) (Model Hypothesis 4a) participants who received high self-concept fit 

feedback would report higher engagement scores via higher cognitive 

fluency scores 
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b) (Model Hypothesis 4b) participants who received high goal fit feedback 

would report higher engagement scores via higher motivational fluency 

scores 

c) (Model Hypothesis 4c) and participants who received high social fit 

feedback would report higher engagement scores via higher interpersonal 

fluency scores. 

Figure 4 

The theoretical S’FICE model that is being empirically tested 

 

i. Testing Model Hypothesis 2. To test Model Hypothesis 2, I examined whether 

participants in the different fit conditions showed direct relationships with engagement that 

significantly differed from one another.   

To test Model Hypothesis 2a, I tested whether participants in the all components fit 

condition reported higher engagement scores than participants in all other conditions. 

Contrary to predictions, participants in the all components fit condition did not significantly 

differ from any other condition (p > .05) in engagement scores. As a further test of Model 

Hypothesis 2a, I ran a one-way ANOVA to test whether there were any differences in 
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engagement between participants in the different fit conditions. Although the main effect of 

the model was significant, F(4, 421) = 3.00, p = .02, the Tukey’s HSD test provided only 

partial support for this hypothesis, as participants in the all components fit condition (M = 

4.1, SD = .4) reported higher engagement (p = .01) than participants in the only goal fit 

condition (M = 3.86, SD = .49). Thus, some support was provided for Model Hypothesis 2a.  

To test Model Hypothesis 2b, I examined whether participants in the only self-

concept fit condition showed higher engagement compared to participants in the all 

components low fit condition. To test this hypothesis, I examined the same one-way 

ANOVA run to test Hypothesis 2a. Results indicated that although there was a significant 

main effect, F(4, 421) = 3, p = .02, the Tukey’s HSD revealed that there was no difference in 

engagement scores (p = .99) between participants in the only self-concept fit condition (M = 

3.95, SD = .41) and participants in the all components low fit condition (M = 3.98, SD = .47). 

Thus, I found no support for Hypothesis 2b. 

To test Model Hypothesis 2c, I examined whether participants in the only goal fit 

condition showed higher engagement compared to participants in the all components low fit 

condition. To test this hypothesis, I examined the same one-way ANOVA run to test 

Hypothesis 2a and 2b. Results indicated that although there was a significant main effect, 

F(4, 421) = 3, p = .02, the Tukey’s HSD revealed that there was no difference in engagement 

scores (p = .42) between participants in the only goal fit condition (M = 3.86, SD = .47) and 

participants in the all components low fit condition (M = 3.98, SD = .47). Thus, I found no 

support for Hypothesis 2c. 

To test Model Hypothesis 2d, I examined whether participants in the only social fit 

condition showed higher engagement compared to participants in the all components low fit 
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condition. To test this hypothesis, I examined the same one-way ANOVA run to test 

Hypothesis 2a, 2b, and 2c. Results indicated that although there was a significant main effect, 

F(4, 421) = 3, p = .02, the Tukey’s HSD revealed that there was no difference in engagement 

scores (p = 1.00) between participants in the only social fit condition (M = 3.97, SD = .44) 

and participants in the all components low fit condition (M = 3.98, SD = .47). Thus, I found 

no support for Hypothesis 2d. 

ii. Testing Model Hypothesis 3. Next, I tested whether participants’ fit feedback 

predicted their respective fluency scores. The parallel multiple mediator model provided 

results to test each of the sub-hypotheses of Model Hypothesis 3.  

For Model Hypothesis 3a, I examined whether participants in the fit conditions 

differed from each other in their cognitive fluency scores, expecting to find that all 

components fit participants and only self-concept fit participants reported significantly 

greater cognitive fluency in comparison to participants in other conditions. As predicted, all 

components fit participants did not differ from only self-concept fit participants in their 

cognitive fluency scores (p = .36). However, contrary to predictions, all components fit 

participants also did not differ from only goal, only social, and all components low fit 

participants in terms of cognitive fluency (p > .05). As a further test of this sub-hypothesis, I 

ran a one-way ANOVA to see if participants in the fit conditions would differ in their 

cognitive fluency scores irrespective of the rest of the model. The results of this test revealed 

that there was no relationship between fit conditions and cognitive fluency scores [F(4, 421) 

= 1.66, p = .16], indicating that neither all components fit participants nor only self-concept 

fit participants reported cognitive fluency scores that were significantly different from other 

participants. Thus, no support for Model Hypothesis 3a was found. 
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 For Model Hypothesis 3b, I examined whether participants in the fit conditions 

differed from each other in their motivational fluency scores, expecting to find that all 

components fit participants and only goal fit participants reported significantly greater 

motivational fluency in comparison to participants in other conditions. Contrary to 

predictions, the only participants who differed in ratings of motivational fluency were all 

component fit participants (M = 5.01, SD = .69) and only goal fit participants (M = 4.78, SD 

= .82), t(286) = -2.11, p = .04. As a further test of this sub-hypothesis, I ran a one-way 

ANOVA to see if participants in the fit conditions would differ in their motivational fluency 

scores irrespective of the rest of the model. The results of this test revealed that there was no 

relationship between fit conditions and motivational fluency scores, F(4, 421) = 1.43, p = 

.22, indicating that neither all components fit participants nor only goal fit participants 

reported motivational fluency scores that were significantly different from other participants. 

Thus, no support for Model Hypothesis 3b was found. 

 For Model Hypothesis 3c, I examined whether participants in the fit conditions 

differed from each other in their interpersonal fluency scores, expecting to find that all 

components fit participants and only social fit participants reported significantly greater 

interpersonal fluency in comparison to participants in other conditions. As predicted, 

participants in the all components fit condition (M = 5.23, SD = .77) reported higher 

interpersonal fluency scores than participants in the goal fit (M = 4.9, SD = .75) condition 

[t(286) = -2.48, p = .01], self-concept fit (M = 4.91, SD = .83) condition [t(286) = -2.72, p = 

.01], and all components low fit (M = 4.84, SD = .79) condition [t(286) = -2.11, p = .04]. 

Further, as predicted, participants in the all components fit condition did not differ in 

reported interpersonal fluency scores (p = .37) from participants in the only social fit 
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condition (M = 5.03, SD = .84). As a second test of Model Hypothesis 4c, I conducted a one-

way ANOVA to see if participants in the fit conditions would differ in their interpersonal 

fluency scores irrespective of the rest of the model. The results of this test revealed that there 

was a significant difference in interpersonal fluency scores between participants in different 

fit conditions, F(4, 421) = 3.34, p = .01. Contrary to the findings of the parallel multiple 

mediator model, however, a Tukey’s HSD revealed that the only significant difference (p = 

.01) was between all component fit participants (M = 5.23, SD = .77) and all component low 

fit participants (M = 4.84, SD = .79). Thus, more support was found for Model Hypothesis 3c 

than Model Hypotheses 3a and 3b.  

iii. Testing Model Hypothesis 4. To test the sub-hypotheses of Model Hypothesis 4, I 

examined the results of the parallel multiple mediator model. 

For Model Hypothesis 4a, I examined the indirect effect between fit and engagement 

via cognitive fluency, expecting to find that all components fit participants and only self-

concept fit participants would show a significantly stronger relationship compared to 

participants in other conditions. As predicted, all components fit participants did not differ 

from only self-concept fit participants, 95% CI [-.01, .01]. Contrary to predictions, however, 

all components fit participants did not significantly differ from only goal fit, only social fit, 

and all components low fit participants either. To further investigate this sub-hypothesis, I 

ran a linear regression model on fit and cognitive fluency predicting engagement. The results 

were the same, whereby all components fit participants did not differ from only self-concept 

fit participants (p = .57), but all components fit participants also did not differ significantly 

from participants in all other conditions (p > .05). Next, I relevelled the fit condition such 

that only self-concept fit participants were the reference group and ran another linear 
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regression model. The results of this model were identical, whereby all components fit 

participants did not differ from only self-concept fit participants (p = .57), but only self-

concept fit participants also did not differ significantly from participants in all other 

conditions (p > .05). Thus, very little support was found for Model Hypothesis 4a. 

For Model Hypothesis 4b, I examined the indirect effect between fit and engagement 

via motivational fluency, expecting to find that all components fit participants and only goal 

fit participants would show a significantly stronger relationship compared to participants in 

other conditions. Contrary to predictions, all components fit participants only differed from 

only goal fit participants in their indirect relationship to engagement via motivational 

fluency, 95% CI [-.12, -.003]. To further investigate this sub-hypothesis, I ran a linear 

regression model on fit and motivational fluency predicting engagement. The results were 

somewhat different, because I found that all components fit participants did not differ from 

only goal fit participants (p = .93). However, the rest of the results were the same with all 

components fit participants not differing significantly from participants in all other 

conditions (p > .05). Next, I relevelled the fit condition such that only goal fit participants 

were the reference group and ran another linear regression model. The results of this model 

were identical to the previous linear regression model, whereby all components fit 

participants did not differ from only goal fit participants (p = .93), but only goal fit 

participants also did not differ significantly from participants in all other conditions (p > .05). 

Thus, very little (arguably not any) support was found for Model Hypothesis 4b.   

For Model Hypothesis 4c, I examined the indirect effect between fit and engagement 

via interpersonal fluency, expecting to find that all components fit participants and only 

social fit participants would show a significantly stronger relationship compared to 
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participants in other conditions. As predicted, all components fit participants did not differ 

from only social fit participants in their indirect relationship to engagement via interpersonal 

fluency, 95% CI [-.05, .01]. Further in support of Model Hypothesis 4c, all components fit 

participants significantly differed from only self-concept fit participants, 95% CI [-.08, -

.003], only goal fit participants, 95% CI [-.08, -.002], and all components low fit participants, 

95% CI [-.06, -.0001]. To further investigate this sub-hypothesis, I ran a linear regression 

model on fit and interpersonal fluency predicting engagement. The results were different. As 

predicted, all components fit participants did not differ from only social fit participants (p = 

.53). However, contrary to predictions and contrary to the findings of the parallel multiple 

mediator model, all components fit participants also not differ significantly from participants 

in all other conditions (p > .05). Next, I relevelled the fit condition such that only social fit 

participants were the reference group and ran another linear regression model. The results of 

this model were identical to the previous linear regression model, whereby all components fit 

participants did not differ from only social fit participants (p = .53), but only social fit 

participants also did not differ significantly from participants in all other conditions (p > .05). 

Thus, more support was found for Model Hypothesis 4c in the parallel multiple mediator 

model.     

c. Conclusions. The results of the correlations, parallel multiple mediator model, 

ANOVAs, and linear regressions revealed very little support for the experimental model. 

Model Hypothesis 1 did not receive any support, with none of the conditions showing 

correlations between the three types of fit that fell within the expected range (.1 - .3). Only 

slightly more support was found for Model Hypothesis 2, as Model Hypothesis 2a was 

supported, with all components fit participants showing higher engagement than only goal fit 
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participants. However, none of the other sub-hypotheses of Model Hypothesis 2 were 

supported, as none of the only fit conditions reported greater engagement compared to all 

components low fit participants. A similar situation arose for Model Hypothesis 3, with only 

one sub-hypothesis, Model Hypothesis 3c, receiving support. Results of the multiple parallel 

mediator model showed that all components fit participants reported higher interpersonal 

fluency than all other conditions, except for participants in the only social fit condition. The 

other sub-hypotheses did not receive support, as all components fit participants and the 

respective only fit condition (only self-concept fit condition when measuring cognitive 

fluency and only goal fit condition when measuring motivational fluency) did not differ 

significantly from other conditions in terms of their respective type of fluency. Finally, for 

Model Hypothesis 4, similar to Model Hypothesis 3, only the sub-hypothesis concerning 

social fit, Model Hypothesis 4c, received support. The parallel multiple mediator model 

revealed that there was a significant difference in strength of indirect effect between all 

components fit participants and only self-concept, only goal, and all components low fit 

participants in fit predicting engagement via interpersonal fluency. This difference was not 

significant between all components fit participants and only social fit participants. Thus it 

appears that although the sub-hypotheses involving social fit gathered some support, very 

little support was found overall for Model Hypotheses 1-4.   

However, the manipulation check revealed that students in the all components fit 

condition were more likely to believe their feedback than participants in all other conditions. 

To augment these results, I conducted a correlational test of the S’FICE model as well using 

the participants’ responses on the S’FICE instrument.  

3. Testing the correlational model 
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I tested the correlational model to gather further evidence for my hypotheses, 

although I could provide only correlational evidence (and not experimental evidence) 

regarding the relationships of the S’FICE model by doing so.    

4. Testing the S’FICE model with correlational data 

The Model Hypotheses that I tested with the correlational model are listed below. 

However, since I could only provide correlational evidence with the correlational tests, I’ve 

altered the wording of the model hypotheses to indicate that I’m testing “associations”, rather 

than “predictions”. Furthermore, hypotheses involving the different levels of fit have been 

altered and/or removed, because fit is treated as a continuous rather than categorical scale in 

the correlational tests. 

(1) Model Hypothesis 1: self-concept, goal, and social fit will be positively and 

moderately correlated (correlations ranging between .1 - .3; Cohen, 1988) to one 

another  

(2) Model Hypothesis 2: self-concept fit, goal fit, and social fit will each be uniquely 

associated with engagement  

a) Model Hypothesis 2a: the interaction between all three types of fit will be 

significantly associated with engagement   

b) Model Hypothesis 2b: self-concept fit will be significantly associated with 

engagement after accounting for the variance of goal and social fit 

c) Model Hypothesis 2c: goal fit will be significantly associated with engagement 

after accounting for the variance of self-concept and social fit 

d) Model Hypothesis 2d: social fit will be significantly associated with engagement 

after accounting for the variance of self-concept and goal fit  
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(3) Model Hypothesis 3: fit will be associated with fluency 

a) Model Hypothesis 3a: higher levels of self-concept fit will be associated with 

higher levels of cognitive fluency 

b) Model Hypothesis 3b: higher levels of goal fit will be associated with higher 

levels of motivational fluency 

c) Model Hypothesis 3c: higher levels of social fit will be associated with higher 

levels of interpersonal fluency 

(4) Model Hypothesis 4: fit will be associated with engagement via fluency  

a) Model Hypothesis 4a: higher levels of self-concept fit will be associated with 

greater engagement via higher levels of cognitive fluency 

b) Model Hypothesis 4b: higher levels of goal fit will be associated with greater 

engagement via higher levels of motivational fluency 

c) Model Hypothesis 4c: higher levels of social fit will be associated with greater 

engagement via higher levels of interpersonal fluency  

a. Testing Model Hypothesis 1. To test Model Hypothesis 1, I conducted 

correlations between self-concept fit, goal fit, and social fit scores of participants. Unlike in 

the experimental test of this model hypothesis, I did not separate participants by condition 

and expected all correlations to fall between the range of .1 - .3 (Cohen, 1988) indicating a 

moderate relationship between the three types of fit. These correlations appear in Table 17.  

Table 17 

Correlations between self-concept, goal, and social fit for all participants  

Variable M SD 1 2 3 
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1. self-concept fit 2.66 .31 -   

2. goal fit  2.95 .31 .27*** -  

3. social fit 2.71 .35 .59*** .13* - 

Note: *p < .05, ***p < .001  

As the results on Table 17 indicate, I found partial support for the predictions of 

Model Hypothesis 1. Whereas the correlation between self-concept fit and goal fit and the 

correlation between social fit and goal fit fell within the range of .1 - .3, the correlation 

between self-concept fit and social fit exceeded this range, showing a much stronger 

correlation than I anticipated.  

b. Testing Model Hypothesis 2. To test Model Hypothesis 2, I conducted a multiple 

linear regression where I regressed participants’ self-concept fit, goal fit, and social fit scores 

on their engagement scores. Contrary to expectations, although the model was significant [F 

(7, 283) = 13.56, p < .001], none of the sub-hypotheses were supported. The interaction 

between self-concept, goal, and social fit was not significant (p = .51), and self-concept fit (p 

= .53), goal fit (p = .49), and social fit (p = .81) were not significantly associated with 

engagement. Thus, there was no support for Model Hypothesis 2.  

To test Model Hypotheses 3 and 4, I ran three separate parallel multiple regression 

models. In the first model, I entered participants’ self-concept fit scores as the predictor 

(although I was only measuring its association with other variables since it was not 

experimentally manipulated) and engagement as the dependent variable and I entered 

cognitive fluency, motivational fluency, and interpersonal fluency as multiple parallel 

mediators (see Figure 5). For the second model, I entered participants’ goal fit scores as the 

predictor (see note above about using the term “predictor”) and engagement as the dependent 
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variable and I entered cognitive fluency, motivational fluency, and interpersonal fluency as 

multiple parallel mediators (see Figure 6). Finally, for the third model, I entered participants’ 

social fit scores as the predictor (same note as above) and engagement as the dependent 

variable and I entered cognitive fluency, motivational fluency, and interpersonal fluency as 

multiple parallel mediators (see Figure 7).   

c. Testing Model Hypothesis 3.  To test Model Hypothesis 3a, I referred to the first 

parallel multiple mediator model where self-concept fit was entered as the predictor (see 

Figure 5). In this model, as predicted, self-concept fit scores were positively and significantly 

associated with cognitive fluency [b = .36, t (289) = 2.77, p = .006].  

Figure 5 

The parallel multiple mediator model with self-concept fit as the predictor 

  

Note. Predicted relationships are indicated by unbroken lines and relationships that were not 

expected to be significant are indicated by dotted lines. 

When I ran a linear regression where I regressed self-concept fit on cognitive fluency 

(see Figure 6) in order to further explore this relationship, the results were identical: 



 

 

 

 96 

participant’s self-concept fit scores positively predicted their cognitive fluency scores [b = 

.36, F (1, 289) = 7.69, p = .006]. 

Figure 6 

Cognitive fluency regressed on self-concept fit 

 

Next to test Model Hypothesis 3b, I referred to the second parallel multiple mediator 

model where goal fit was entered as the predictor (see Figure 7). In this model, as predicted, 

goal fit scores were positively and significantly associated with motivational fluency [b = 

.61, t (289) = 4.78, p < .001]. Contradicting the predictions, the parallel multiple mediator 

model with goal fit as the predictor also showed a positive and significant relationship 

between goal fit and interpersonal fluency [t (289) = 4.19, p < .001]. 

Figure 7 

The parallel multiple mediator model with goal fit as the predictor 
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Note. Predicted relationships are indicated by unbroken lines and relationships that were not 

expected to be significant are indicated by dotted lines. 

When I ran a linear regression where I regressed goal fit on motivational fluency, the 

results were identical whereby goal fit scores positively predicted their motivational fluency 

scores [b = .61, F (1, 289) = 22.84, p < .001] (see Figure 8).  

Figure 8 

Motivational fluency regressed on goal fit 
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Finally, to test Model Hypothesis 3c, I referred to the third parallel multiple mediator 

model where social fit was entered as the predictor (see Figure 9). In this model, contrary to 

predictions, social fit scores were not significantly associated with interpersonal fluency [t 

(289) = -.2, p = .84]. Further contradicting the predictions, the parallel multiple mediator 

model with social fit as the predictor showed a positive and significant relationship between 

social fit and cognitive fluency [t (289) = 3.51, p < .001]. 

Figure 9 

The parallel multiple mediator model with social fit as the predictor 
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Note. Predicted relationships are indicated by unbroken lines and relationships that were not 

expected to be significant are indicated by dotted lines. 

When I ran a linear regression where I regressed social fit on interpersonal fluency, 

social fit scores did not positively predict interpersonal fluency scores, F (1, 289) = .02, p = 

.84.  

Thus, I found full support for Model Hypothesis 3a, but only partial support for 

Model Hypothesis 3b (due to the unexpected relationship between goal fit and interpersonal 

fluency), and no support for Model Hypothesis 3c.  

d. Testing Model Hypothesis 4. To test the fourth hypothesis, I examined the three 

separate parallel multiple mediator models with self-concept fit, goal fit, and social fit as the 

predictors, respectively. I also conducted three separate linear regression models to further 

probe these results.  

To test Model Hypothesis 4a, I examined the first parallel multiple mediator model 

where self-concept fit scores were entered as the predictor variable (see Figure 5). As 

predicted, there was a positive and significant direct relationship between self-concept fit and 
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engagement when accounting for cognitive, motivational, and interpersonal fluency [b = .20, 

t (289) = 2.94, p = .004]. However, contrary to predictions, the indirect effect of self-concept 

fit on engagement via cognitive fluency was not significant, 95% CI [-.04, .02] (see Figure 

10). 

Figure 10 

Multiple parallel mediator model with self-concept fit as the predictor, engagement as the 

dependent variable, and cognitive, motivational, and interpersonal fluency as mediators 

 

Note. Predicted relationships are indicated by unbroken lines and relationships that were not 

expected to be significant are indicated by dotted lines. Because the intention of this analysis 

was to measure the mediated relationship between self-concept fit on engagement via 

cognitive fluency, I only reported the significant paths that correspond to this relationship. 

No type of fluency showed a significant indirect relationship between self-concept fit and 

engagement. Of the indicated lines, a refers to the relationship of self-concept regressed on 

cognitive fluency, b refers to cognitive fluency regressed on engagement while accounting 

for self-concept fit, and c’ refers to self-concept fit regressed on engagement accounting for 
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the three types of fluency. Indicated numbers refer to the coefficients for each relationship. 

*p < .05, **p < .01. 

To further investigate this relationship, I conducted a mediation analysis, where I 

entered self-concept fit as the predictor, cognitive fluency as the mediator, and engagement 

as the dependent variable. As the first step of this analysis, I calculated the total effect of the 

relationship of self-concept fit and engagement. These results showed a positive and 

significant total relationship between self-concept fit and engagement [b = .17, F (1, 289) = 

4.72, p = .03]. As the next step, I calculated the relationship between self-concept fit and 

cognitive fluency. These results also showed a positive and significant relationship between 

self-concept fit and cognitive fluency [b = .36, F (1, 289) = 7.69, p = .006]. For the third step, 

I conducted a linear regression where I regressed cognitive fluency on engagement 

controlling for self-concept fit. Contrary to predictions (but similar to the parallel multiple 

mediator model), results of this step indicate that when self-concept fit is accounted for, there 

is no relationship between cognitive fluency and engagement [F (1, 289) = 2.75, p = .07], 

thus indicating that cognitive fluency does not mediate the relationship between self-concept 

fit and engagement (see Figure 11). Thus, no support was found for Model Hypothesis 4a.  

Figure 11 

Mediator model with self-concept fit as the predictor, engagement as the dependent variable, 

and cognitive fluency as the mediator 
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Note. Of the indicated lines, a refers to the relationship of self-concept regressed on cognitive 

fluency, b refers to cognitive fluency regressed on engagement while accounting for self-

concept fit, and c’ refers to self-concept fit regressed on engagement accounting for cognitive 

fluency. Indicated numbers refer to the coefficients for each relationship. *p < .05 

To test Model Hypothesis 4b, I examined the second parallel multiple mediator model 

where goal fit scores were entered as the predictor variable (see Figure 7). As predicted, there 

was a positive and significant direct relationship between goal fit and engagement when 

accounting for cognitive, motivational, and interpersonal fluency [b = .48, t (289) = 7.48, p < 

.001]. Further, according to my predictions, the indirect effect of goal fit on engagement via 

motivational fluency was significant, 95% CI [.07, .20]. Contrary to predictions, however, 

the indirect relationship of goal fit on engagement via interpersonal fluency was also 

significant, 95% CI [.002, .09]. However, the model results also revealed that the indirect 

relationship of goal fit on engagement via motivational fluency was stronger than the indirect 

relationship of goal fit on engagement via interpersonal fluency, 95% CI [.008, .18] (see 

Figure 12). 

Figure 12 
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Multiple parallel mediator model with goal fit as the predictor, engagement as the dependent 

variable, and cognitive, motivational, and interpersonal fluency as mediators 

 

Note. Predicted relationships are indicated by unbroken lines and relationships that were not 

expected to be significant are indicated by dotted lines. Of the indicated lines, each a refers to 

the relationship of goal fit regressed on motivational and interpersonal fluency respectively, 

each b refers to motivational and interpersonal fluency respectively, regressed on 

engagement while accounting for goal fit, and c’ refers to goal fit regressed on engagement 

accounting for the three types of fluency. Indicated numbers refer to the coefficients for each 

relationship. *p < .05, ***p < .001. 

To further investigate this relationship, I conducted a mediation analysis, where I 

entered goal fit as the predictor, motivational fluency as the mediator, and engagement as the 

dependent variable. As the first step of this analysis, I calculated the total effect of the 

relationship of goal fit and engagement. These results showed a positive and significant 

relationship between goal fit and engagement [b = .65, F (1, 289) = 87.85, p < .001]. As the 
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next step, I calculated the relationship between goal fit and motivational fluency. These 

results also showed a positive and significant relationship between goal fit and motivational 

fluency [b = .61, F (1, 289) = 22.84, p < .001]. For the third step, I conducted a linear 

regression where I regressed motivational fluency on engagement controlling for goal fit. As 

predicted, results of this step indicated a partial mediation of goal fit on engagement via 

motivational fluency, because goal fit had a significant relationship with engagement, [b = 

.50, t (289) = 7.77, p < .001] and motivational fluency also had a significant relationship with 

engagement, [b = .25, t (289) = 8.68, p < .001] when accounting for each other (see Figure 

13). Thus the results of the mediation analysis supported the findings from the parallel 

multiple mediator model, showing support for Model Hypothesis 4b.   

Figure 13 

Mediator model with goal fit as the predictor, engagement as the dependent variable, and 

motivational fluency as the mediator 

 

Note. Of the indicated lines, a refers to the relationship of goal fit regressed on motivational 

fluency, b refers to motivational fluency regressed on engagement while accounting for goal 
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fit, and c’ refers to goal fit regressed on engagement accounting for motivational fluency. 

Indicated numbers refer to the coefficients for each relationship. ***p < .001 

To test Model Hypothesis 4c, I examined the third parallel multiple mediator model 

where social fit scores were entered as the predictor variable. Contrary to my predictions, 

there was no significant total relationship between social fit and engagement when 

accounting for cognitive, motivational, and interpersonal fluency [t (289) = .08, p = .23]. 

Further contradicting my predictions, there was no significant indirect effect of social fit on 

engagement via interpersonal fluency, 95% CI [-.03, .03] (see Figure 14).  

Figure 14 

Multiple parallel mediator model with social fit as the predictor, engagement as the 

dependent variable, and cognitive, motivational, and interpersonal fluency as mediators 

 

Note. Predicted relationships are indicated by unbroken lines and relationships that were not 

expected to be significant are indicated by dotted lines. Because the intention of this analysis 

was to measure the mediated relationship between social fit on engagement via interpersonal 

fluency, I only reported the significant paths that correspond to this relationship, in addition 
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to unexpected relationships concerning social fit. Of the indicated lines, each a refers to the 

relationship of social fit regressed on cognitive and interpersonal fluency respectively, b 

refers to interpersonal fluency regressed on engagement while accounting for social fit, and 

c’ refers to social fit regressed on engagement accounting for the three types of fluency. 

Indicated numbers refer to the coefficients for each relationship. *p < .05, **p < .01. 

To further investigate this relationship, I conducted a mediation analysis, where I 

entered social fit as the predictor, interpersonal fluency as the mediator, and engagement as 

the dependent variable. As the first step of this analysis, I calculated the total effect of the 

relationship of social fit and engagement. These results showed no relationship between 

social fit and engagement [F (1, 289) = 1.48, p = .23]. As the next step, I calculated the 

relationship between social fit and interpersonal fluency. These results also showed no 

relationship between social fit and interpersonal fluency [F (1, 289) = .04, p = .84]. Although 

this indicated that mediation is not possible, because the “predictor” variable is expected to 

have a relationship with the mediator, I ran the third step as well to further probe the 

relationship between these three variables. Therefore, I conducted a linear regression where I 

regressed interpersonal fluency on engagement controlling for social fit. Similar to the first 

step, social fit did not show a relationship with engagement [t (289) = 1.41, p = .16]. 

However, as predicted, interpersonal fluency did show a positive and significant relationship 

with engagement [b = .20, t (289) = 7.29, p < .001] (see Figure 15). Thus, there was no 

support for Model Hypothesis 4c, although interpersonal fluency did show a relationship 

with engagement. 

Figure 15 



 

 

 

 107 

Mediator model with social fit as the predictor, engagement as the dependent variable, and 

interpersonal fluency as the mediator 

 

 Figure 16 contains a graphical summary of the results. I have included coefficients for 

the theoretically expected paths that were significant as well as the theoretically unexpected 

paths that were significant. Theoretically expected paths that were significant are indicated 

by black unbroken lines whereas theoretically unexpected significant paths are indicated by 

red unbroken lines. Finally, theoretically expected paths that were not significant are marked 

with a dotted line. 

Figure 16 

Summary figure of Study 2 correlational test of hypotheses 
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5. Conclusions. The results of the correlations, parallel multiple mediator model, 

ANOVAs, and linear regressions revealed some support for the experimental model. The 

experimental analysis showed support only for Model Hypotheses 3c and 4c, that concerned 

the relationship of social fit to interpersonal fluency and engagement. The parallel multiple 

mediator model revealed that there was a significant difference in strength of indirect effect 

between all components fit participants and only self-concept, only goal, and all components 

low fit participants in fit predicting engagement via interpersonal fluency. This difference 

was not significant between all components fit participants and only social fit participants. 

Thus, it appears that although the sub-hypotheses involving social fit gathered some support, 

very little support was found overall for Model Hypotheses 1-4. However, the correlational 

analyses revealed much more support for the S’FICE model. Self-concept and goal fit both 

showed direct relationships with their respective types of fluency. Goal fit showed a 

significant indirect relationship with engagement through the mediator of motivational 

fluency. Motivational and interpersonal fluency both showed a relationship with engagement. 
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Contradicting the hypotheses regarding the S’FICE model, self-concept fit showed a direct 

relationship with engagement, but cognitive fluency did not mediate this relationship, 

because it had no direct relationship with engagement. Furthermore, social fit was related to 

cognitive fluency, but not interpersonal fluency and had neither a direct nor indirect 

relationship with engagement (see Figure 16)5.  

C. Discussion 

 Both an experimental and a correlational test were conducted on the data gathered in 

Study 2 to test Model Hypotheses 1, 2, 3, and 4. I will summarize my findings for each 

Model Hypothesis.  

First, Model Hypothesis 1 centered on the correlations between self-concept, goal, 

and social fit. I predicted that the correlations between these types of fit would fall within the 

range of .1 - .3 (Cohen, 1988). In the experimental test of Model Hypothesis 1, I expected 

these correlations to slightly vary within this range according to the type of fit/s that 

participants were expected to experience. The results revealed no support for Model 

Hypothesis 1, because the correlations between the three types of fit for each experimental 

group and the control group did not adhere to the expected coefficients. However, in the 

correlational test, I found support for Model Hypothesis 1 concerning the correlations 

 
5 The same data analyses were run including the multiracial participants. These analyses revealed similar 

findings: accuracy significantly varied depending on fit condition (all components fit participants rated the 

feedback as more accurate than all other participants, p < .001; in the experimental test, only interpersonal 

fluency was significantly predicted by fit condition, F(4, 374) = 3.89, p = .004 and the model predicting 

engagement was significant, F(4, 374) = 2.98, p = .02; in the correlational test, self-concept fit only predicted 

cognitive fluency,  F(1, 377) = 10.19, p = .002, and engagement,  t(374) = 3.82, p < .001; goal fit predicted both 

motivational fluency,  F(1, 377) = 29.36, p < .001 and interpersonal fluency, F(1, 377) = 19.53, p < .001 as well 

as engagement,  t(374) = 8.44, p < .001; and social fit only predicted cognitive fluency, F(1, 377) = 13.24, p < 

.001; finally both motivational fluency, t(374) = 6.37, p < .001, and interpersonal fluency, t(374) = 4.18, p < 

.001, predicted engagement and cognitive fluency did not (p = .12). All these results match those that I obtained 

when I included only Latina/o/x participants in my final sample. 
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between self-concept and goal fit, as well as goal and social fit. Contrary to predictions, self-

concept and social fit showed a stronger correlation than I expected. Thus, Study 2 suggests 

that self-concept and social fit may be more related constructs than they were theorized to be, 

although in Study 1 I did find that participants responded to questions regarding self-concept 

fit and social fit in distinguishable ways. In terms of the applied uses of the S’FICE 

instrument, this similarity suggests that I should explore whether an intervention designed to 

increase self-concept fit would also increase social fit.  

The next hypothesis, Model Hypothesis 2, tested the prediction that self-concept fit, 

goal fit, and social fit would all have unique relationships to engagement. Therefore, in the 

experimental test I expected participants in the all components fit condition to have higher 

engagement scores than all other participants (Model Hypothesis 2a) and participants in the 

singular fit conditions (only self-concept fit, only goal fit, and only social fit, respectively) to 

have higher engagement scores than participants in the all components low fit condition 

(Model Hypotheses 2b, 2c, and 2d, respectively). However, only Model Hypothesis 2a 

received partial support as participants in the all components fit condition demonstrated 

higher engagement than participants in the only goal fit condition. The correlational test of 

Model Hypothesis 2 provided even less support as none of the types of fit showed a 

significant relationship to engagement when accounting for each other. Thus, it appeared as 

if the three types of fit may not have unique relationships with engagement. This suggested 

that it may be possible for a student to experience higher engagement with high levels of fit 

in only one or two types of fit rather than all three, although the experimental test suggested 

that perhaps there may exist a difference between students who are high in all types of fit 

compared to those who are only high in one or low in all. 
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Model Hypothesis 3 predicted that each type of fit would be associated with its 

respective type of fluency. In the experimental tests of this model, I only found support for 

Model Hypothesis 3c concerning the relationship between social fit and interpersonal 

fluency. I found that all components fit participants showed greater interpersonal fluency 

than all other participants except for those in the only social fit condition. The correlational 

test of these sub-hypotheses revealed more support. Model Hypothesis 3a received full 

support with self-concept fit showing a significant and positive association with cognitive 

fluency. Model Hypothesis 3b received partial support, because although goal fit showed a 

significant and positive association with motivational fluency, goal fit also showed a 

significant and positive association with interpersonal fluency. This was an interesting 

finding, considering that goal fit tested whether participants felt like their personal goals 

aligned with their ideal career goals and interpersonal fluency measured how easy 

participants anticipated it would be for them to form interpersonal relationships in their ideal 

career. In the context of goals in college, it could be conjectured that these two constructs are 

related in the case that students who expected to have personal goals that matched their ideal 

career goals expected to find other employees with similar personal goals and use this as 

common grounds for friendship. Finally, contradicting the findings of the experimental test, 

Model Hypothesis 3c received no support in the correlational test. Social fit was not 

significantly associated with interpersonal fluency and rather showed a positive and 

significant association to cognitive fluency. This finding relates to the correlational findings 

of Model Hypothesis 1 where I found a larger than expected correlation between self-concept 

fit and social fit scores. These results appear to suggest that participants who predict feeling 

like they will be able to be themselves in their ideal career (have high self-concept fit) and 
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those who predict feeling like they will belong among others in their ideal career (high social 

fit) are both likely to experience (or rather, predict experiencing) an ease in concentrating on 

ideal career tasks (have high cognitive fluency). Although this is not what I theoretically 

expected given the S’FICE model, it is compelling to think that students who do not 

anticipate feeling a need to change their identity to fit in their ideal career or be accepted by 

fellow employees, expect to be calmer and more focused on their work.  

For Model Hypothesis 4, I expected that fit scores would predict engagement via their 

respective type of fluency. The results of the analyses for Model Hypotheses 4a and 4b did 

not provide support for these hypotheses, but the results for Model Hypothesis 4c (social fit 

associated with engagement via interpersonal fluency) showed support. Participants in the all 

components fit condition showed a stronger indirect relationship with engagement via 

interpersonal fluency compared to participants in all the other conditions except for those in 

the only social fit condition. The correlational tests also showed no support for Model 

Hypothesis 4a, because self-concept fit did not show an indirect relationship with 

engagement via cognitive fluency. This seemed to be due to a disconnect between cognitive 

fluency and engagement, because self-concept fit was positively and significantly associated 

with both cognitive fluency as well as engagement, but cognitive fluency was not associated 

with engagement. The lack of a relationship between cognitive fluency and engagement is 

counterintuitive because I hypothesized that if students predicted that it would be easy to 

concentrate on their ideal career tasks, they would predict that they would be more engaged. 

As predicted, on the other hand, support was found for Model Hypothesis 4b, whereby goal 

fit was significantly and positively associated with engagement via motivational fluency. 

Thus, these results provided support for the idea that students who expected to feel like their 
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personal goals aligned with their ideal career goals (have high goal fit) expected to feel more 

engagement in their work as a function of expecting to feel a sense of ease in the pursuit of 

their goals (have high motivational fluency). Contrary to my predictions, this analysis also 

revealed that the relationship of goal fit on engagement via interpersonal fluency was 

significant and positive. However, as support for Model Hypothesis 4b, this analysis showed 

that the relationship between goal fit and engagement via motivational fluency was stronger 

than the relationship between goal fit and engagement via interpersonal fluency. Finally, 

contradicting the findings of the experimental test, the correlational test of Model Hypothesis 

4c found no support for social fit having a relationship with engagement via interpersonal 

fluency. First, social fit did not have a relationship with engagement, which is concerning 

and suggests that students who anticipated feeling like they belonged in their ideal career 

might not necessarily predict that they would engage in their ideal career work. Secondly, 

social fit was not related to interpersonal fluency, which is curious, because it suggests that 

students who anticipate feeling like they would belong in their ideal career may not 

necessarily anticipate feeling like their social interactions in their career would be smooth. 

Finally, social fit showed a positive and significant relationship with cognitive fluency, 

which in turn was not related to engagement. Thus, the findings on social fit are rather 

complicated because they suggest a relationship between belonging to one’s ideal career and 

feeling a sense of ease about one’s tasks in one’s ideal career (cognitive fluency), but not a 

relationship to an ease of interactions or work engagement, as was predicted. 

It must be briefly noted again that the results of the experimental analyses cannot be 

discussed without acknowledging the manipulation check analysis which indicated that 

students in the all components fit condition rated their results of fit as more accurate than did 
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other participants. This failure of the experimental manipulation raises some interesting 

possibilities. Our sample consisted of Latina/o/x students who are part of the UR student 

population and thus were expected to experience perceptions and thoughts that may 

contribute to lower academic performance compared to their non-UR peers. However, these 

students indicated that they were less likely to believe feedback saying they were a poor fit to 

their ideal career than feedback saying they were an excellent fit to their ideal career. This 

could indicate resilience in these students (Herrman et al., 2011); these students may still 

maintain a belief in their ability and their fit to their ideal career despite experiencing 

adversity in college. On the other hand, an unwillingness to acknowledge their lack of fit to 

their ideal career could also stem from a need to distort reality in efforts to protect themselves 

from harmful thoughts about their abilities (Sherman & Cohen, 2006). It is possible that 

students who were asked to engage in self-affirming exercises would be more comfortable 

accepting that they were a poor fit to their ideal career, because they would not interpret such 

information as a negative reflection of them as a person. 

Despite this failure of the manipulation in the experimental analyses, the correlational 

analyses could not be used to infer causality, and thus it was important to examine the results 

of both the experimental and correlational model.  

Taking both sets of results into account, I argue that these results indicate overall 

support for the relationship of goal fit on engagement via motivational fluency. These results 

also suggest a need to explore the similarities and differences between self-concept fit and 

social fit. Both self-concept and social fit showed associations with cognitive fluency, but 

only self-concept fit showed a direct relationship with engagement. Therefore, these results 

indicate that social fit and cognitive fluency may share significant amounts of variance but 
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are both poor predictors of engagement, in comparison to self-concept and goal fit. Thus, 

only self-concept and goal fit appear to play a role in predicting engagement, despite the 

similarity of self-concept fit and social fit relating to cognitive fluency. However, whereas 

self-concept fit only has a direct relationship with engagement, goal fit has both a direct 

relationship with engagement and an indirect relationship with engagement through both 

motivational fluency (as theorized) and interpersonal fluency (unexpected). These 

relationships are further discussed in the General Discussion.  

Given the results of the correlational and experimental tests, I wished to reassess the 

S’FICE instrument before conducting a further evaluation of the model. Although the results 

from Study 1 confirmed that the S’FICE instrument was sufficiently valid to be used in an 

experimental test of the S’FICE model in the context in which I used it, I wished to conduct a 

second round of instrument validation before using the instrument in the college context for 

which it was designed (rather than the ideal career context) to more closely approach the  

goal of validating this instrument to be used as a screening tool for UR college students.   

IX. Section 8: Study 3 - Second round of S’FICE instrument validation 

 Study 1 revealed only partial support for two of the three Instrument Hypotheses.  It 

revealed that Version 1 of the S’FICE instrument had five items that failed to distinguish 

among students' different fit levels and four items that underfit (did worse than) the model. 

As mentioned above, I decided that I wished to further improve the S’FICE instrument due to 

the failure to provide support for all Instrument Hypotheses with Version 1 of the S’FICE 

instrument.  

A. Stage 1: Construct mapping  
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 A second phase of construct mapping involves examining the construct itself and 

theorizing whether the results of Stage 4 (i.e., the results of Study 1) give reason to revise the 

theoretical definition of the construct itself. Therefore, at this stage, I re-examined how self-

concept fit, goal fit, and social fit were theoretically defined and confirmed that these 

definitions were reflected in the items constructed for each dimension. For instance, self-

concept fit was defined as the ability to feel like your true self in college, so I checked the 

self-concept fit items to ensure that they measured this concept.  

After confirming that the theoretical definitions of the dimensions were reflected in 

the items for that dimension, I looked at the statistical information for all the items. As 

mentioned in Study 1, Instrument Hypothesis 2 was supported, implying that participants’ 

responses matched a three-dimensional model better than a unidimensional model. Thus, 

overall, examination confirmed that self-concept, goal, and social fit were distinct enough 

dimensions. 

Since Instrument Hypothesis 3 (the items will all fit the model) was only mostly 

supported (4 items underfit the model), I re-examined these items to determine if they 

suggested a need for construct revision. From this examination, I concluded that the 

dimension of social fit required some theoretical revision. As a reminder, social fit refers to 

the extent to which individuals feel like they belonged in a context and/or are surrounded by 

similar others. Thus, the items measuring social fit in the S’FICE instrument either dealt with 

belonging or similarity to others in college. However, most of the social fit items misfit the 

data, with one of the items measuring similarity showing significant underfit. Therefore, it 

seemed that the presence of items measuring different aspects of social fit may have been 

problematic. Given the statistical problems with the social fit items, I concluded that a 
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revision of the dimension of social fit was necessary. To confirm this statistics-based 

decision, I referred to the SAFE model (Schmader & Sedikides, 2018. In their discussion of 

social fit, Schmader and Sedikides (2018) emphasized belonging to an environment over 

feeling similar to others in an environment. Given this statistical and theoretical justification, 

I adjusted the construct map so that social fit referred only to feeling as if one belonged 

among one’s peers in college. This concluded Stage 1 of the second round of instrument 

development. I concluded that whereas self-concept and goal fit needed no theoretical 

revision, the definition of social fit needed to be simplified to encompass only feelings of 

belonging. 

B. Stage 2: Item design  

Stage 2 of Study 3 required me to look at all the items in the S’FICE instrument to 

determine whether they needed to be changed in any way. Although only social fit required 

redefining in Stage 1, all items of the S’FICE instrument were evaluated at this stage. This is 

because item design is separate from construct development. Whereas in Stage 1 I needed to 

determine if the broad theoretical definitions of the dimensions needed to be revised, in Stage 

2, I dove into each specific item and evaluated how well it fit the model and whether 

theoretically-speaking, it measured one of the dimensions defined in Stage 1. 

1. Revisiting S’FICE items 

I first highlighted all the items that showed poor fit, distinguishing between those that 

showed underfit (the more problematic type of poor fit) and overfit (indicative of a 

potentially excellent item). I focused on the 4 items that indicated underfit, and after carefully 

considering their meaning and their fit to the respective construct map, I determined that 
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there was sufficient empirical and theoretical evidence to remove them. The four underfitting 

items that were removed and the theoretical reasons for removing them are indicated below: 

1. sc_2 The transition to college was very difficult for me: This item was intended to 

measure self-concept fit. Although students who experience less fit between who they 

are and who they feel like they can be in college are likely to agree with this item, 

there are other reasons that students could experience difficulty in transitioning to 

college (e.g., financial, adjusting to living on one’s own, etc.) 

2. sc_13 I am nervous about going to TA’s office hours and asking them questions: 

This item was also intended to measure self-concept fit. However, students’ 

relationships with TAs appeared to vastly differ, with some feeling less anxiety about 

approaching them versus professors and others feeling comparable levels of anxiety. 

Whereas anxiety in asking questions from professors was tied to students’ comfort in 

being themselves in college, anxiety in approaching TAs appeared not to be as strong 

an indicator of this factor.  

3. social_1 When I am in classes for my major, I see a lot of people who are very 

similar to me (in terms of things like my race, gender, financial background, 

etc.): This item was intended to measure social fit. However, this item was created to 

measure similarity to others in college. In Stage 1 of Round 2, I decided to adjust the 

construct map such that similarity would not be included under social fit. Thus, this 

item measuring similarity did not fit into the S’FICE instrument anymore. 

4. social_7 At least some of my closest friends are in college with me: This item was 

intended to measure social fit. However, upon closer reflection of the construct map 

on social fit, I determined that this item measured things other than belonging to 
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college. There were personal factors that may have affected students’ responses to 

this question (e.g., how outgoing participants are, extraversion levels, etc.), causing 

participant responses to vary wildly. 

Next, I looked at items that showed significant misfit but neither underfit nor overfit 

the model. Thus, these items were statistically not as concerning as items that underfit the 

model, but they were also not as good as items that showed overfit to the model and items 

that did not misfit the model. Before eliminating these items based solely on their statistical 

misfit, I also compared them to the construct map for a theoretical review:  

1. sc_8 I feel out of depth in my major: This item, intended to measure self-concept 

fit, showed misfit. Referencing the construct map on self-concept fit, I theorized that 

students may have construed “out of depth” in more ways than one, leading to them 

thinking about factors other than the extent to which they can be themselves in 

college. 

2. sc_10 My family is just as involved in my college education as they are in other 

aspects of my life: This item was meant to measure self-concept fit by estimating 

students’ family’s comfort with their college education. However, this item appeared 

to be construed in different ways by different students, leading me to theorize that 

students’ family’s involvement in their college education depended on more factors 

than their self-concept fit. 

3. goal_3 I feel like many professors and/or TAs in my major went to college for 

the same reasons as I did: This item was intended to measure goal fit. However, 

upon closer reflection, I theorized that it measured how well students thoughts that 
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their goals matched their professors’ and TAs’ goals, rather than whether they felt 

like they could pursue their personal goals in college 

4. goal_9 I have seriously considered switching my major: Although this item was 

intended to measure goal fit, the statistical misfit and comparison to the goal fit 

construct map led me to theorize that students may be thinking of factors other than 

the fit of their personal goals and college goals when considering dropping out of 

their major. 

5. social_4 I feel like I need to prove to the professors and/or TAs in my major that 

I’m JUST AS good as my classmates: This item was intended to measure social fit. 

It showed misfit. Furthermore, I determined that it had very little to do with feeling 

belonging among peers and more to do with feeling similar to peers. 

6. social_8 At least some of my closest friends are in my major with me: This item 

(intended to measure social fit) did not underfit as the identical item that asked about 

friends in students’ colleges. However, it did show misfit. Further, I determined that 

although having friends does measure belonging it may also measure personality 

traits associated with having friends. 

7. social_11 I feel like the professors and/or TAs can’t relate to the struggles I 

experience in college: This item was intended to measure social fit. However, I 

determined that it measured similarity to professors and TAs more so than similarity 

to peers in college. 

Finally, I made the decision to eliminate an item that did not show misfit:  

1. (goal_7r) The resources available to me in college are completely useless in 

helping me reach my goals: Although this item did not show misfit, it did fail to 



 

 

 

 121 

support Instrument Hypothesis 1, as participant thetas were not in ascending order for 

each step of the Likert scale. On deeper reflection, I also concluded that this item did 

not match the definition of goal fit according to the construct map. Goal fit was 

defined as participants feeling like the goals they must pursue in college align with 

their personal goals. I realized that the perceived usefulness of resources (measured 

by goal_7r) had very little to do with goal fit. Participants were perfectly capable of 

feeling like they could pursue their personal goals in college without benefiting from 

the resources offered by the college. To augment this theoretical argument, I referred 

to notes I made during cognitive interviews for Study 1. In answering goal_7r 

participants did show a tendency to respond in a way that did not exactly align with 

their responses to other goal fit items. At the time, this behavior was not significant 

enough to flag this item as problematic, but in conjunction with it failing Instrument 

Hypothesis 1 and considering its poor fit to the construct map, the evidence suggested 

that goal_7r should be eliminated from the S’FICE instrument in order for the S’FICE 

instrument to truly measure only self-concept, goal, and social fit. 

2. Cognitive interviews on the new set of S’FICE items 

I conducted a second round of cognitive interviews with the new set of items. Nine 

participants who identified as at least one of the underrepresented groups (Black, Latina/o/x, 

first-generation, female in STEM) participated in a 30-minute session and received $10 

Amazon gift cards in exchange for their time. Participants were recruited by the UCSB 

Registrar and were all undergraduate students at the University of California, Santa Barbara. 

Each interview was conducted over Zoom. During each interview, I shared my screen 

and displayed each item at the top of a PowerPoint slide with the response scale (Strongly 
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Disagree, Disagree, Agree, Strongly Agree) displayed below. I walked participants through 

what a cognitive interview meant and asked them to talk through their process of responding 

to each item and the reasons why they chose their selected scale point for that item. I 

recorded participants’ confusion at items, disagreements between what an item meant, and 

thought patterns they displayed that did not match what I intended them to be thinking about. 

Based on the cognitive interviews, two additional items were removed: 

1. (sc_7) I am basically the same person in college as I am in the place I am most 

comfortable in: Many interviewees found this item confusing and could not provide 

an answer to it until I explained the item. Once it was explained to them, they 

mentioned that their response to this question was the same as their response to sc_3 

“I think being a student is a very big part of who I am”. This item (sc_3) was in 

comparison a much easier item for the students to understand. Given the redundancy 

of sc_7 with sc_3 and the difficulty students showed in interpreting this item, it was 

removed.  

2. (social_12) I feel like my family background and upbringing affect my social 

interactions in college: The way students responded to this varied greatly and their 

responses depended more on their relationships with their family rather than how they 

felt they belonged in college.  

In addition, the wording of several items that the interviewees found confusing or 

ambiguous was adjusted. These adjustments are described below: 

1. sc_1 My family and/or I always assumed I would go to college: The “and” was 

changed to “and/or” to accommodate students with different relationships with their 

family.  
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2. sc_2 When I’m in college, I’m more aware of things like my race, gender, 

financial background, etc.: Students reported trouble understanding the previous 

version of this item due to its length and complexity. This version seemed easier to 

understand. 

3. sc_7 I feel like I am my true self (or one of my true selves) when I am in college: 

Several students did not agree with the idea of having a single true self. Therefore, the 

possibility of having multiple true selves was added to the item. Further, I changed it 

from a reverse-scored item to a positively worded item to ease understanding. 

4. sc_8 Within the last few weeks, I have felt nervous about going to professors’ 

office hours and asking them questions: Students discussed a change in their 

feelings about talking to professors over time. They mentioned having felt nervous in 

earlier years and having since overcome these nerves. Thus “last few weeks” was 

added to differentiate these students from those who still felt nervous about 

approaching professors. 

5. goal_1 The goals typically associated with my major match my own goals for 

being in college: Students found the term “emphasized” to be confusing and 

interpreted in multiple ways. Switching “emphasized” to “typically associated” 

helped all students interpret the question in comparable ways. 

6. goal_6 I plan to pursue one of the careers that a typically successful student in 

my major would pursue: Students mentioned there being several different career 

avenues that typically successful students in their major would pursue. Thus, I 

changed the wording to accommodate these multiple pathways. 
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7. social_1 I know at least a few people in college who I can relate to, or who can 

relate to me: I changed this item from reverse-scored wording to positive wording to 

ease participants’ understanding of what this item was asking. 

8. social_2r I feel out of place when I sit in classes for my major (in person) and 

look around at the other students: I added “(in person)” because many students 

described having different thoughts in online lecture settings compared to in-person 

lecture settings. 

9. social_3 I don’t think people in college would understand the types of personal 

issues I’m facing: I changed this from students reporting whether they would share 

their personal issues with others for fear of others not understanding these issues. 

Many students reported not being willing to share their personal problems with others 

and typically avoiding such interactions. Thus, I changed it to ask students whether 

they think others would understand their issues. 

10. social_4 I know at least a few people in college who like me for who I am: In the 

interviews, students reported that due to remote learning, they were not able to make 

too many friends at UCSB. However, they also mentioned that the few friends they 

made were very close to them and that they felt belonging to these smaller friend 

groups. The intention of the social fit items was to measure students’ feelings of 

belonging among others in college. By this definition, students who reported having 

only few friends but feeling belonging among them also showed high fit. Thus, in 

order for these students to be properly measured by the social_4 item, I changed the 

word “many” to the phrase “at least a few”. The intention of this change was to 
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differentiate between students who felt like they had at least a few friends and those 

who did not feel close to anyone. 

11. social_5 I change a lot of things about myself when I interact with other students 

in college: “Major” was changed to “college” because many students had more 

interactions with students outside their major. 

12. social_6 When I think about the other students in my major (friends or 

otherwise), I feel accepted by them: In this item “accepted by them” was changed 

from “belong among them”. Students had different interpretations for what “belong 

among them” meant, and interpreted acceptance in more similar ways. 

3. Summary of changes in Stage 2  

To summarize, 14 items from the original S’FICE instrument were deleted due to a 

combination of theoretical, quantitative, and qualitative evidence. A further 12 items were 

revised to adjust for more complex responses, to increase clarity, or to accommodate for the 

changed circumstances in the educational context due to COVID-19. The final instrument 

consisted of 20 items, of which 8 were self-concept fit items, 6 were goal fit items, and 6 

were social fit items. 

C. Stage 3: Outcome space 

The outcome space of an instrument relates to how each item is scored. In the case of the 

S’FICE instrument, each item is answered on a Likert scale and thus how it is scored is 

predetermined. However, Instrument Hypothesis 1 of Study 1 tested whether the appropriate 

Likert scale was selected for the S’FICE instrument. As the results revealed, the data 

collected on 27 items supported the chosen Likert scale with the average participant thetas 
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falling in ascending order into the categories of “Strongly Disagree”, “Disagree”, “Agree”, 

and “Strongly Agree”.  

Four of the seven items that did not reveal this pattern were removed from Version 2 of 

the S’FICE instrument. The wording of the remaining three items was adjusted.  

In summary, I determined that the outcome space of the S’FICE instrument did not 

require modification as I had already modified the few items that did not align with this 

outcome space.  

D. Stage 4: Measurement model 

The next stage involved choosing the measurement model and using it to test whether the 

data collected from Version 2 of the S’FICE instrument matched the theoretical S’FICE 

model. Therefore, a second round of data was collected and analyzed using the 

multidimensional Rasch rating-scale model.  

1. Method 

 a. Participants. As a reminder, the suggested sample size for RSM is 10-20 

participants per parameter. Since Version 2 of the S’FICE instrument had 20 items, this 

required a sample size between 200-400 participants. A total of 322 participants were 

recruited via Prolific Academic. Participants received $1.27 in payment for the study, which 

was estimated to take less than 10 minutes.  

After excluding participants who failed the attention checks and/or did not answer all 

the questions in the study, a final sample of 308 participants was obtained. Of these 

participants, 68 were Black, 62 were Latina/o/x, 71 were women in STEM, 35 were first-

generation, and 72 were non-underrepresented students. The mean age of the sample was 21 

(SD = 2.83) and 79.55% of the sample was female (17.53% was male and 2.92% was other).  
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In comparison to the sample in Study 1, this sample had a similar mean age. In terms 

of percentage of representation, Black participants were similarly represented (22% 

compared to 20% in Part A), Latina/o/x participants were equally represented (20% versus 

20%), women in STEM were similarly represented (23% versus 21% in Part A), first-

generation students were slightly less represented (11% compared to 19% in Part A), and 

non-UR students were similarly represented (23% compared to 20% in Part A).  

b. Procedure. The entire study was conducted online and approved by the UCSB 

ethics committee (under IRB protocol – 196-21-0438). 

Participants were informed that the purpose of the study was to test a “scale” that had 

been developed to measure students’ college experiences. After indicating informed consent, 

participants were instructed to answer the questions thinking about the major that they were 

currently in or the major they wanted to get into (if they were not in one yet) and to think 

about their STEM major (or minor) if they were in multiple majors and/or minors.  

Participants were then presented with Version 2 of the S’FICE instrument (see 

Appendix M). On each page, participants viewed 5-6 items. The S’FICE instrument items 

were presented in random order. Participants also responded to three attention check items 

that directed them to select a particular response (e.g., Please select “Strongly Disagree” for 

this question). These questions were randomly presented among the S’FICE items.  

Participants then responded to demographics questions about their major, 

race/ethnicity, parents’ education, age, and whether they were transfer students, freshmen, 

and/or international students (see Appendix E).  

2. Results  

First, I report the descriptive statistics for Version 2 of the S’FICE instrument. 



 

 

 

 128 

a. Descriptive statistics. After reverse-scoring negatively worded items, I calculated 

the means and standard deviations for self-concept fit, goal fit, and social fit items. These 

descriptive statistics are given in Tables 18-20.  

Table 18 displays the self-concept fit scores for participants. As a reminder, higher 

values indicate greater self-concept fit and participants respond to each item on a scale from 

1-4. As indicated by Table 18, self-concept scores appear consistent across all demographic 

groups. 

Table 18   

Self-concept fit scores for each demographic group  

Demographic group Means and standard deviations of self-concept fit scores 

 M SD 

Black 
2.71 0.2 

Latina/o/x 
2.76 0.2 

Females in STEM 
2.74 0.17 

First-generation 
2.78 0.18 

Non-UR 
2.73 0.19 

 

Table 19 displays the descriptive statistics for goal fit scores of participants. These 

means and standard deviations were based on scores ranging from 1, indicating extremely 

low goal fit to 4, indicating extremely high goal fit.  

Table 19   

Goal fit scores split by demographic group  
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Demographic group Means and standard deviations of goal fit scores 

 M SD 

Black 
2.92 0.42 

Latina/o/x 
3.06 0.33 

Females in STEM 
2.84 0.38 

First-generation 
2.88 0.43 

Non-UR 
2.9 0.37 

 

Given that the mean scores ranged more widely for goal fit compared to self-concept 

fit, I conducted a one-way ANOVA to measure whether the goal fit scores varied by 

demographics group. The results indicated that there was a significant difference, F(4, 303) = 

3.08, p = .02. A Tukey’s HSD revealed that this difference was driven by a significant 

difference in goal fit scores between Latina/o/x participants and females in STEM majors (p 

= .01). None of the other pairs were significantly different from each other.  

Finally, Table 20 displays the social fit scores for participants. Once again, these 

means and standard deviations were based on scores ranging from 1, indicating extremely 
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low social fit to 4, indicating extremely high social fit. Social fit scores appeared comparable 

across all demographic groups. 

Table 20   

Social fit scores split by demographic group  

Demographic group Means and standard deviations of social fit scores 

 M SD 

Black 
2.62 0.17 

Latina/o/x 
2.63 0.15 

Females in STEM 
2.64 0.16 

First-generation 
2.63 0.18 

Non-UR 
2.66 0.15 

 

 As Tables 18-20 indicate, self-concept, goal, and social fit scores were similar across 

all UR and non-UR groups, suggesting, as with Version 1 of the S’FICE instrument, that 

Version 2 of the S’FICE instrument measured self-concept, goal, and social fit similarly 

across all sampled demographic groups. 

b. Test of Instrument Hypotheses. Before reporting the results of the multidimensional 

RSM, I have laid out the Instrument Hypotheses that were again tested in Study 3, Stage 4: 

(1) Instrument Hypothesis 1: Participants of increasing ability will choose increasingly 

higher Likert scale steps for each item  

(2) Instrument Hypothesis 2: The data will fit a three-dimensional model better than a 

unidimensional model 
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(3) Instrument Hypothesis 3: Each item will fit the statistical model defined based on the 

theoretical S’FICE model 

i. Instrument Hypothesis 1: Testing the distinctiveness of categories. I again 

investigated whether the four response categories (Strongly Disagree, Disagree, Agree, and 

Strongly Agree) were sufficiently distinct for each S’FICE item and that participants selected 

the categories that matched their “ability” in each type of fit (that is, participants with 

extremely low levels of fit would choose strongly disagree; participants with somewhat low 

levels of fit would choose disagree; participants with somewhat high levels of fit would 

choose agree; and participants with extremely high levels of fit would choose strongly agree).  

As in Study 1, I grouped participants’ self-concept, goal, and social fit theta estimates 

(indicative of participant ability) by their responses to each self-concept, goal, and social fit 

item and computed the mean self-concept, goal, and social fit theta for each response 

category of each item. To support Instrument Hypothesis 1, each item should have showed 

the average thetas for the response categories to be in ascending order. Five out of 20 items 

failed to show a gradual increase in theta across the response categories (see Table 21). The 

five items with non-ascending thetas are highlighted with an asterisk. 

Table 21 

Theta averages (of respective fit type) for each response category of each item 

Item name Strongly Disagree Disagree Agree Strongly Agree 

 sc_1*  0.5 -0.21 0.06 -0.11 

 sc_2r  -0.28 -0.13 0.18 0.33 

 sc_3  -0.6 -0.47 -0.07 0.36 

 sc_4*  -0.26 -0.56 0.01 0.58 



 

 

 

 132 

 sc_5  -1.52 -0.78 -0.17 0.57 

 sc_6r  -0.54 -0.26 0.31 0.95 

 sc_7  -1.09 -0.54 -0.01 0.68 

 sc_8r  -0.55 -0.23 0.27 0.91 

 goal_1*  0.64 -0.04 NA NA6 

 goal_2*  -1.18 -0.44 0.62 -0.04 

 goal_3  -0.71 -0.52 -0.29 0.6 

 goal_4  -1.33 -0.88 -0.33 0.74 

 goal_5  -1.22 -0.74 -0.14 0.92 

 goal_6  -1.03 -0.76 0 0.93 

 social_1*  -1.61 -0.32 0.57 -0.11 

 social_2r  -1.31 -0.66 0.11 1.18 

 social_3r  -0.97 -0.54 0.12 0.97 

 social_4  -1.3 -0.78 -0.32 0.66 

 social_5r  -1.28 -0.61 0.22 0.87 

 social_6  -1.79 -0.85 0.09 1.03 

 

As Table 21 indicates, five of the 20 items did not show ascending patterns of 

participant thetas across categories. This is a lower number than what I found in Study 1 

(where seven items showed this pattern), but is still an equivalent number of items, because 

Version 2 of the S’FICE instrument had a lower number of items. Thus, responses to Version 

2 of the S’FICE still failed to fully support Instrument Hypothesis 1.  

 
6 It should be noted that no participants selected “Agree” or “Strongly Agree” for goal_1. The reasons that this was not a 

concern are discussed in Appendix N. 
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ii. Instrument Hypothesis 2: Testing whether the data fits a three-dimensional 

model the best. The next step in testing the validity of Version 2 of the S’FICE instrument 

was to see if the dimensional structure specified by the S’FICE model was the best fit for the 

data collected. I again compared the three-dimensional model (dimensions: self-concept fit, 

goal fit, and social fit) to a unidimensional model that assumed that all the items measured 

one overarching construct of “fit to college”7. I once again obtained Akaike’s Information 

Criterion (AIC; Akaike, 1981), G2 values, and number of parameters to determine whether 

the multidimensional model fit the data significantly better than the unidimensional model. 

These values are indicated in Table 22.  

Table 22 

AIC, G2 values, and the number of parameters for the three-dimensional and unidimensional 

models of Version 2 of the S’FICE instrument 

Model type  AIC   G2  
 Number of 

parameters  

Unidimensional  13341.65 13295.65 23 

Three-dimensional 13322.95 13266.95 28 

 

The AIC for the three-dimensional model was lower than the AIC for the 

unidimensional model, suggesting that the former is a better fit than the latter. To confirm 

 
7 In Study 1, I also calculated a consecutive model (Briggs & Wilson, 2003). The intention of reporting this 

consecutive model was to demonstrate the difference between a three-dimensional model and the consecutive 

model where each dimension is calculated separately. Comparing a three-dimensional model to a consecutive 

model is not a central aspect to instrument validation, which focuses on how a three-dimensional model 

compares to a unidimensional model. I therefore do not report a consecutive model calculation for Study 3. 
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this observation, a chi-square test of fitness was conducted based on the G2 values of each 

model. The difference in G2 scores was 28.7. At 5 degrees of freedom and α = .001, the 

critical chi-square value was 20.52. Since the difference between the G2 scores of the two 

models exceeded this value, the models can be judged to be significantly different from each 

other. Thus, the three-dimensional model, once again, fit the data significantly better than the 

unidimensional model. 

iii. Instrument Hypothesis 3: Examining the item fit statistics. I then examined the 

item fit statistics of Version 2 of the S’FICE instrument. The item fit statistics for each item 

(the infit statistic, t value associated with each infit statistic, and p values) are reported in 

Table 23. Further, the outfit statistics associated with each item were checked to confirm that 

they aligned with the information given by the infit statistics (Wu & Adams, 2013). 

Table 23 

The infit values, t statistics, and p values for the items of Version 2 of the S’FICE instrument 

Item Fit indices (α = .05) 

 
Weighted mean square 

(infit) 
Infit t statistic Infit p value 

sc_1* 0.61 -5.81 <0.001 

sc_2r 1.17 2.27 0.02 

sc_3** 1.37 4.24 <0.001 

sc_4 0.92 -1.03 0.3 

sc_5 0.79 -2.82 <0.001 

sc_6r 1.21 2.78 0.01 

sc_7 0.96 -0.54 0.59 
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sc_8r** 1.48 5.8 <0.001 

goal_1 0.95 -0.7 0.49 

goal_2 0.79 -3.03 <0.001 

goal_3 1.3 3.55 <0.001 

goal_4 0.79 -2.87 <0.001 

goal_5 0.83 -2.32 0.02 

goal_6 0.9 -1.32 0.19 

social_1 1.08 1 0.32 

social_2r 1.01 0.13 0.9 

social_3r 1.2 2.51 0.01 

social_4 1.19 2.27 0.02 

social_5r 1.02 0.24 0.81 

social_6* 0.67 -4.75 <0.001 

Note: In this table, sc indicates self-concept fit items, goal indicates goal fit items, and social 

indicates social fit items. Items with an “r” at the end indicate reverse-scored items. 

 Wilson’s (2005) rule of identifying items that indicated both a significant p value and 

a weighted mean square either less than .75 or greater than 1.33 was used to identify 

misfitting items. A single asterisk indicates items that showed significant overfit (2 items) 

and two asterisks indicate items that show underfit (2 items): 

1. sc_3 I think being a student is a very big part of who I am 

2. sc_8r Within the last few weeks, I have felt nervous about going to professors’ 

office hours and asking them questions  

Thus, in Version 1 of the S’FICE instrument, 11.76% of items in the instrument showed 

underfit, whereas in Version 2 of the S’FICE instrument, 10% of items showed underfit. 
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Furthermore, if I were to use a significant p value as sufficient basis of deciding misfit of an 

item, 88.24% of items in Version 1 of the S’FICE instrument misfit the model (30 items), 

whereas only 65% of items in Version 2 of the S’FICE instrument misfit the model (13 items). 

Therefore, although the differences are small, Version 2 of the S’FICE instrument shows 

improvement in terms of item fit.  

c. Computation of discrepant indices for Version 2 of the S’FICE instrument. Given 

this positive outcome, I also calculated discrepancy scores based on participants' responses 

to the self-concept fit, goal fit, and social fit items of Version 2 of the S’FICE instrument. 

The intention of this calculation was to determine whether it would be best to interpret 

students’ scores on the three types of fit separately or as an average of the three scores.  

Calculating participants’ DIs revealed that 141 participants out of 308 participants had 

a DI score that exceeded .5 (indicating that a participant’s average theta score misrepresents 

their individual theta scores; Briggs & Wilson, 2003). In Study 3, the percentage of students 

with higher DI scores was quite large: 45.78% (larger than Briggs and Wilson’s study, and 

larger than Study 1). This indicates that students’ three S’FICE scores (for self-concept, goal, 

and social fit) should be interpreted separately rather than combining them into one average.  

3. Discussion 

Version 2 of the S’FICE instrument was developed in the course of Study 3. The new 

instrument has fewer items. All of these items are from the original S’FICE instrument, 

although the wording of a few of them was changed. 

Testing the Instrument Hypotheses on this version revealed mixed results. Instrument 

Hypothesis 1 was supported roughly to the same extent by both Study 1 and Study 3. In both 

cases, a small percentage of items showed data where participant thetas were not organized 
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in ascending order across the categories. Instrument Hypothesis 2 received similarly positive 

support in both studies. With both Version 1 and Version 2 of the S’FICE instrument, a 

three-dimensional model was found to fit significantly better than a unidimensional model. 

Finally, Instrument Hypothesis 3 received slightly higher support from Study 3 compared to 

Part A. A somewhat smaller percentage of items showed underfit in Version 2 of the S’FICE 

instrument compared to Version 1, and an even smaller percentage of items showed all types 

of misfit in Version 2 compared to Version 1. 

Thus, Study 3 concludes that Version 2 of the S’FICE instrument performs just as 

well in most ways and slightly better in one way when compared to Version 1 of the S’FICE 

instrument.  

The largest difference between the two instruments arises in the discrepant indices’ 

calculation, since the average theta score of more participants in Version 2 (45.78%) was 

misrepresentative of how they responded to the individual sub-instruments measuring self-

concept, goal, and social fit compared to Version 1 (26.8%). Since DI calculations indicate 

only how an instrument should be used versus whether an instrument is valid, this finding is 

distinct from results for Instrument Hypothesis 2, where I found that the data best fit a 

multidimensional model that distinguished between self-concept, goal, and social fit. 

Because of this distinction, I argue that this finding adds further strength to the construct map 

of the S’FICE model. This finding provides further evidence that self-concept fit, goal fit, 

and social fit are distinct dimensions of the general concept of fit to college and that students’ 

responses on items measuring the three types of fit need to be observed separately rather than 

as an average. 
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A significant benefit of Version 2 of the S’FICE instrument compared to Version 1, is 

its shorter nature. Whereas Version 1 has 34 items, Version 2 has only 20 items. Thus, it took 

participants much less time to take Version 2 of the S’FICE instrument than Version 1. I 

intended the S’FICE instrument to be used as a screening tool that would enable colleges to 

determine the specific types of fit their students might lack and direct them to interventions 

designed to address these specific gaps in fit to college. Given this intention, a shorter 

version of the instrument would likely be more useful as it would be easier to administer to 

students and students would be more likely to respond to all the items. Therefore, Version 2 

of the S’FICE model was employed in Study 4.  

X. Section 9: Study 4 - The S’FICE model as a predictor of UR academic outcomes and 

wellbeing 

 Study 4 was a correlational and longitudinal test of the S’FICE model. The intention 

of Study 4 was to gather correlational data to test all the Model Hypotheses regarding the 

S’FICE model and to compare the predictive ability of the S’FICE instrument to other 

instruments that have been previously used to predict UR students’ academic performance.  

In Part I of Study 4, participants responded to Version 2 of the S’FICE instrument; 

cognitive, motivational, and interpersonal fluency instruments; two engagement instruments; 

and several previously published instruments designed to measure constructs used to predict 

academic performance: stereotype threat, ambient belonging, cultural mismatch, and 

belonging uncertainty. In Part II of Study 4, participants’ GPA scores were accessed as a 

measure of their academic performance and participants responded to an instrument 

measuring their psychological wellbeing. 
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The Model Hypotheses tested in Study 4 appear below. They are similar to the 

hypotheses tested in the correlational test of Study 2, since no variables were manipulated in 

Study 4:  

Model Hypothesis 1: self-concept, goal, and social fit will be positively and 

moderately correlated (correlations ranging between .1 - .3; Cohen, 1988) to one another  

Model Hypothesis 2: self-concept fit, goal fit, and social fit will each be uniquely 

associated with engagement  

Model Hypothesis 2a: the interaction between all three types of fit will be 

significantly associated with engagement   

Model Hypothesis 2b: self-concept fit will be significantly associated with 

engagement after accounting for the variance of goal and social fit 

Model Hypothesis 2c: goal fit will be significantly associated with 

engagement after accounting for the variance of self-concept and social fit 

Model Hypothesis 2d: social fit will be significantly associated with 

engagement after accounting for the variance of self-concept and goal fit  

Model Hypothesis 3: fit will be associated with fluency  

Model Hypothesis 3a: higher levels of self-concept fit will be associated with 

higher levels of cognitive fluency 

Model Hypothesis 3b: higher levels of goal fit will be associated with higher 

levels of motivational fluency 

Model Hypothesis 3c: higher levels of social fit will be associated with higher 

levels of interpersonal fluency 

Model Hypothesis 4: fit will be associated with engagement via fluency  
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Model Hypothesis 4a: higher levels of self-concept fit will be associated with 

greater engagement via higher levels of cognitive fluency 

Model Hypothesis 4b: higher levels of goal fit will be associated with greater 

engagement via higher levels of motivational fluency 

Model Hypothesis 4c: higher levels of social fit will be associated with greater 

engagement via higher levels of interpersonal fluency 

Model Hypothesis 5: engagement will positively and strongly correlate (correlations 

exceeding .3; Cohen, 1988) with academic performance  

Model Hypothesis 6: fit will be associated with academic performance via fluency 

and engagement  

Model Hypothesis 6a: higher levels of self-concept fit will be associated with 

greater academic performance via higher levels of cognitive fluency and 

greater engagement 

Model Hypothesis 6b: higher levels of goal fit will be associated with greater 

academic performance via higher levels of motivational fluency and greater 

engagement 

Model Hypothesis 6c: higher levels of social fit will be associated with greater 

academic performance via higher levels of interpersonal fluency and greater 

engagement 

Model Hypothesis 7 (Exploratory): engagement will positively and strongly correlate 

(correlations exceeding .3; Cohen, 1988) with wellbeing  

Model Hypothesis 8 (Exploratory): fit will be associated with wellbeing via fluency 

and engagement  
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Model Hypothesis 8a (Exploratory): higher levels of self-concept fit will be 

associated with greater wellbeing via higher levels of cognitive fluency and 

greater engagement 

Model Hypothesis 8b (Exploratory): higher levels of goal fit will be associated 

with greater wellbeing via higher levels of motivational fluency and greater 

engagement 

Model Hypothesis 8c (Exploratory): higher levels of social fit will be 

associated with greater wellbeing via higher levels of interpersonal fluency and 

greater engagement   

A. Method 

In order to test these Model Hypotheses, I conducted a two-part longitudinal study. 

Participants were first recruited in the Fall Quarter of 2021 to participate in Part I of the 

study. In Part II of the study, I obtained the GPAs of participants from Fall Quarter 2021 and 

re-contacted participants in the Winter Quarter of 2022.  

1. Participants  

 As in Study 2, I wished to eliminate external variables that may cause variation in the 

data and thus limited the sample to Latina/o/x undergraduate students. Furthermore, since I 

wanted to test the predictive value of fit to college on fluency and engagement, I recruited 

participants who had been at UCSB for at least one year.  

As I intended to use Structural Equation Modeling (SEM) to test the hypotheses, 

SEM standards were employed to determine the sample size. According to current SEM 

standards (Jackson, 2003; Kline, 2010) 20 participants are suggested per parameter in the 

model. The SEM model used to analyze the data for Study 4 had 11 parameters (see Figure 
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17). This rule required a final sample size of 220 participants. However, based on previous 

longitudinal research, participant attrition tends to vary between 20-30% (Bellon et al., 2010; 

Winefield et al., 1990). Thus, in order to ensure a final sample of 220 participants, the 

recommended sample size for Part 1 was 286.  

Figure 17 

The structural equation model that was proposed to test the S’FICE model 

 

Once again, the UCSB registrar emailed a sample of 3000 participants who fit this 

description on my behalf. However, to ensure that my sample consisted only of non-

freshmen participants who identified only as Latina/o/x, participants took a pre-screening 

survey before the study. A total sample of 602 participants responded to the pre-screening 

survey (see Measures for more details). Of these 602 participants, 310 participants were 

excluded because they did not identify as only Latina/o/x (for instance, they may have 

identified as Latina/o/x and White) and/or they indicated being in their first year of college. 

These 310 participants did not advance to Study 4 Part I and were thanked for their time. A 

further 24 participants were excluded for having insufficient data8 . Last, a group of 31 

 
8 Only participants with less than 30% of responses were excluded from the sample. This decision was made 

because recruiting enough participants for Study 4 proved very difficult and since I anticipated experiencing a 

further dip in participation in Part II of the study. Therefore, I did not want to exclude too many participants. 
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participants failed at least one attention check. Although in Study 2 all participants who 

failed at least one attention check were excluded, I adopted a more lenient exclusion rule for 

Study 4, given that the initial eligible sample was already smaller than desirable (n = 268). 

To assess excluding only a subset of participants who failed the attention checks, I conducted 

a one-way ANOVA analysis comparing the time taken to complete the Part I survey between 

participants who failed zero, one, two, or three attention check questions. This ANOVA 

indicated that there was no significant difference between the time taken by participants who 

failed none, only one, only two, and all three attention check questions, F (3, 258) = .14, p = 

.94. Thus, I only excluded the participants who failed two or more attention checks, bringing 

my sample size to n = 262.  

As predicted, attrition was exacerbated by the need to access to GPAs and collection 

of wellbeing data. Although participants gave consent to using their GPA data in Part I, this 

consent had to be re-obtained separately from their survey responses to comply with the 

Family Educational Right and Privacy Act (FERPA) regulations (U.S. Department of 

Education, 2021). Several students did not respond to the email inviting them to provide 

consent to access their GPA records. Many participants also failed to respond for Part II 

when re-contacted for the wellbeing assessment. In an attempt to maintain as large a sample 

size as possible, I included any participant for whom I was able to assess GPA (participants 

who provided consent to access GPAs) or well-being (participants who responded to the 

well-being survey) data, or both, during Part II.   

This final sample consisted of n = 212 Latina/o/x individuals of which 70% were 

female (24% were male and 6% were gender non-conforming) with a mean age of 20.22 (SD 

= 1.43).  
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Participants received $5 for completing Part I of the study and $5 for completing Part 

II.  

2. Procedure at Part I  

In Fall Quarter 2021, participants were contacted by the UCSB Registrar about a two-

part study for which they would receive $10. All participants who clicked on the link were 

directed to a pre-screening form that asked them to report their race/ethnicity, gender, age, 

major, educational status of their parent/s, and whether they were first years, transfer 

students, or international students (see Appendix E). 

Participants who identified as only Latina/o/x and not as first year students were 

directed to an information page that informed them that they would be participating in a 

study in which they would answer questions about their college experiences. After providing 

informed consent, participants provided their email addresses which were later used to pay 

them and to contact them afterward for Part II of the study in Winter Quarter 2022. 

Participants then responded to several instruments intended to measure constructs 

intended to predict UR academic performance, including the S’FICE instrument. 

a. Predictor variables. All predictor variables were the same as those used in Study 

2 except that they were not adjusted to refer to a future situation, and asked students to 

answer questions about their current circumstances. 

i. The S’FICE instrument. First, participants took Version 2 of the S’FICE 

instrument (see Appendix M). The S’FICE instrument consisted of 8 self-concept fit items, 6 

goal fit items, and 6 social fit items, e.g., “I am happy with how coursework in my major is 

taught”. Participants rated each of the 20 items on a 4-point scale ranging from 1 (Strongly 
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Disagree) to 4 (Strongly Agree). The order in which the items were presented was 

randomized. Participants saw 5-6 items on each page. 

ii. The fluency instrument. Next, participants responded to the fluency instrument, 

consisting of the cognitive, motivational, and interpersonal fluency sub-scales (adapted from 

Aday & Schmader, 2018; see Appendix B). Each subscale consisted of 5 items, e.g., “My 

concentration levels have been ____”. Participants were asked to rate their agreement to each 

item on a 7-point Likert scale that ranged among several different answer choices. For this 

item, the scale ranged from 1 (Low) to 7 (High), such that participants would fill in the blank 

with “Low” if they felt as if their concentration levels had been extremely low (and vice 

versa). The order in which items were presented was randomized across all sub-scales and 

participants saw five questions on each page. 

iii. Engagement measure I: UWES. The first engagement measure participants 

responded to was the Utrecht Work Engagement Scale for Students (UWES-S; Schaufeli et 

al., 2002; see Appendix O; Cronbach’s 𝛼 = .85). This instrument consisted of 18 items, e.g., 

When I study, I feel like I am bursting with energy. Participants were asked to rate each item 

on a 5-point scale ranging from 1 (Never) to 5 (Always). The order in which all items were 

presented was randomized and participants only saw five items on each page. 

iv. Engagement measure II: Self-regulation learning. The second engagement 

measure was adapted from Zimmerman and colleagues (1992; see Appendix P; Cronbach’s 𝛼 

= .84). This instrument consisted of 11 items in which students were asked to indicate how 

confident they were that they could successfully do 11 behaviors, e.g., finish homework 

assignments by deadlines. Each item was rated on a 5-point scale ranging from 1 (No 
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confidence at all) to 5 (Complete confidence). The order in which all items were presented 

was randomized and participants only saw five items on each page. 

b. Satisfaction with engagement measures. Students were also asked whether they 

were satisfied with the extent of their academic engagement. Specifically, they were asked, 

“Are you happy with how engaged you are in your academic work?” and they rated their 

satisfaction on a 5-point Likert scale ranging from 1 (Not at all) to 5 (Extremely)9. They also 

rated the extent to which they felt happy about being on campus at UCSB and how happy 

they felt about being at UCSB (the wording for these questions respectively were, “How 

happy do you feel when you are on campus at UCSB” and “How happy are you to be at 

UCSB”10. Students responded to both questions on a 5-point Likert scale ranging from Not at 

all to Extremely.   

c. Other measures designed to predict students’ academic performance. Next, 

students were asked to respond to instruments designed to measure other constructs 

previously found to be associated with UR academic underperformance; stereotype threat 

(see Appendix Q; Stereotype Vulnerability Scale; Woodcock et al., 2012), ambient belonging 

(see Appendix Q; Ambient Belonging scale; Cheryan et al., 2009), belonging uncertainty 

(see Appendix Q; Belonging Uncertainty Scale; Walton & Cohen, 2007), and cultural 

mismatch (participants were asked to indicate their goals for joining college using a goals 

 
9 This item showed a significant and strong correlation with the weighted mean that was calculated between the 

two engagement measures, UWES and self-regulation learning, r = .63, t(207) = 11.58, p < .001. Because this 

question was a single measure of engagement, in comparison to the UWES and self-regulation learning 

instruments that both had over 10 items, the predictive ability of this single measure is not tested in this 

dissertation. 
10 These two single items also showed a strong correlation with the weighted mean that was calculated between 

UWES and self-regulation learning. How happy are you to be at UCSB was significantly and positively related 

to engagement, r = .35, t(207) = 5.37, p < .001. How happy do you feel when you are on campus at UCSB was 

also significantly and positively related to engagement, r = .42, t(207) = 6.70, p < .001. Therefore, these 

questions were also not used in the analyses of the S’FICE model. 
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checklist that has been previously used in studies to predict cultural mismatch in students; see 

Appendix Q; Stephens, Townsend, Markus, & Phillips, 2012). Each instrument is designed to 

give each participant a single score that would predict participants’ academic performance. 

These instruments were presented in randomized order. 

i. Stereotype Vulnerability Scale. Participants then answered the Stereotype 

Vulnerability Scale (Woodcock et al., 2012) consisting of eight items intended to measure 

the extent to which students perceive themselves as stereotyped. An example of an item is, 

“Professors expect you to do poorly” (see Appendix Q). Participants responded to each item 

on a 5-point Likert scale ranging from 1 (Always) to 5 (Never). The order of the items was 

randomized, and participants saw all eight items on one page. 

ii. Ambient Belonging Scale. The Ambient Belonging Scale (Cheryan et al., 2009; 

see Appendix Q) consisted of two items: 

1. How much do you feel like you belong in your major/anticipated major? 

2. How similar do you feel to the people in your major/anticipated major? 

Participants responded to each item on a 7-point Likert scale ranging from 1 (Not at 

all) to 7 (Extremely). The order of the items was randomized, and participants saw both items 

on the same page.  

iii. Belonging Uncertainty Scale. The Belonging Uncertainty Scale (Walton & 

Cohen, 2007) consisted of three items, e.g., “When something good happens, I feel that I 

really belong at [participants’ college]” (see Appendix Q). Participants responded to each 

item on a 7-point Likert scale ranging from 1 (Strongly Disagree) to 7 (Strongly Agree). The 

order of the items was randomized and participants saw all three items on the same page.  
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iv. Cultural mismatch checklist. Next, participants responded to a 12-item checklist 

created to measure cultural mismatch (see Appendix Q). Participants were given the 

following instructions: “Please choose your motives for coming to college from the list 

below. You may choose as many as you want”. This list consisted of equal numbers of 

reasons that were centered in individualism, e.g., Expand my knowledge of the world, and 

collectivism, e.g., Bring honor to my family. The options were presented in random order. 

Finally, participants were partially debriefed (since I wanted to collect data from them in Part 

II) and thanked for their time. In the debriefing form, they were told that the Part I survey 

collected data on their experiences as UCSB students (see Appendix R).  

3. Procedure at Part II 

 In the Winter Quarter 2022, the students who participated in Part I were contacted 

about participating in the Part II survey. The email contained a link to the survey. A reminder 

to participate in the survey was sent out to participants who had not taken the survey each 

week. Thus, participants received a reminder to take part in Part II of Study 4 about six times 

if they did not take the survey within the first few weeks.  

 Upon clicking the link, students were directed to an informed consent form. After 

indicating consent, students were directed to respond to the Psychological Wellbeing Scale 

(Ryff, 1989; see Appendix S).  

a. Psychological Wellbeing Scale. This instrument was chosen as it is a widely used 

theoretically founded instrument measuring wellbeing through sub-scales of Autonomy, 

Environmental Mastery, Personal Growth, Positive Relations with Others, Purpose in Life, 

and Self-Acceptance and shows moderate to large internal consistency and test-retest 

reliability when administered to college students (see Appendix S; Ahmet, 2008; Pineda-Roa, 
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Castro-Muñoz, & Chaparro-Clavijo, 2018; Ryff, 1989; Ryff & Keyes, 1995; Seifert, 2005; 

Cronbach’s 𝛼 = .85). Each item was rated on a 7-point Likert scale ranging from 1 Strongly 

Disagree to 7 Strongly Agree, (e.g., “In general, I feel I am in charge of the situation in 

which I live”). The order of items was randomized, and participants saw six or seven items 

on each page. 

Participants were then directed to a debriefing (see Appendix T) after which they 

were thanked for their time. Participants were later emailed $5 for taking part in the study. 

B. Results  

 The intention of Study 4 was to test the following Model Hypotheses: 

(1) Model Hypothesis 1: self-concept, goal, and social fit will be positively and 

moderately correlated (correlations ranging between .1 - .3; Cohen, 1988) to one another  

(2) Model Hypothesis 2: self-concept fit, goal fit, and social fit will each be uniquely 

associated with engagement  

a. Model Hypothesis 2a: the interaction between all three types of fit will be 

significantly associated with engagement   

b. Model Hypothesis 2b: self-concept fit will be significantly associated with 

engagement after accounting for the variance of goal and social fit 

c. Model Hypothesis 2c: goal fit will be significantly associated with 

engagement after accounting for the variance of self-concept and social fit 

d. Model Hypothesis 2d: social fit will be significantly associated with 

engagement after accounting for the variance of self-concept and goal fit  

(3) Model Hypothesis 3: fit will be associated with fluency  
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a) Model Hypothesis 3a: higher levels of self-concept fit will be associated with 

higher levels of cognitive fluency 

b) Model Hypothesis 3b: higher levels of goal fit will be associated with higher 

levels of motivational fluency 

c) Model Hypothesis 3c: higher levels of social fit will be associated with higher 

levels of interpersonal fluency 

(4) Model Hypothesis 4: fit will be associated with engagement via fluency  

a) Model Hypothesis 4a: higher levels of self-concept fit will be associated with 

greater engagement via higher levels of cognitive fluency 

b) Model Hypothesis 4b: higher levels of goal fit will be associated with greater 

engagement via higher levels of motivational fluency 

c) Model Hypothesis 4c: higher levels of social fit will be associated with greater 

engagement via higher levels of interpersonal fluency 

(5) Model Hypothesis 5: engagement will positively and strongly correlate 

(correlations exceeding .3; Cohen, 1988) with academic performance  

(6) Model Hypothesis 6: fit will be associated with academic performance via fluency 

and engagement  

a) Model Hypothesis 6a: higher levels of self-concept fit will be associated with 

greater academic performance via higher levels of cognitive fluency and 

greater engagement 

b) Model Hypothesis 6b: higher levels of goal fit will be associated with greater 

academic performance via higher levels of motivational fluency and greater 

engagement 
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c) Model Hypothesis 6c: higher levels of social fit will be associated with greater 

academic performance via higher levels of interpersonal fluency and greater 

engagement 

(7) Model Hypothesis 7 (Exploratory): engagement will positively and strongly 

correlate (correlations exceeding .3; Cohen, 1988) with wellbeing  

(8) Model Hypothesis 8 (Exploratory): fit will be associated with wellbeing via 

fluency and engagement  

a) Model Hypothesis 8a (Exploratory): higher levels of self-concept fit will be 

associated with greater wellbeing via higher levels of cognitive fluency and 

greater engagement 

b) Model Hypothesis 8b (Exploratory): higher levels of goal fit will be associated 

with greater wellbeing via higher levels of motivational fluency and greater 

engagement 

c) Model Hypothesis 8c (Exploratory): higher levels of social fit will be associated 

with greater wellbeing via higher levels of interpersonal fluency and greater 

engagement  

See Appendix U on the test of Model Hypotheses 1-4 with the full sample of 

participants, including those who were excluded from the main analyses. 

1. Testing Model Hypothesis 1 

 To test Model Hypothesis 1, I assessed the strength of the correlations among self-

concept, goal, and social fit, expecting to find a moderate correlational relationship between 

each pair of them. Cohen (1988) set the widely accepted standard that a correlation between 

.1 to .3 can be considered a moderate correlation. Thus, I expected the correlation 
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coefficients between each of the three types of fit to fall within this range. However, contrary 

to predictions, all correlational relationships were higher than .3. Correlation coefficients 

higher than .3 are widely treated as strong correlations, thus my results indicated strong 

relationships between self-concept, goal, and social fit. These correlations appear in Table 

24. This strength in correlations indicates that the three types of fit may not function as 

separate of each other as hypothesized. For instance, the S’FICE model hypothesizes that 

only self-concept fit will be related to cognitive fluency. However, the strong correlations 

between self-concept fit to goal and social fit suggest that goal and social fit may also be 

related to cognitive fluency. 

Table 24 

Correlations between self-concept, goal, and social fit for all participants  

Variable M SD 1 2 3 

1. self-concept fit 2.66 .31 -   

2. goal fit  2.95 .31 .49*** -  

3. social fit 2.71 .35 .53*** .36*** - 

Note: ***p < .001 

2. Modeling combined serial and parallel multiple mediator models to test Model 

Hypotheses 2-8 

 To test the remaining Model Hypotheses, I modelled six combined serial and parallel 

multiple mediator models. I created these models using the PROCESS package (Hayes, 

2012) in SPSS. I modelled combined serial and parallel multiple mediator models, each of 

which had one type of fit (e.g., self-concept fit) associated with one dependent variable (GPA 

or wellbeing) mediated by all three fluencies (cognitive, motivational, and interpersonal 
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fluency), as well as engagement. The three fluencies were entered as parallel multiple 

mediators and engagement was entered as a serial mediator that the three fluencies might 

affect. The six models were as follows: 

1. self-concept fit associated with GPA via the three fluencies 

2. self-concept fit associated with wellbeing via the three fluencies 

3. goal fit associated with GPA via the three fluencies 

4. goal fit associated with wellbeing via the three fluencies 

5. social fit associated with GPA via the three fluencies 

6. social fit associated with wellbeing via the three fluencies 

 These models were used to provide further insight into the tests of Model Hypotheses 

2, 3, and 5 - 8. 

3. Testing Model Hypothesis 2 

 To test the sub-hypotheses of Model Hypothesis 2, I first conducted a multiple linear 

regression model where I input self-concept, goal, and social fit as predictors and 

engagement as the dependent variable. I then augmented these results with the outcomes of 

the set of combined serial and parallel multiple mediator models with GPA as the outcome 

and wellbeing as the outcome.  

 a. Testing Model Hypothesis 2a. I examined the results of the multiple linear 

regression model to determine whether the interaction of all three types of fit was 

significantly associated with engagement. Contrary to my prediction, the interaction of the 

three types of fit was not significantly associated with engagement, t (201) = .85, p = .4. 

 b. Testing Model Hypothesis 2b. The results of the multiple linear regression model 

revealed findings that contradicted the expectations set by Model Hypothesis 2b. When 



 

 

 

 154 

accounting for goal fit and social fit, self-concept fit was not significantly associated with 

engagement, t (201) = 1.99, p = .05. However, the combined serial and parallel multiple 

mediator model with self-concept fit as the only predictor variable and GPA as the dependent 

variable provided results that supported the hypothesis, showing that self-concept fit was 

significantly associated with engagement, b = .33, t (191) = 2.83, p = .01. The combined 

serial and parallel multiple mediator model with self-concept fit as the only predictor variable 

and wellbeing as the dependent variable also supported this hypothesis, b = .39, t (176) = 

3.48, p = .001. These results indicate that self-concept fit does relate to engagement, but only 

when goal and social fit are not entered into the model. This is probably due to the large 

correlations between the three types of fit. 

 c. Testing Model Hypothesis 2c. The results of the multiple linear regression model 

revealed findings that contradicted the expectations set by Model Hypothesis 2c. When 

accounting for self-concept fit and social fit, goal fit was not significantly associated with 

engagement, t (201) = .85, p = .4. However, the combined serial and parallel multiple 

mediator model with goal fit as the only predictor variable and GPA as the dependent 

variable provided results that supported the hypothesis, showing that goal fit was 

significantly associated with engagement, b = .37, t (191) = 4.81, p < .001. The combined 

serial and parallel multiple mediator model with goal fit as the only predictor variable and 

wellbeing as the dependent variable also supported this hypothesis, b = .35, t (176) = 4.34, p 

< .001. These results indicate that goal fit does relate to engagement, but only when self-

concept and social fit are not entered into the model. This is probably due to the large 

correlations between the three types of fit. 
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 d. Testing Model Hypothesis 2d. Finally, the results of the multiple linear regression 

model revealed findings that contradicted the expectations set by Model Hypothesis 2d. 

When accounting for goal fit and self-concept fit, social fit was not significantly associated 

with engagement, t (201) = .85, p = .4. The combined serial and parallel multiple mediator 

model with social fit as the only predictor variable and GPA as the dependent variable also 

contradicted the predictions, showing that social fit was not significantly associated with 

engagement, b = .12, t (191) = 1.38, p = .17. The combined serial and parallel multiple 

mediator model with social fit as the only predictor variable and wellbeing as the dependent 

variable also contradicted this hypothesis, b = .14, t (176) = 1.50, p = .14. These results 

indicate that social fit does not seem to be directly related to engagement. Social fit may still 

be indirectly related to engagement via interpersonal fluency.  

4. Modeling a prospective path model to test Model Hypotheses 3 - 8 

 To test the remaining Model Hypotheses, I wished to augment the results of the 

combined serial and parallel multiple mediator model. To do this, I modelled a prospective 

path model. In this model, I measured how self-concept, goal, and social fit, cognitive, 

motivational, and interpersonal fluency, and academic engagement collected at Part I were 

associated with academic performance and psychological wellbeing collected at Part II.  

 Using the SPSS package, AMOS (Arbuckle, 2014), I ran this prospective path model 

(see Figure 18). In this model, I defined the original pathways that made up the S’FICE 

model indicating that: 

1. self-concept fit was associated with cognitive fluency 

2. goal fit was associated with motivational fluency 

3. social fit was associated with interpersonal fluency 
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4. each of the three fluencies was associated with engagement separately 

5. engagement was associated with wellbeing and GPA, separately 

Figure 18 

The prospective path model run in AMOS to test the S’FICE model 

 

The fit of this original model did not meet current standards for good model fit 

(Hooper et al., 2008). In order to be of good fit, a model is expected to have: 

1. A Chi-square statistic that is not significant at 𝛼 = .05 (Barrett, 2007) 

2. A root mean square error of approximation (RMSEA) that is less than .06 (Hu & 

Bentler, 1999) 

3. A normed-fit index (NFI) that exceeds .95 (Hu & Bentler, 1999) 

4. A comparative fit index (CFI) that also exceeds .95 (Hu & Bentler, 1999) 

5. The lowest value for the Akaike Information Criterion (AIC; Akaike, 1974). This 

final criterion depends on other models being computed and their respective AICs 

being compared. 

The prospective path model based on the original theoretical S’FICE model failed the 

first four model fit criteria (the AIC could not be evaluated based on a single model). This 

model showed significant misfit [𝝌2(24) = 225.37, p < .001, RMSEA = .20, NFI = .67, and 
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CFI = .69]. The misfit of this model indicated that there were paths between variables that 

were not accounted for. These paths needed to be added for the data to fit the model better. 

The AMOS package is capable of calculating paths that would improve model fit and 

suggests these as possible modifications that might improve the model. These suggested 

modifications are called modification indices. However, in order to calculate the 

modification indices as well as to run significance tests for the indirect relationships (e.g., the 

indirect relationship of self-concept fit and wellbeing via cognitive fluency and engagement), 

the data used in AMOS must not have any missing values. 

As I had included any participants that had GPA data and/or wellbeing data from Part 

II, there were missing values in the data. Thus, to calculate the modification indices and 

significance of indirect pathways, I separately analyzed the data from participants whose 

GPA was available (n = 196) and the data from participants who provided wellbeing data (n 

= 181). 

These separate analyses did not allow for the relationship between GPA and 

wellbeing to be further analyzed. However, these two variables did not appear to have a 

relationship, because the correlation between them was small and not significant, r = .08, 

t(171) = 1.05, p = .29. 

a. Prospective path model with only GPA as the dependent variable. I first ran the 

prospective path model on the data from participants with available GPAs (see Figure 19; 

this model will be referred to as the Only GPA model). The model fit results indicated that 

this model had poor fit. The Chi-square test was significant, 𝝌2(15) = 86.16, p < .001; 

RMSEA was greater than .05 (RMSEA = .12; and neither the NFI nor CFI exceeded .95 (NFI 

= .85, CFI = .87). However, this Only GPA model had an AIC (AIC = 144.16) lower than the 
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Original model (AIC = 285.37), indicating that the Only GPA model had a somewhat better 

fit than the Original model.  

Figure 19 

The Only GPA model 

 

Several modification indices (estimates of how much the initial Chi-square test would 

improve if this modification were to be implemented) emerged in this analysis. See Table 25 

for a summary of the proposed changes and their associated improvement of the Chi-square 

test. 

Table 25 

Modification indices proposed to improve model fit of the Only GPA model 

Proposed relationship Improvement in Chi-square test 

goal fit - engagement 16.84 

self-concept fit - motivational fluency 13.91 

social fit - cognitive fluency 12.18 

self-concept fit - interpersonal fluency 6.83 

self-concept fit - cognitive fluency 4.13 
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Note: These modification indices suggest pathways that should be added to the 

current S’FICE model to improve model fit. These indices are ranked by the extent to which 

they improve the Chi-square test, and thus, model fit.  

I then added the path recommended by the largest modification index and checked to 

see if this modification resulted in statistics indicating good model fit. If it did not, I 

additionally added the path recommended by the next largest modification index, and so 

forth. When the following four paths were added, the Only GPA model reflected good model 

fit (see Figure 20): 

1. goal fit associated with engagement 

2. self-concept fit associated with motivational fluency 

3. social fit associated with cognitive fluency 

4. self-concept fit associated with interpersonal fluency 

Figure 20 

The Only GPA model with implemented modification indices 

 

Note. The pathways between constructs that were theorized by the S’FICE model are 

indicated with black lines and the pathways added through the analysis of the modification 

indices are indicated with red lines. Significant relationships are indicated with unbroken 

lines and non-significant relationships are indicated with dotted lines. * p < .05, *** p < .001 
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 The fit of this augmented Only GPA model was good: 

1. The Chi-square test was not significant, 𝝌2(11) = 8.25, p = .69 

2. The RMSEA was less than .06 (RMSEA < .001) 

3. The NFI exceeded .95 (NFI = .99) 

4. The CFI exceeded .95 (CFI = 1) 

5. The AIC value for the Only GPA model with modification indices was much 

lower (AIC = 74.25) than the AIC value for the Only GPA model with no 

modification indices and the original model.  

Given this good model fit, the Only GPA model with modification indices was 

employed to test the Model Hypotheses 3 - 6.  

b. Prospective path model with only wellbeing as the dependent variable. I next 

created a prospective path model of good fit for the data from participants providing 

wellbeing as the dependent variable (see Figure 21; this model will be referred to as the Only 

Wellbeing model).   

Figure 21 

The Only Wellbeing model 
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The model fit results indicated that this model had poor fit. The Chi-square test was 

significant, 𝝌2(15) = 110.54, p < .001. The NFI and CFI did not exceed .95 (NFI = .81, CFI = 

.83). Finally, the RMSEA was not less than .05 (RMSEA = .19). However, the Only 

Wellbeing model had a lower AIC (AIC = 168.54) than the Original model (AIC = 285.37), 

indicating a somewhat better fit in the Only Wellbeing model compared to the Original 

model. 

I followed an identical process in implementing modification indices in the Only 

Wellbeing model, as I did with the Only GPA model. See Table 26 for the suggested 

modification indices and their estimated improvement in the Chi-square test. 

Table 26 

Modification indices proposed to improve model fit of the Only Wellbeing model 

Proposed relationship Improvement in Chi-square test 

social fit – wellbeing 19.06 

self-concept fit - motivational fluency 14.4 

goal fit – engagement 12.05 

social fit - cognitive fluency 9.77 

engagement - wellbeing 7.59 

motivational fluency - wellbeing 4.38 

self-concept fit - interpersonal fluency 4.26 

 

I then added the path recommended by the largest modification index and checked to 

see if that modification resulted in statistics indicating good model fit. If it did not, I 

additionally added the path recommended by the next largest modification index, and so 
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forth. When the following four paths were added, the Only Wellbeing model reflected good 

model fit (see Figure 22): 

1. social fit associated with wellbeing 

2. self-concept fit associated with motivational fluency 

3. goal fit associated with engagement 

4. social fit associated with cognitive fluency 

5. motivational fluency associated with wellbeing 

6. self-concept fit associated with interpersonal fluency 

Figure 22 

The Only Wellbeing model with modification indices 

 

Note. The pathways between constructs that were theorized by the S’FICE model are 

indicated with black lines and the pathways added through the analysis of the modification 

indices are indicated with red lines. Significant relationships are indicated with unbroken 

lines and non-significant relationships are indicated with dotted lines. * p < .05, ** p < .01, 

*** p < .001 

The model fit for this model was good: 

1. The Chi-square test was not significant, 𝝌2(9) = 10.98, p = .28 
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2. The RMSEA was less than .06 (RMSEA = .04) 

3. The NFI exceeded .95 (NFI = .98) 

4. The CFI exceeded .95 (CFI = 1) 

5. The AIC value for the Only Wellbeing model with modification indices was much 

lower than the AIC value for the Only Wellbeing model with no modification indices 

and the original model (AIC = 80.98 in comparison to the original model’s AIC of 

285.37) 

 These changes reflect the fact that the Only Wellbeing data also suggested that self-

concept and social fit relate to fluencies other than their theorized type of fluency. They also 

indicated direct relationships of types of fit and fluencies to engagement and wellbeing that 

circumvented the theorized indirect pathways to engagement and wellbeing. Thus, the Only 

Wellbeing model with modification indices was used to test the Model Hypotheses.  

5. Testing Model Hypothesis 3 

 I examined the output of the Only GPA model with modification indices and the 

combined serial and parallel multiple mediator models (which I will refer to as the combined 

mediator models) to determine whether the expected fit scores were associated with their 

respective fluency scores. The Only Wellbeing model with modification indices was also 

consulted to augment the findings from the Only GPA model with modification indices. 

 a. Testing Model Hypothesis 3a. The results of the prospective path model, Only 

GPA, provided support for Model Hypothesis 3a, as self-concept fit was significantly 

associated with cognitive fluency, b = 1.16, p < .001. This finding was true of the Only 

Wellbeing model as well. The combined mediator model of self-concept fit predicting GPA 

also confirmed the predictions of Model Hypothesis 3a, revealing that self-concept fit was 
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significantly related to cognitive fluency, t(194) = 7.37, p < .001. However, contrary to my 

predictions, self-concept fit was also significantly related to motivational fluency, t(194) = 

7.43, p < .001, and interpersonal fluency, t(194) = 6.80, p < .001. The combined mediator 

model of self-concept fit predicting wellbeing, also confirmed these findings, by showing 

significant relationships between self-concept fit and cognitive fluency, t(179) = 6.54, p < 

.001, motivational fluency, t(179) = 7.70, p < .001, and interpersonal fluency, t(179) = 6.34, 

p < .00111. These findings once again point to the large correlations between the three types 

of fit and therefore the overlapping relationships between the three types of fit and the three 

types of fluency. These results thus suggest that there is a more complicated relationship 

between self-concept fit and fluency, whereby self-concept fit may affect all three types of 

fluency. 

b. Testing Model Hypothesis 3b. The Only GPA prospective path model also 

provided support for the prediction of Model Hypothesis 3b, as goal fit was significantly 

associated with motivational fluency, b = .59, p < .001. This was also the case in the Only 

Wellbeing model. The combined mediator model of goal fit predicting GPA also confirmed 

the predictions of Model Hypothesis 3b, with goal fit being significantly related to 

motivational fluency, t(194) = 5.68, p < .001. However, contrary to my predictions, goal fit 

was also significantly related to cognitive fluency, t(194) = 3.38, p = .001, and interpersonal 

fluency, t(194) = 2.90, p = .004. The combined mediator model of goal fit predicting 

wellbeing, also confirmed these findings, by showing significant relationships between goal 

fit and cognitive fluency, t(179) = 2.92, p = .004, motivational fluency, t(179) = 5.15, p < 

 
11 This finding was also found in the Only GPA and Only Wellbeing prospective path models. 
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.001, and interpersonal fluency, t(179) = 2.36, p = .02. These findings mirror the findings on 

self-concept fit, indicating that the large correlations between the three types of fit may have 

led to overlapping relationships between the three types of fit and the three types of fluency. 

These results thus suggest that there is a more complicated relationship between goal fit and 

fluency, whereby goal fit may affect all three types of fluency. However, both prospective 

path models did not find this relationship. This discrepancy may be due to the better fit that 

both prospective path models showed with the data, in comparison to the combined mediator 

models. These results suggest that although goal fit may have a more complicated 

relationship with fluency, the strongest relationship that emerges between goal fit and 

fluency is that with motivational fluency.  

c. Testing Model Hypothesis 3c. Finally, the Only GPA prospective path model 

provided support for the prediction of Model Hypothesis 3c as well, showing that social fit 

was significantly associated with interpersonal fluency, b = .90, p < .001. This finding was 

also true of the Only Wellbeing model. The combined mediator model of social fit predicting 

GPA also confirmed the predictions of Model Hypothesis 3c, with social fit being 

significantly related to interpersonal fluency, t(194) = 8.69, p < .001. However, contrary to 

my predictions, social fit was also significantly related to motivational fluency, t(194) = 4.32, 

p < .001, and cognitive fluency, t(194) = 6.15, p < .001. The combined mediator model of 

social fit predicting wellbeing, also confirmed these findings, by showing significant 

relationships between social fit and cognitive fluency, t(179) = 5.25, p < .001, motivational 

fluency, t(179) = 4.12, p < .001, and interpersonal fluency, t(179) = 8.76, p < .001. These 

findings once again point to the large correlations between the three types of fit and therefore 

the overlapping relationships between the three types of fit and the three types of fluency. 
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These results thus suggest that there is a more complicated relationship between social fit and 

fluency, whereby social fit may affect all three types of fluency. Once again, however, the 

prospective path models did not confirm this finding. Instead, both models indicated that 

social fit had a significant relationship with both cognitive and interpersonal fluency, but not 

motivational fluency. These results suggest that although social fit may relate to all three 

types of fluency, it may a stronger relationship with cognitive and interpersonal fluency.  

6. Testing Model Hypothesis 4 

 To test the predictions of Model Hypothesis 4, I examined the only GPA with 

modification indices model and I conducted three separate parallel multiple mediator models 

with self-concept fit, goal fit, and social fit as the single predictor in each model, predicting 

engagement via cognitive fluency, motivational fluency, and interpersonal fluency. Although 

each type of fit was expected to be associated with engagement via a specific type of fluency 

(e.g., self-concept fit with engagement via cognitive fluency), these three models allowed me 

to test whether these specific indirect relationships would emerge in a broader test of the 

model. I also examined the results of the Only Wellbeing model to augment the results of the 

Only GPA model. 

 a. Testing Model Hypothesis 4a. To test Model Hypothesis 4a, I first examined the 

two-tailed significance tests on the standardized indirect relationships in the Only GPA 

model with modification indices. Supporting my predictions, the results revealed that there 

was a significant indirect relationship from self-concept fit to engagement, 𝝱 = .21, p = .0112. 

However, this result did not allow me to tease apart the relationship of self-concept to 

 
12 The results of the Only Wellbeing model were identical to the Only GPA model. 
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engagement via the multiple mediators that I plotted in the prospective model, because all 

these pathways were entered and calculated simultaneously in the prospective path model. In 

the prospective Only GPA model with modification indices, self-concept fit had multiple 

indirect pathways to engagement: via cognitive fluency, motivational fluency, and via 

interpersonal fluency (see Figure 20). Self-concept fit was significantly related to each of 

these types of fluency: cognitive fluency [Beta = .40, p < .001], motivational fluency [Beta = 

.36, p < .001], and interpersonal fluency [Beta = .25, p < .001]. Thus, the significance of the 

indirect relationship from self-concept fit to engagement indicated that collectively, self-

concept fit was indirectly associated with engagement via cognitive, motivational, and 

interpersonal fluency. The direct pathways between the three types of fluency and 

engagement shed some more light on this relationship. Of the three types of fluency, only 

cognitive fluency [Beta = .14, p = .04] and motivational fluency [Beta = .37, p < .001] had 

significant direct relationships with engagement. Therefore, it is possible that the indirect 

relationship of self-concept fit to engagement was mainly driven by the mediators, cognitive 

fluency and motivational fluency. Although the indirect pathways of self-concept fit to 

engagement via motivational and interpersonal fluency were not predicted, the fact that self-

concept fit did predict engagement via fluency is an interesting finding that does support the 

prediction to an extent.  

Next, I examined the parallel multiple mediator model where self-concept fit was 

entered as the predictor variable. There was a significant total relationship between self-

concept fit and engagement [b = .80, t (207) = 8.31, p < .001] and a significant direct 

relationship between self-concept fit and engagement when accounting for cognitive, 

motivational, and interpersonal fluency [b = .34, t (207) = 3.36, p = .001]. This finding 
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supported my prediction, as I expected there to be a relationship between self-concept fit and 

engagement after accounting for the variance in engagement explained by the three fluencies. 

Contradicting my predictions, however, the indirect effect of self-concept fit on engagement 

via cognitive fluency was not significant, 95% CI [-.04, .20], but the indirect effect of self-

concept fit on engagement via motivational fluency was significant, 95% CI [.20, .51] (see 

Figure 23). Thus, both the prospective path models and the parallel multiple mediator model 

supported Model Hypothesis 4a although both types of models suggested that self-concept fit 

may be related to engagement through fluencies that were not expected on the basis of the 

S’FICE model.  

Figure 23 

Multiple parallel mediator model with self-concept fit as the predictor, engagement as the 

dependent variable, and cognitive, motivational, and interpersonal fluency as mediators 

 

Note. Predicted relationships are indicated by unbroken lines and relationships that were not 

expected to be significant are indicated by dotted lines. Because the intention of this analysis 

was to measure the mediated relationship between self-concept fit on engagement via 
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fluency, I reported only the significant paths that correspond to this relationship. Of the 

indicated lines, a refers to the relationship of self-concept fit regressed on cognitive fluency 

and motivational fluency, respectively, b refers to cognitive fluency and motivational fluency 

respectively regressed on engagement while accounting for self-concept fit, and c’ refers to 

self-concept fit regressed on engagement accounting for the three types of fluency. Indicated 

numbers refer to the coefficients for each relationship. ***p < .001. 

b. Testing Model Hypothesis 4b. To test Model Hypothesis 4b, I first examined the 

two-tailed significance tests on the standardized indirect relationships in the Only GPA and 

Only Wellbeing models with modification indices. Supporting my predictions, the results 

revealed that there was a significant indirect relationship from goal fit to engagement, 𝝱 = 

.10, p = .01. Further supporting my predictions, this indirect path between goal fit and 

engagement was only through one mediator, motivational fluency. Although this finding 

provided complete support for Model Hypothesis 4b, there was an additional pathway that 

the modification indices recommended for both prospective path models: a significant direct 

pathway between goal fit and engagement, 𝝱 = .32, p < .001. Thus, although Model 

Hypothesis 4b received complete support in terms of the indirect relationship between goal 

fit and engagement mediated by motivational fluency, the Only GPA and Only Wellbeing 

models also indicated that there is a direct pathway between goal fit and engagement, the 

variance of which was not captured by the indirect pathway via motivational fluency. 

Therefore, goal fit had both a direct relationship with engagement as well as an indirect 

relationship with engagement through the mediator of motivational fluency.  

Next, I examined the parallel multiple mediator model where goal fit was entered as 

the predictor variable. As predicted, there was a significant direct relationship between goal 
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fit and engagement when accounting for cognitive, motivational, and interpersonal fluency [b 

= .35, t (207) = 5.45, p < .001]. Further supporting my prediction, the indirect effect of goal 

fit on engagement via motivational fluency was significant, 95% CI [.09, .29] (see Figure 

24). However, contradicting my prediction, the indirect effect of goal fit to engagement via 

cognitive fluency was also significant, 95% CI [.001, .10]. Thus, both the parallel multiple 

mediator model and prospective path model provided considerable support for Model 

Hypothesis 4b, although they indicated that goal fit may have other ways of relating to 

engagement as well. 

Figure 24 

Multiple parallel mediator model with goal fit as the predictor, engagement as the dependent 

variable, and cognitive, motivational, and interpersonal fluency as mediators 

 

Note. Predicted relationships are indicated by unbroken lines and relationships that were not 

expected to be significant are indicated by dotted lines. Of the indicated lines, a refers to the 

relationship of goal fit regressed on cognitive and motivational fluency respectively, b refers 
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to cognitive and motivational fluency respectively regressed on engagement while 

accounting for goal fit, and c’ refers to goal fit regressed on engagement accounting for the 

three types of fluency. Indicated numbers refer to the coefficients for each relationship. *p < 

.05, **p < .01, ***p < .001. 

c. Testing Model Hypothesis 4c. To test Model Hypothesis 4c, I first examined the 

two-tailed significance tests on the standardized indirect relationships in the Only GPA and 

Only Wellbeing models with modification indices. Supporting my predictions, the results 

revealed that there was a significant indirect relationship from social fit to engagement, 𝝱 = 

.07, p = .01. However, as with testing Model Hypothesis 4a, this result did not allow me to 

tease apart the multiple indirect relationships that had been plotted between social fit and 

engagement. Social fit had indirect pathways to engagement via cognitive fluency and 

interpersonal fluency. Social fit showed significant direct relationships with both cognitive 

fluency, 𝝱 = .21, p < .001, and interpersonal fluency, 𝝱 = .40, p < .001. However, only 

cognitive fluency had a significant direct relationship with engagement, 𝝱 = .14, p = .04. 

Therefore, although the output of the Only GPA model suggested that there was a significant 

indirect relationship between social fit and engagement when accounting for both the 

mediators (cognitive and interpersonal fluency), this indirect relationship seems to be 

primarily driven by the indirect path from social fit to engagement via the mediator of 

cognitive fluency. The indirect path via cognitive fluency was unexpected and contradicted 

my prediction that social fit would only be associated with engagement through interpersonal 

fluency. However, the fact that social fit was significantly associated with engagement via 

fluency (even if it was primarily via cognitive fluency) still supports my prediction that there 

would be a mediated relationship from social fit to engagement via fluency.   
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Next, I examined the parallel multiple mediator model where social fit was entered as 

the predictor variable. There was a significant total relationship between social fit and 

engagement [b = .46, t (207) = 5.69, p < .001], but the direct relationship between social fit 

and engagement when accounting for cognitive, motivational, and interpersonal fluency was 

not significant [b = .13, t (207) = 1.66, p = .10]. Further contradicting my predictions, the 

indirect effect of social fit on engagement via interpersonal fluency was not significant, 95% 

CI [-.04, .14]. However, the indirect relationship of social fit to engagement through 

motivational fluency was significant, 95% CI [.11, .34] (see Figure 25). 

Figure 25 

Multiple parallel mediator model with social fit as the predictor, engagement as the 

dependent variable, and cognitive, motivational, and interpersonal fluency as mediators 

 

Note. Predicted relationships are indicated by unbroken lines and relationships that were not 

expected to be significant are indicated by dotted lines. Of the indicated lines, a refers to the 

relationship of social fit regressed on motivational and interpersonal fluency respectively, b 

refers to motivational and interpersonal fluency respectively regressed on engagement while 
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accounting for social fit, and c’ refers to social fit regressed on engagement accounting for 

the three types of fluency. Indicated numbers refer to the coefficients for each relationship. 

***p < .001 

7. Testing Model Hypothesis 5 

 To test Model Hypothesis 5, I conducted a correlation analysis between engagement 

and GPA. As predicted, the correlation between engagement and GPA was significant, 

however, contrary to predictions, the correlation was smaller than .3 (Cohen, 1988), r = .19, t 

(194) = 2.67, p = .008. I also examined the strength of association between engagement and 

GPA in the Only GPA prospective path model and found evidence in support of Model 

Hypothesis 5, with engagement and GPA being significantly associated with each other, 𝝱 = 

.19, p = .007. The significance of the relationship between engagement and GPA supports 

Model Hypothesis 5 and is vital to the S’FICE model, because if engagement did not relate to 

GPA then there would be a disconnect in the predictive abilities of the S’FICE model. Thus, 

it is very important that there be a significant relationship between engagement and GPA. 

However, the fact that this significant correlation is rather small is somewhat concerning, 

since it suggests that not a lot of the variance in GPA is predicted by engagement. 

8. Testing Model Hypothesis 6 

 To test the sub-hypotheses of Model Hypothesis 6, I examined the Only GPA 

prospective path model (see Figure 20) and each of the combined mediator models that had 

GPA as the dependent variable. 

Figure 20 

The Only GPA model with implemented modification indices 
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Note. The pathways between constructs that were theorized by the S’FICE model are 

indicated with black lines and the pathways added through the analysis of the modification 

indices are indicated with red lines. Significant relationships are indicated with unbroken 

lines and non-significant relationships are indicated with dotted lines. * p < .05, *** p < .001 

 a. Testing Model Hypothesis 6a. To test this sub-hypothesis, I examined the two-

tailed significance tests of the standardized indirect effects for the different paths that 

connected self-concept fit to GPA. As predicted, there was a significant indirect path 

between self-concept fit and GPA, 𝝱 = .04, p = .02. However, this indirect effect applied to 

the multiple indirect paths between self-concept fit and GPA. Specifically, this referred to the 

pathways of self-concept to GPA via cognitive, motivational, and interpersonal fluency 

separately, which all then affected engagement, which then affected GPA. Again, self-

concept fit had significant direct relationships with cognitive fluency [𝝱 = .40, p < .001], 

motivational fluency [𝝱 = .36, p < .001], and interpersonal fluency [𝝱 = .25, p < .001]. 

Cognitive fluency [𝝱 = .14, p = .04] and motivational fluency [𝝱 = .37, p < .001] in turn, had 

significant direct relationships with engagement. Engagement had a significant direct 

relationship with GPA [𝝱 = .19, p = .007]. Therefore, the indirect relationship between self-

concept fit and GPA was mostly driven by the relationships of self-concept fit to cognitive 
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and motivational fluency, which in turn were related to engagement, which was related to 

GPA. Although finding an indirect relationship between self-concept fit and GPA via 

motivational fluency contradicted Model Hypothesis 6a, these results do provide some 

support for this hypothesis, showing that self-concept fit did have an indirect relationship 

with GPA via the mediators of cognitive fluency and engagement. These results add a layer 

of complexity, showing that self-concept fit relates to GPA in two ways, via the mediators of 

cognitive and motivational fluency. 

Next, I looked at the combined serial and parallel mediation model with self-concept 

fit as the predictor and GPA as the dependent variable. Contrary to my predictions, the total 

effect of self-concept fit on GPA was not significant, b = .19, t (194) = 1.39, p = .17. 

Furthermore, the direct effect of self-concept fit on GPA after accounting for the variance of 

the mediators was also not significant, b = .04, t (194) = .21, p = .83. The only indirect 

relationship that was close to being significant was that between self-concept fit and GPA via 

the mediators of motivational fluency and engagement, 95% CI [.00, .21]. Therefore, this 

combined mediator model contradicted the findings of the Only GPA prospective path 

model, by showing that there were no significant relationships between self-concept fit and 

GPA. This may be due to the better fit of the Only GPA model to the data, which led to 

different results in the two models. Thus, the Only GPA prospective model provides 

interesting results in support of Model Hypothesis 6a, showing that self-concept fit does 

indirectly predict GPA via cognitive fluency, but also via motivational fluency. 

b. Testing Model Hypothesis 6b. To test this sub-hypothesis, I examined the two-

tailed significance tests of the standardized indirect effects for the different paths that 

connected goal fit to GPA. As predicted, there was a significant indirect path between goal fit 
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and GPA, 𝝱 = .08, p = .02. This indirect effect applied to only one indirect pathway, which 

aligned with my predictions: the pathway from goal fit to GPA via motivational fluency and 

engagement. Goal fit had a significant direct relationship with motivational fluency [𝝱 = .27, 

p < .001]. Motivational fluency had a significant direct relationship with engagement [𝝱 = 

.37, p < .001], and engagement, in turn, had a significant direct relationship with GPA [𝝱 = 

.19, p = .007]. Thus, this finding supported my predictions. However, the Only GPA model 

also called for a direct relationship between goal fit and GPA in order to improve model fit to 

the data. This direct relationship was also significant, 𝝱 = .32, p < .001. Thus, the Only GPA 

model provided strong support for Model Hypothesis 6b, showing that there was an indirect 

relationship between goal fit and GPA via the mediators, motivational fluency and 

engagement. These results also indicated that goal fit had a direct relationship with 

engagement, in addition to the indirect relationship via motivational fluency, indicating that 

added variance in engagement was captured directly by goal fit that could not be explained 

by the indirect relationship via motivational fluency. Despite this complexity, these results 

provided strong support for the argument that goal fit was related to GPA via engagement. 

Next, I looked at the combined serial and parallel mediation model with goal fit as the 

predictor and GPA as the dependent variable. Contrary to my predictions, the total effect of 

goal fit on GPA was only trending toward significance, b = .19, t (194) = 1.94, p = .05. 

Furthermore, the direct effect of goal fit on GPA after accounting for the variance of the 

mediators was not significant, b = .09, t (194) = .69, p = .49. No indirect relationships were 

significant, including the indirect relationship via motivational fluency and engagement, 95% 

CI [-.01, .11]. Thus, the results of the combined mediator model contradicted the predictions 

of Model Hypothesis 6b and the results of the Only GPA model. Once again, I argue that the 
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difference in results was due to the better fit of the Only GPA model to the data. Therefore, 

the Only GPA model provided full support for Model Hypothesis 6b, showing that there was 

an indirect relationship between goal fit and GPA via engagement (and to an extent, via 

motivational fluency).  

c. Testing Model Hypothesis 6c. To test this sub-hypothesis, I examined the two-

tailed significance tests of the standardized indirect effects for the different paths that 

connected social fit to GPA. As predicted, there was a significant indirect path between 

social fit and GPA, 𝝱 = .01, p = .03. However, this indirect effect applied to the multiple 

indirect paths between social fit and GPA. Specifically, this referred to the pathways of social 

fit to GPA via cognitive fluency and engagement as well as the indirect pathway between 

social fit and GPA via interpersonal fluency and engagement. Social fit had significant direct 

relationships with both cognitive fluency [𝝱 = .21, p < .001] and interpersonal fluency [𝝱 = 

.40, p < .001], but only cognitive fluency had a significant direct relationship with 

engagement [𝝱 = .14, p = .04]. Engagement, as discussed above, had a significant direct 

relationship with GPA, 𝝱 = .19, p = .007. Thus, although the indirect relationship of social fit 

to GPA involved interpersonal fluency and engagement, the pathway probably most 

responsible for this indirect relationship was that from social fit to cognitive fluency to 

engagement to GPA. Therefore, the Only GPA model provided very little support for Model 

Hypothesis 6c, implying that rather than relating to academic performance only through 

interpersonal fluency, social fit related to academic performance mostly through cognitive 

fluency and engagement.  

Next, I looked at the combined serial and parallel mediation model with social fit as 

the predictor and GPA as the dependent variable. Contrary to my predictions, the total effect 
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of social fit on GPA was not significant, b = .02, t (194) = .18, p = .86. Further contradicting 

my predictions, the direct effect of social fit on GPA after accounting for the variance of the 

mediators was not significant, b = -.07, t (194) = -.46, p = .65. However, there was one 

significant indirect effect. The indirect effect of social fit on GPA via interpersonal fluency 

and engagement was significant, 95% CI [.003, .14]. These indirect effects were driven by 

the significant association of engagement with GPA, b = .29, t (192) = 2.29, p = .02, because 

there was no total or direct significant relationship between social fit and GPA. Thus, the 

results of the combined mediator model provide complete support for Model Hypothesis 6c, 

because social fit was found to indirectly relate to GPA via the mediators of interpersonal 

fluency and engagement. Once again, the Only GPA model and the combined mediator 

model provided contrasting results, with the Only GPA model showing a significant indirect 

relationship between social fit and academic performance via interpersonal fluency but 

mostly cognitive fluency, and the combined mediator model showing only the predicted 

relationship of social fit to academic performance via interpersonal fluency and engagement.  

 d. Summary of the results of the S’FICE model predicting academic 

performance. The analyses for Model Hypotheses 5 and 6 showed that engagement and 

academic performance are related constructs and that self-concept, goal, and social fit relate 

to academic performance through the mediators of fluency and engagement. The Only GPA 

prospective path model revealed the most support for the sub-hypotheses of Model 

Hypothesis 6 with the exception of Model Hypothesis 6c. I will summarize the results of the 

Only GPA model with regard to Model Hypotheses 6a and 6b and use both the results of the 

Only GPA model and the combined mediator model with social fit as the predictor in 

summarizing the results for Model Hypothesis 6c.   
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 Self-concept fit showed a significant indirect relationship to academic performance 

via the mediators, fluency and engagement. However, instead of self-concept fit relating to 

engagement only via cognitive fluency, it also related to engagement via motivational and 

interpersonal fluency. Interpersonal fluency was not significantly related to engagement, so 

self-concept fit related to engagement only through the mediators, cognitive and motivational 

fluency. Engagement then showed a significant direct relationship with academic 

performance. Thus, the expected indirect relationship of self-concept fit to academic 

performance through the mediators, cognitive fluency and engagement received support, but 

an unexpected relationship of self-concept fit to academic performance through motivational 

fluency and engagement also received support. This suggests that academic performance may 

be influenced by self-concept fit both via an increased ease in concentrating on tasks 

(cognitive fluency) and an increased ease in achieving goals (motivational fluency).  

Goal fit showed the predicted indirect relationship to academic performance through 

the mediator of motivational fluency. Thus, Model Hypothesis 6b received complete support. 

However, the Only GPA model also indicated that there was a direct relationship between 

goal fit and engagement that was not sufficiently captured by the indirect relationship of goal 

fit to engagement through motivational fluency.  

The combined mediator model provided full support for Model Hypothesis 6c, 

showing that social fit had an indirect relationship to academic performance through 

interpersonal fluency and engagement. The Only GPA model provided partial support for 

Model Hypothesis 6c, indicating that social fit was indirectly related to academic 

performance through both cognitive and interpersonal fluency as well as engagement. 

However, the Only GPA model also suggested that the indirect relationship between social fit 
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and engagement through interpersonal fluency may not be as strong as the indirect 

relationship between cognitive fluency. Thus, these results indicate that social fit does 

indirectly relate to academic performance via fluency and engagement, but the specific type 

of fluency may be both cognitive and interpersonal fluency, instead of only interpersonal 

fluency.   

9. Testing Model Hypothesis 7 

 To test Model Hypothesis 7, I conducted a correlation analysis between engagement 

and wellbeing. As predicted, the correlation between engagement and wellbeing exceeded .3 

and indicated a significant, positive relationship between the two variables (Cohen, 1988), r 

= .4, t (179) = 5.78, p < .001. However, when I examined the Only Wellbeing model with 

modification indices, the results showed – contrary to my prediction – that the association 

between engagement and wellbeing was not significant, b = .13, p = .17. 

10. Testing Model Hypothesis 8 

 To test the sub-hypotheses of Model Hypothesis 8, I examined the Only Wellbeing 

model with modification indices (see Figure 22), as well as the combined mediation models 

with wellbeing as the dependent variable. 

Figure 22 

The Only Wellbeing model with modification indices 
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Note. The pathways between constructs that were theorized by the S’FICE model are 

indicated with black lines and the pathways added through the analysis of the modification 

indices are indicated with red lines. Significant relationships are indicated with unbroken 

lines and non-significant relationships are indicated with dotted lines. * p < .05, ** p < .01, 

*** p < .001 

 a. Testing Model Hypothesis 8a. To test this sub-hypothesis, I examined the two-

tailed significance tests of the standardized indirect effects for the different paths that 

connected self-concept fit to wellbeing. Supporting my predictions, there was a significant 

indirect effect of self-concept fit on wellbeing, 𝝱 = .13, p = .01. Although this indirect 

pathway was through cognitive fluency and engagement, as hypothesized, there were other 

pathways that also contributed to this relationship (see Figure 22). These separate indirect 

pathways could not be teased apart given that they were entered simultaneously to the Only 

Wellbeing prospective path model. Just as with the Only GPA model, self-concept fit showed 

significant direct relationships to cognitive fluency [𝝱 = .39, p < .001] as hypothesized, but 

also to motivational fluency [𝝱 = .38, p < .001] and interpersonal fluency [𝝱 = .22, p = .002]. 

However, neither cognitive fluency nor interpersonal fluency significantly and directly 

related to engagement. Motivational fluency was directly related to engagement [𝝱 = .42, p < 
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.001]. However, engagement was not significantly and directly related to wellbeing. 

Motivational fluency, on the other hand, had a significant direct relationship with wellbeing 

[𝝱 = .26, p = .002]. Thus, although self-concept fit showed an indirect relationship to 

wellbeing, this indirect relationship was driven by the direct relationship between self-

concept fit and the motivational fluency and the direct relationship between motivational 

fluency and wellbeing. Thus, this analysis provided partial support for Model Hypothesis 8a, 

since the indirect pathway from self-concept fit to wellbeing was via an unexpected mediator 

(motivational fluency instead of cognitive fluency and engagement).   

Next, I looked at the combined serial and parallel mediation model with self-concept 

fit as the predictor and wellbeing as the dependent variable. Supporting my predictions, the 

total effect of self-concept fit on wellbeing was significant, b = .53, t (179) = 3.77, p < .001. 

However, the direct effect of self-concept fit on wellbeing after accounting for the variance 

of the mediators was not significant, b = -.006, t (179) = -.04, p = .97. The only significant 

indirect results were between self-concept fit to wellbeing via motivational fluency (but not 

engagement) 95% CI [.02, .42] and between self-concept fit to wellbeing via interpersonal 

fluency (again, not via engagement) 95% CI [.03, .35]. Thus, the findings of the combined 

mediator model and the Only Wellbeing prospective path model were somewhat similar, 

suggesting that engagement was not a mediator between self-concept fit and wellbeing. 

Furthermore, both models highlighted motivational fluency as a potential mediator between 

self-concept fit and wellbeing. This contradicts Model Hypothesis 8a, because I expected 

cognitive fluency and engagement to mediate the relationship between self-concept fit and 

wellbeing. However, I did find at least one type of fluency to mediate the relationship 

between self-concept fit and wellbeing, which did match my predictions.   
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b. Testing Model Hypothesis 8b. To test this sub-hypothesis, I examined the two-

tailed significance tests of the standardized indirect effects for the different paths that 

connected goal fit to wellbeing. Supporting my predictions, there was a significant indirect 

effect of goal fit on wellbeing, 𝝱 = .11, p = .02 (see Figure 22). Further supporting my 

predictions, goal fit was indirectly related to wellbeing only via motivational fluency. Goal 

fit had a significant direct relationship with motivational fluency, 𝝱 = .24, p < .001. However, 

instead of motivational fluency having a significant indirect relationship with wellbeing 

through the mediator of engagement, motivational fluency had a significant direct 

relationship with wellbeing, 𝝱 = .42, p < .001. Thus, in support of the predictions of Model 

Hypothesis 8b, I found support for goal fit predicting wellbeing through motivational 

fluency, but I did not find support for engagement being a mediator in this relationship.  

Next, I looked at the combined serial and parallel mediation model with goal fit as the 

predictor and wellbeing as the dependent variable. Supporting my predictions, the total effect 

of goal fit on wellbeing was significant, b = .24, t (179) = 2.24, p = .03. However, the direct 

effect of goal fit on wellbeing after accounting for the variance of the mediators was not 

significant, b = -.08, t (179) = -.71, p = .48. The only significant indirect results were 

between goal fit to wellbeing via motivational fluency (but not engagement) 95% CI [.02, 

.26] and between goal fit to wellbeing via interpersonal fluency (again, not via engagement) 

95% CI [.01, .16]. Thus, both the combined mediator model and the Only Wellbeing 

prospective path model indicated that motivational fluency mediated the relationship between 

goal fit and wellbeing, as predicted by Model Hypothesis 8b, but engagement did not mediate 

the relationship between fluency and wellbeing.  
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c. Testing Model Hypothesis 8c. To test this sub-hypothesis, I examined the two-

tailed significance tests of the standardized indirect effects for the different paths that 

connected social fit to wellbeing. Contrary to my predictions, the indirect path from social fit 

to wellbeing was not significant, 𝝱 = .01, p = .27. A potential explanation for this lay in the 

significant direct relationship between social fit and wellbeing, 𝝱 = .31, p < .001 (see Figure 

22). Contrary to my predictions, social fit was not indirectly related to wellbeing, but rather 

had a direct effect on wellbeing.  

Next, I looked at the combined serial and parallel mediation model with social fit as 

the predictor and wellbeing as the dependent variable. Supporting my predictions, the total 

effect of social fit on wellbeing was significant, b = .59, t (179) = 5.67, p < .001. Further 

supporting my predictions, the direct effect of social fit on wellbeing after accounting for the 

variance of the mediators was also significant, b = .36, t (179) = 3.07, p = .003. One indirect 

effect was significant, but it was contrary to my predictions. The indirect effect of social fit 

on wellbeing via motivational fluency was significant, 95% [.01, .24]. Thus, the Only 

Wellbeing model provided a new perspective on social fit by showing that it may have a 

direct relationship on wellbeing. The combined mediator model indicated that social fit had 

an indirect relationship on wellbeing through motivational fluency, but also showed social fit 

to have a direct relationship with wellbeing after accounting for the variance of fluency, 

supporting the findings of the Only Wellbeing model. In neither of the analyses, did 

engagement emerge as a mediator.  

d. Summary of the results of the S’FICE model predicting wellbeing. Although 

correlational analyses indicated that engagement and wellbeing were strongly and positively 

correlated, this relationship appeared to diminish when other variables were added to the 
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predictive model. The results for the sub-hypotheses of Model Hypothesis 8 indicated that 

engagement did not mediate the relationship between fit and wellbeing. Both the Only 

Wellbeing prospective path model and the combined serial and parallel multiple mediator 

models confirmed this finding. This suggests that although there may be a strong relationship 

between engagement and wellbeing, this relationship is overshadowed by stronger 

relationships between, for instance, motivational fluency and wellbeing. 

The results of the Only Wellbeing prospective path model revealed similar 

relationships between self-concept and goal fit to wellbeing. Both these types of fit appeared 

to indirectly relate to wellbeing via motivational fluency. Motivational fluency, on the other 

hand, had a significant direct relationship with wellbeing. Although motivational fluency was 

the only type of fluency to have a significant direct relationship with engagement (in contrast 

to cognitive and interpersonal fluency), engagement did not have a significant direct 

relationship with wellbeing in this model. Thus, the mediator between self-concept and goal 

fit to wellbeing was motivational fluency. 

The results for social fit were even more interesting. Social fit was found to not have 

an indirect relationship to wellbeing in the Only Wellbeing model. Rather, this model 

revealed that there was a significant direct relationship between social fit and wellbeing. This 

finding calls for the biggest change in the S’FICE model, because it suggests that social fit 

(or feeling belonging amongst peers) directly influences students’ wellbeing rather than 

influencing wellbeing through fluency and/or engagement. 

11. Testing the predictive ability of the S’FICE instrument in comparison to previously 

used instruments 
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 I collected participants’ responses on stereotype threat vulnerability, belonging 

uncertainty, ambient belonging, and cultural mismatch, which had been used in previous 

research to predict students’ academic performance. To assess how well the constructs 

central to the S’FICE model performed compared to these constructs in predicting academic 

performance, I conducted a series of correlational and regression tests.  

 Before conducting the correlational tests, I examined the reliability estimates for each 

instrument to determine whether these instruments had comparable reliabilities so that they 

could be correlated to each other. Table 27 indicates the Cronbach’s alpha estimates for each 

item. The reliability of the cultural mismatch instrument could not be calculated, because this 

was a checklist that was then converted into a difference score. 

Table 27 

Cronbach’s α scores for self-concept, goal, and social fit items as well as other instruments 

used to measure stereotype vulnerability, ambient belonging, and belonging uncertainty  

Instrument Cronbach’s α 

Self-concept fit .52 

Goal fit 
.77 

Social fit 
.66 

Stereotype vulnerability 
.85 

Ambient belonging 
.74 

Belonging uncertainty 
.50 

 

 As Table 27 indicates, there were some differences between the Cronbach’s 𝛼 scores 

of the different instruments, but all instruments remained within .35 points of each other. The 
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general rule for Cronbach’s 𝛼 is that scores above .7 are good (Statistics Solutions, 2022). In 

that case, goal fit, stereotype vulnerability, and ambient belonging are good, whereas the rest 

of the sub-scales and instruments show poor reliability. However, as previously mentioned, 

Cronbach’s 𝛼 relies heavily on the number of items (Nunnally, 1978) and was also a 

somewhat incorrect measure of reliability given how it is calculated (Sijtsma, 2009). The 

stereotype vulnerability instrument had eight items, which was more than each sub-scale of 

the S’FICE instrument (five items each) as well as ambient belonging (two items) and 

belonging uncertainty (three items). Given these discrepancies and the issues related to 

Cronbach’s 𝛼, I determined that these instruments had close enough reliability for them to be 

compared to one another. 

After standardizing the scores for each instrument, I conducted a correlational 

analysis (see Table 28) on these variables as well as both GPA (the theorized dependent 

variable) and wellbeing (the exploratory variable). Participants’ goal fit scores had the 

highest correlation coefficients with GPA, (r = .16, p = .03). Although none of the variables 

had particularly high correlation coefficients with GPA, goal fit had the only significant 

correlation with GPA. The next highest correlation coefficients were with cultural mismatch 

(r = .13, p = .08) and self-concept fit (r = .11, p = .11), but GPA was not significantly 

correlated with either. This finding is promising, as it shows that the goal fit sub-component 

of the S’FICE instrument was the only variable to show a significant correlation with 

academic performance.  

Table 28 

Correlations between self-concept, goal, and social fit, stereotype threat vulnerability, 

belonging uncertainty, ambient belonging, cultural mismatch, GPA, and wellbeing 
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Variable M SD 1 2 3 4 5 6 7 8 

1. self-concept 

fit 

2.7

1 
.36 -        

2. goal fit  
3.0

1 
.49 .49*** -       

3. social fit 
2.8

6 
.46 .53*** .36*** -      

4. stereotype 

threat 

2.2

3 
.82 

-

.34*** 
-.24** 

-

.36*** 
-     

5. belonging 

uncertainty 

4.0

5 

1.2

8 

-

.33*** 

-

.26*** 

-

.45*** 

.26**

* 
-    

6. ambient 

belonging 

4.3

8 

1.3

2 
.45*** .46*** .50*** 

-

.38**

* 

-

.36*** 
-   

7. cultural 

mismatch 

6.2

2 

1.5

7 
.04 .10 .01 -.10 -.15* .11 -  

8. GPA 
3.2

2 
.73 .11 .16* .01 -.09 -.05 .10 

.1

3 
- 

9. Wellbeing 
3.9

1 
.63 .32*** .21** .44*** -.20* 

-

.41*** 

.24

** 

.0

4 

.0

8 

Note: *p < .05, **p < .01, ***p < .001.  

On the other hand, several variables had particularly strong correlations with 

wellbeing. The variable with the highest correlation with wellbeing was the social fit 

component of the S’FICE instrument (r = .44, p < .001), with belonging uncertainty having 
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the second strongest correlation (r = -.41, p < .001), and self-concept fit having the third 

strongest correlation coefficient (r = .32, p < .001). This finding is also promising, as it 

shows that the social fit sub-component of the S’FICE instrument had the strongest 

correlation with wellbeing and the self-concept sub-component of the S’FICE model was the 

third strongest correlation with wellbeing.  

Using these correlation coefficients, I conducted a series of linear regression tests. 

First, I ran a simple linear regression in which GPA was predicted by goal fit (which had the 

highest correlation with it). This regression was significant, 𝝱 = .16, F(1, 197) = 5.05, p = 

.03, and goal fit alone predicted 2.5% of the variance in GPA. Next, I added cultural 

mismatch, which had the second highest correlation coefficient with GPA (r = .13, p = .08) 

although its correlation with GPA was not significant. The intention of adding cultural 

mismatch to the model was to see if cultural mismatch would add any predictive validity to 

the model with only goal fit as the predictor. When cultural mismatch was added to the 

model 4.8% of the variance in wellbeing was explained, an insignificant increase. 

Furthermore, cultural mismatch did not show a significant relationship to wellbeing in this 

model, 𝝱 = .10, t(194) = 1.88, p = .06. In this model, goal fit now only trended in 

significance, 𝝱 = .10, t(194) = 1.98, p = .05. Thus, even though the model with both goal fit 

and cultural mismatch entered as predictors was significant, F(1, 194) = 3.28, p = .02, 

cultural mismatch did not add unique variance to predicting GPA beyond what was predicted 

by goal fit. I then added ambient belonging, belonging uncertainty, and stereotype threat 

vulnerability (all of which had correlation coefficients lower than goal fit and cultural 

mismatch) to the model, in addition to goal fit and cultural mismatch. None of the other 
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variables significantly predicted GPA and this model was not significant, F(31, 163) = 1.27, 

p = .17.  

Thus, in terms of academic performance, the goal fit component of the S’FICE 

instrument appeared to strongly predict GPA and the other previously developed instruments 

did not seem to predict any unique variance in GPA beyond what was predicted by goal fit.  

Next, I ran a series of exploratory linear regression tests on wellbeing. Once again, 

the first predictor I entered was the one which had the largest correlation coefficient with 

wellbeing: social fit. This model was significant, 𝝱 = .44, F(1, 182) = 44.55, p < .001. Social 

fit explained 19.66% of variance in wellbeing. Next, I entered belonging uncertainty into the 

model (the construct with the second largest correlation coefficient with wellbeing). The 

model with both social fit and belonging uncertainty was also significant, F(3, 178) = 20.39, 

p < .001 and explained 25.58% of the variance in wellbeing, a significant increase. In this 

model, both variables had significant associations with wellbeing. Social fit was positively 

related to wellbeing, 𝝱 = .32, t(178) = 4.45, p < .001, and belonging uncertainty was 

negatively related to wellbeing, 𝝱 = -.27, t(178) = -3.7, p < .001. In support of the S’FICE 

instrument, it is important to note that social fit had a somewhat higher absolute beta 

coefficient (𝝱 = .32) compared to belonging uncertainty (𝝱 = .27), indicating that even in this 

model, social fit had a stronger effect on wellbeing than belonging uncertainty.  

The construct with the next largest correlation with wellbeing was self-concept fit. 

However, when self-concept fit was entered into the linear regression model, it did not show 

a significant association with wellbeing, 𝝱 = .07, t(178) = .94, p = .35. Furthermore, the 

amount of variance explained by this model (R2 = 27.61%) was not significantly different 

from the variance explained by the previous model (R2 = 25.58%). Thus, self-concept fit did 
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not appear to add to the predictive value of social fit and belonging uncertainty. To test the 

rest of the variables, I entered stereotype threat vulnerability, cultural mismatch, and ambient 

belonging to a model also containing social fit and belonging uncertainty. Although this 

model was significant, F(31, 148) = 2.9, p < .001, only social fit and belonging uncertainty 

emerged as significant predictors.   

C. Discussion 

 In Study 4, students’ experiences relating to the S’FICE model were tested within the 

context of their current college environment. Study 4 consisted of two parts, with Part I 

taking place at the beginning of the Fall Quarter of 2021 and Part II taking place at the end of 

the Fall Quarter of 2021, and through the Winter Quarter of 2022. Thus, I was able to 

observe how students’ fit, fluency, and engagement to their college at the beginning of Fall 

predicted their academic performance and wellbeing at the end of Fall and in the Winter.  

 Model Hypothesis 1 predicted that self-concept, goal, and social fit would be 

moderately correlated with each other. In partial support of my prediction, I found that self-

concept, goal, and social fit were all significantly correlated with each other but that they 

were all strongly, rather than moderately, correlated with each other. This finding contradicts 

the expectation in the S’FICE model that all three types of fit are only slightly related to each 

other and suggests that perhaps students who experience high levels of one type of fit are 

more likely to experience higher levels of the other types of fit.  

 Model Hypothesis 2 predicted that all types of fit would uniquely predict 

engagement. However, the multiple linear regression tests revealed that none of the types of 

fit, nor their interaction, significantly predicted engagement. This was probably due to the 

large correlations among the different types of fit. Analyses assessing the relationship 
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between each type of fit and engagement while accounting for all three types of fluency 

revealed more interesting results. Both self-concept fit and goal fit showed a significant 

association with engagement when they were entered as the only predictor variable with the 

three types of fluency as mediators. However, social fit did not have a significant association 

with engagement. This finding suggests that some modifications may be needed in the 

assumptions of the S’FICE model. Although feeling as if one can be oneself in college (self-

concept fit) and feeling as if one can pursue one’s personal goals in college (goal fit) were 

associated with high engagement with one’s academic activities, as the model assumes, 

feeling as if one belongs among others in college was not associated with such engagement. 

Model Hypothesis 3 predicted significant relationships between self-concept fit and 

cognitive fluency, goal fit and motivational fluency, and social fit and interpersonal fluency. 

Both the prospective path model and the combined serial and parallel multiple mediator 

model confirmed these relationships, thus providing support for these assumptions of the 

S’FICE model that each type of fit is significantly associated with its respective type of 

fluency. However, the results also indicated that self-concept, goal, and social fit are related 

to other types of fluency in addition to their theorized type of fluency. Thus, the results for 

Model Hypothesis 3 push for the acknowledgment that the relationships between individual 

types of fit and fluency may be more complicated than previously thought.  

Model Hypothesis 4 predicted that each type of fit had a significant indirect 

association with engagement. The parallel multiple mediator models and prospective path 

models both revealed some support for Model Hypothesis 4 but differed somewhat in their 

results. Both types of models found that self-concept fit showed an indirect relationship to 

engagement through both cognitive and motivational fluency. However, whereas the 
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prospective path models showed that goal fit only related to engagement through 

motivational fluency and through its direct relationship to engagement, the parallel multiple 

mediator models showed that goal fit also related to engagement through cognitive fluency. 

The largest distinction was found regarding social fit. The parallel multiple mediator models 

found that social fit related to engagement through motivational fluency, but the prospective 

path models showed that social fit related to engagement through cognitive fluency. It seems 

likely that these differing findings arose because the prospective path models took into 

account relationships that the parallel multiple mediator models did not, and also ignored 

certain relationships that the parallel multiple mediator models took into account. In the 

prospective path models, the correlations between all three different types of fit were 

accounted for, whereas in the parallel multiple mediator models only one type of fit was 

entered as a predictor. Furthermore, in the prospective path models, the paths from goal fit to 

cognitive and interpersonal fluency and the path from social fit to motivational fluency were 

not calculated, whereas in the parallel multiple mediator models, all possible paths between 

the three types of fit and fluency were calculated. Similarly, in the prospective path models, 

the direct paths between self-concept and social fit to engagement were not calculated, 

whereas in the parallel multiple mediator models, each direct path from each type of fit to 

engagement was calculated. Lastly, whereas the parallel multiple mediator models are 

restricted to fit, fluency, and engagement, the prospective path models encompassed all 

variables including the dependent variable of wellbeing or GPA.  Thus, the prospective path 

models fit the data better. However, both models showed that self-concept fit, goal fit, and 

social fit all had significant indirect relationships with engagement. Although these pathways 

were more complex than predicted by the S’FICE model (for instance, self-concept fit was 
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indirectly related to engagement via each of the three types of fluency), these results were 

still consistent with the hypothesis that the three fits are related to engagement via fluency. 

Importantly, goal fit was significantly related to engagement both directly, and indirectly via 

motivational fluency. This suggests that goal fit has a particularly strong connection to 

engagement.   

Model Hypothesis 5 predicted that there would be a strong correlation between 

engagement and academic performance. The results partially supported this hypothesis, as a 

significant correlation was found between engagement and performance, although the 

correlation was smaller than expected. Thus, although I confirmed the prediction that 

engagement was related to academic performance, the relationship between them was not as 

strong as I expected.  

 Model Hypothesis 6 assessed whether each of the types of fit separately and 

indirectly predicted academic performance. None of the combined serial and multiple parallel 

mediator models supported the sub-hypotheses of Model Hypothesis 6, but both prospective 

path models provided support for them. As mentioned above, the better success of the 

prospective path models may be due largely to their greater fit to the data, compared to the 

combined serial and parallel multiple mediator models. The prospective path models also 

provided evidence as to why the combined serial and multiple parallel mediator models did 

not support the sub-hypotheses. First, self-concept fit was found to significantly predict 

academic performance only when its indirect paths to academic performance via 

motivational and interpersonal fluency, in addition to the theorized cognitive fluency, were 

taken into account. Thus, self-concept fit was associated with engagement (and therefore 

academic performance) via its association with all three kinds of fluency, not just cognitive 
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fluency, although this indirect relationship relied mostly on the significant direct 

relationships between cognitive and motivational fluency to engagement (interpersonal 

fluency was not significantly related to engagement). Second, goal fit was found to have a 

significant relationship with academic performance only when two indirect links were taken 

into account. Goal fit was significantly associated with academic performance via 

motivational fluency and engagement (as theorized) and via an indirect path that linked it 

directly to engagement (bypassing motivational fluency). Third, social fit was found to be 

significantly associated with academic performance once its indirect path to academic 

performance via cognitive fluency was taken into account in addition to the theorized indirect 

path via interpersonal fluency. Thus, the discrepancy between the combined serial and 

multiple parallel mediator models and the prospective path model stems from the specific 

new pathways that the latter implemented in order to account for pathways that were not 

theorized by the S’FICE model. Whereas the prospective path model implemented specific 

new pathways and did not calculate others (e.g., the direct relationship between self-concept 

fit and engagement), the combined serial and parallel multiple mediator model calculated 

every single possible pathway and did not take into account the correlation between self-

concept, goal, and social fit. These results indicated that although in general the three types 

of fit are associated with academic performance via the three types of fluency and 

engagement, both self-concept and social fit seem to have connections with additional types 

of fluency that were not expected by the S’FICE model. In addition, goal fit had a strong 

connection to academic performance, both via motivational fluency and engagement, and 

only via engagement.  
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Model Hypothesis 7 predicted a significant and strong correlation between 

engagement and wellbeing. Although the correlational analysis confirmed this positive and 

significant relationship, these results were not supported by the prospective path model with 

wellbeing as the dependent variable. This may be because when wellbeing and engagement 

are the only variables being tested, they have a strong relationship, which is then weakened 

in a more complex model by the presence of other variables that may have stronger separate 

ties to engagement (e.g., motivational fluency) and wellbeing (e.g., social fit). Further 

support for this explanation emerged in the analyses for Model Hypothesis 8. 

Model Hypothesis 8 tested the full model hypothesis regarding wellbeing as the 

dependent variable. Although the combined serial and parallel mediator model did not 

support the sub-hypothesis that self-concept fit was indirectly associated with wellbeing via 

cognitive fluency and engagement, the prospective path model confirmed this prediction. 

However, self-concept fit was not uniquely related to wellbeing via cognitive fluency and 

engagement, as the hypothesis suggested. Instead, the model indicated that self-concept fit 

had a significant indirect effect on wellbeing only when the indirect pathways of self-concept 

fit to wellbeing via cognitive, motivational, and interpersonal fluency were taken into 

account, but that this indirect relationship was mostly driven by the relationship between self-

concept fit and motivational fluency (because cognitive and interpersonal fluency were not 

related to wellbeing). Thus, the prospective path model suggested that the relationship 

between self-concept fit and wellbeing was somewhat more complicated than hypothesized 

by the S’FICE model. The sub-hypothesis that goal fit indirectly predicted wellbeing 

similarly received no support from the combined serial and parallel mediator model but did 

receive support from the more complex prospective path model. In this case, however, the 
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prospective path model indicated relatively close support for the S’FICE model’s predictions, 

with goal fit related to wellbeing via motivational fluency, which had a direct relationship 

with wellbeing. The sub-hypothesis regarding the indirect effect of social fit on wellbeing 

also received mixed support from the two models. In this case, the combined serial and 

parallel mediator model supported the hypothesis that social fit was indirectly related to 

wellbeing, although it indicated that the only significant indirect relationship was via 

motivational fluency and engagement, which contradicted the expectations of the S’FICE 

model. The results of the prospective path model also contradicted the expectations of the 

S’FICE model, showing that the indirect relationship of social fit to wellbeing was not 

significant. However, this model also made clear that the indirect effect of social fit to 

wellbeing was overshadowed by the direct relationship between social fit and wellbeing. 

Thus, contrary to my expectations, social fit actually directly predicted wellbeing, rather than 

indirectly predicting it via interpersonal fluency and engagement.  

Thus, the prospective path models were able to confirm many of the Model 

Hypotheses, while adding to the complexity of the initially theorized S’FICE model. Most 

notably, all three types of fit indirectly predicted academic performance, although only goal 

fit predicted academic performance via the predicted path of motivational fluency and 

engagement. Self-concept fit and social fit both predicted academic performance via types of 

fluency that they were not expected to be related to. Goal fit was also found to have a strong 

direct relationship on engagement that was not captured by its indirect relationship to 

engagement through motivational fluency. In terms of wellbeing, all three types of fit were 

found to predict wellbeing. As with academic performance, only goal fit predicted wellbeing 

somewhat along its theorized path through the mediator of motivational fluency. However, 
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engagement was not found to mediate the relationship between fluency and wellbeing. 

Rather, motivational fluency directly predicted wellbeing and both self-concept fit and goal 

fit indirectly predicted wellbeing via the mediator of motivational fluency. Another 

surprising finding was that social fit was found to directly predict wellbeing and thus did not 

have a significant indirect relationship with wellbeing. 

Comparisons of the predictive ability of constructs measured in the S’FICE 

instrument to other instruments previously used to predict academic performance were also 

informative regarding the usefulness of the S’FICE model. The comparison on academic 

performance revealed that the goal fit component of the S’FICE instrument had the strongest 

correlation and the strongest predictive relationship with academic performance, and no other 

construct (including those designed to assess various forms of goal fit, such as cultural 

mismatch) significantly increased the variance in academic performance explained. This 

analysis did indicate that other measures may be stronger at predicting academic performance 

than self-concept fit and social fit. This contradicts the assumption that the entire S’FICE 

instrument may be better than other instruments at predicting academic performance. 

However, it is promising that goal fit as measured in the S’FICE instrument predicted 

academic performance most strongly.  

Exploratory analyses of S’FICE instrument’s ability to predict wellbeing compared to 

other instruments revealed similarly promising results.  Social fit had both the strongest 

correlation coefficient and strongest predictive association with wellbeing. However, adding 

belonging uncertainty to social fit significantly improved my ability to predict well-being, 

although social fit remained the stronger predictor of wellbeing in this situation. Once again, 
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this analysis showed that although not all three kinds of fit predicted wellbeing better than 

any other instrument, social fit was the best predictor of wellbeing among other instruments. 

Overall, then, Study 4 provided support for several of the Model Hypotheses while 

also indicating some potential changes to how the S’FICE model was initially 

conceptualized. The results of Study 4 suggest that self-concept and social fit may affect 

multiple kinds of fluencies more broadly than originally conceptualized, while goal fit seems 

to affect only motivational fluency, consistent with the original model. In terms of predicting 

academic performance, Study 4 indicated that self-concept fit affected both cognitive and 

motivational fluency and social fit affected cognitive fluency. Engagement also emerged as a 

mediator in predicting academic performance for all three types of fit, since both cognitive 

and motivational fluency affected engagement. In terms of predicting wellbeing, both self-

concept and goal fit affected motivational fluency, which in turn directly affected wellbeing 

(bypassing engagement), whereas social fit directly affected wellbeing (bypassing both 

fluency and engagement). Therefore, in predicting wellbeing, I found that engagement was 

not a mediator for any of the three types of fit. Thus, engagement may not be an essential 

aspect of the pathway from fit to wellbeing, since motivational fluency and social fit showed 

direct relationships with wellbeing that bypassed engagement. In general, Study 4 provided 

interesting support for a more complex S’FICE model that could help better predict the 

academic performance and wellbeing of UR students.  

XI. Section 10: General Discussion 

 Despite increasing enrollment, UR students still underperform in college relative to 

their peers. Although several theories have been proposed to explain this academic gap, these 

theories remain theoretically independent from one another. The S’FICE model was 
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developed in order to form a more comprehensive understanding of UR students’ academic 

performance in college. Based on the SAFE model (Schmader & Sedikides, 2018), the 

S’FICE model (see Figure 2) originally predicted that self-concept fit (feeling like you can be 

yourself in college), goal fit (feeling like you can pursue personally important goals in 

college), and social fit (feeling belonging among your peers) would be distinct but related 

constructs that related to only their respective type of fluency, cognitive (an ease in 

concentrating on tasks), motivational (an ease in pursuing goals), and interpersonal (an ease 

in forming friendships), respectively. All these types of fluencies, in turn, were predicted to 

relate to engagement and thus to academic performance.  

The main goal of this series of studies was to validate the S’FICE model. Using 

correlational evidence from Study 2 and 3, I showed that self-concept, goal, and social fit 

significantly predicted both academic performance and (an exploratory dependent variable) 

wellbeing. In Study 2, conditions were experimentally manipulated so that participants 

experienced different levels of self-concept, goal, and social fit with regards to their ideal 

career, and their expectations of engagement in that career were assessed. In Study 4, 

participants first responded to the S’FICE instrument, fluency measures, and engagement 

measures regarding their academic environment, and I accessed their GPA scores one month 

afterwards to measure academic performance. As an extension of the S’FICE model, I also 

assessed participants’ well-being approximately two months later. Whereas Study 2 provided 

an experimental test of the assumptions of the S’FICE model, Study 4 provided correlational 

and longitudinal evidence for the model.    
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In order to measure students’ fit to college in testing the S’FICE model, I also 

developed and validated the S’FICE instrument in the course of two studies (Study 1 and 

Study 3). 

A. Measuring S’FICE constructs: The S’FICE instrument  

 After following the current guidelines for scale development (AERA et al., 2014), I 

developed an original S’FICE instrument of 34 items, 13 of which assessed self-concept fit, 9 

of which assessed goal fit and 12 of which assessed social fit in an academic environment. 

Instrument validation analyses showed that this scale produced responses that best fit a 

model that differentiated among self-concept, goal, and social fit, as the S’FICE model 

suggested. However, I also found that about 20% of items failed to elicit responses that 

appropriately distinguished participants who had overall lower levels of fit from those who 

had generally higher levels of fit, and about 12% of items showed worse than average ability 

to measure participants’ fit to college. Thus, after Version 1 of the S’FICE instrument was 

used in Study 2 to empirically test the assumptions for the S’FICE model regarding fit, 

fluency, and engagement, I engaged in a second round of construct development, modifying 

or removing problematic items.  

This resulted in Version 2 of the S’FICE instrument that was significantly shorter 

than the previous version (20 items compared to 34) with 8 items assessing self-concept fit, 6 

items assessing goal fit, and 6 items assessing social fit in an academic environment. 

Instrument validation analyses showed that Version 2 of the instrument again appropriately 

differentiated among the constructs of self-concept, goal, and social fit in college. Fewer 

items failed to correctly diagnose overall fit to college, and fewer items showed worse fit 
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than average to the model. Thus, Version 2 of the S’FICE instrument showed better evidence 

of validly measuring self-concept, goal, and social fit in the academic environment.  

The main advantage of the second iteration of the S’FICE instrument was its shorter 

length: fewer items meant that students’ levels of self-concept, goal, and social fit could be 

measured with this instrument in a shorter span of time. My goal in developing the S’FICE 

instrument was to create an instrument that could be easily administered by colleges to 

measure the fit of their UR students to their college environment. This measure, provided that 

it predicted their academic performance (according to the assumptions of the S’FICE model), 

could then be used to direct UR students to interventions specifically designed to improve the 

particular fit they were found lacking in (for instance, a student with high social fit but low 

goal fit may require different help than vice-versa. In order for the S’FICE instrument to be 

used in this manner, it was important to create a short, easy to use instrument. I considered 

Version 2 of the S’FICE instrument, given its support of the Instrument Hypotheses and its 

relative brevity, to be ideally suited for this purpose.  

B. Testing the assumptions of the S’FICE model 

 The correlational evidence gathered in Study 2 and 3 indicated that the original 

S’FICE model proved too narrow of an interpretation of the psychological mechanisms at 

work, as these studies showed evidence of more complicated pathways between fit, fluency, 

engagement, academic performance, and wellbeing. However, the core framework proved 

fruitful as I was able to show that self-concept, goal, and social fit predicted both academic 

performance and wellbeing.  

1. The nature and relationships of the three types of fit  



 

 

 

 203 

 Central to the S’FICE model is the assumption (Model Hypothesis 1) that self-

concept, goal, and social fit are moderately inter-related but ultimately distinct concepts. 

Study 2 found moderate correlations between self-concept/goal and goal/social fit, but a 

strong correlation between self-concept and social fit (the correlation coefficient exceeded 

.3). Study 4 then found that all three types of fit had significantly larger correlations with 

each other than expected13. I argue that finding these strong correlations between self-

concept, goal, and social fit scores indicate that the assumptions of the S’FICE model may 

need to be adjusted, and that self-concept, goal, and social fit are more related than 

previously anticipated. UR college students who feel that they can be themselves in college 

(i.e., have high self-concept fit) are also probably more likely to feel like they can pursue 

their personal goals in college (i.e., have high goal fit) and are probably more likely to feel 

belonging among others in college with them (i.e., have high social fit).  

This does not, however, suggest that these three different types of fit should be treated 

as interchangeable or that students’ S’FICE fit scores should be interpreted via averages. As 

the final test of the S’FICE instrument revealed in both Study 1 and Study 3, students’ 

average S’FICE scores were often not indicative of their individual self-concept, goal, and 

social fit scores. Furthermore, when testing the Model Hypotheses of the S’FICE instrument, 

self-concept, goal, and social fit behaved very differently from one another in predicting both 

academic performance and wellbeing. Thus, both evidence from the test of the S’FICE 

 
13 Although these findings may suggest that Version 2 of the S’FICE instrument does not measure self-concept, 

goal, and social fit as accurately as Version 1 of the S’FICE instrument, I argue otherwise. The 

multidimensional Rasch model analysis on Version 2 of the S’FICE instrument showed that this version of the 

instrument supported the Instrument Hypotheses somewhat better than Version 1 of the S’FICE instrument. 

Furthermore, Version 2 of the S’FICE instrument fully supported Instrument Hypothesis 2, showing that 

participants responded to self-concept, goal, and social fit items as separate constructs (thus allowing for a 

three-dimensional model to fit the data better than a unidimensional model). 
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instrument and from the test of the S’FICE model indicate that these three types of fit need to 

be treated as unique from one another due to their distinct downstream academic effects, 

despite their large correlations. Therefore, although interventions designed to increase self-

concept fit, for example, may inadvertently also increase goal fit and/or social fit, students’ 

fit to the college environment should always be measured by referring to their individual self-

concept, goal, and social fit scores, rather than their average S’FICE score.  

2. The relationships between fit and engagement 

 Also central to the S’FICE model is the assumption (Model Hypothesis 2) that each 

type of fit has a unique relationship with engagement when the other types of fit were 

controlled for.  This assumption also means that people who experience higher levels of all 

three types of fit show higher engagement than those who experience higher levels of just 

one type of fit. The experimental results of Study 2 showed some support for this hypothesis, 

as participants who were manipulated to feel that they had higher levels of self-concept, goal, 

and social fit showed greater engagement than participants who were manipulated to think 

that they had higher levels of only one type of fit, goal fit. However, both Study 2 and Study 

4 failed to provide correlational support for this hypothesis, as they both indicated that all 

three types of fit showed huge overlap in the variance that they predicted in engagement. In 

both cases, this may have been due to the elevated correlations among the three different 

types of fit. Thus, the S’FICE model assumption that each type of fit has a unique 

relationship with engagement when accounting for the other types of fit was not supported. 

 Instead, I found that when each type of fit was considered separately, both self-

concept and goal fit had significant relationships with engagement. These findings emerged 

in a statistical model that considered one type of fit (self-concept fit in the first model and 
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goal fit in the second model) as the predictor, the three types of fluency as mediators, and 

engagement as the dependent variable. Thus, I argue that the assumptions of the S’FICE 

model again should be adjusted. First, feeling as if you can be true to yourself (self-concept 

fit) and feeling as if you can pursue your personal goals in college (goal fit) appear to be 

closely tied to feeling engagement with academic work. However, these two types of fit do 

not have unique enough relationships with engagement that considering either of them 

alongside the other explained significantly more variance in engagement. Second, feeling 

belonging among your peers (social fit) does not appear to be tied as closely to feeling 

engagement with academic work. This may suggest that it is possible for students who do not 

feel as if they belong socially among their peers to nevertheless feel engaged with academic 

work. Thus, to the crucial question of what kind of fit predicts academic engagement, self-

concept fit and goal fit appear to be more important than social fit.   

3. The relationships between fit and fluency  

The third central assumption of the S’FICE model is that self-concept fit is related 

only to cognitive fluency, goal fit only to motivational fluency, and social fit only to 

interpersonal fluency (Model Hypothesis 3). Although both Study 2 and 3 found self-concept 

fit to be related to cognitive fluency and goal fit to be related to motivational fluency, both 

studies also found these relationships not to be unique: self-concept fit was related to all three 

types of fluency in Study 4, and goal fit was related to both motivational and interpersonal 

fluency in Study 2 and to all three fluencies in Study 4. Social fit was even more problematic, 

as it was related to cognitive (rather than interpersonal) fluency in Study 2 and to all 

fluencies in Study 4.  
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These findings suggest again that the S’FICE model’s assumptions may be too 

restrictive. Although self-concept, goal, and social fit are distinct types of fit to college, their 

overlap may affect their associations with fluency in general, rather than the three specific 

types of fluency assumed by the S’FICE model. Once again, this does not suggest that 

students’ fit to college should be treated as a single construct - as noted above, the three types 

of fit predicted academic performance and wellbeing in unique ways. Although all three 

types of fit appear to relate to all three types of fluency, the prospective path models that 

predicted academic performance and wellbeing using fit, fluency, and engagement, indicated 

that each type of fit had unique relationships with fluency, engagement, academic 

performance, and wellbeing, paths that would not have been apparent if all three types of fit 

had been reduced to a mean score. These results also do not suggest that fluency should be 

reduced to an average across the three types of fluency. Evidence for this argument arises in 

testing out the larger model, where motivational fluency, in particular, emerged as having 

unique connections with fit, engagement, and wellbeing, and interpersonal fluency was found 

to have no relationships with engagement, academic performance, or wellbeing. 

4. The relationship between fit and engagement via fluency 

The fourth central assumption to the S’FICE model is that each type of fit is related to 

engagement via its respective type of fluency (self-concept fit is related to engagement via 

cognitive fluency; goal fit is related to engagement via motivational fluency; social fit is 

related to engagement via interpersonal fluency; Model Hypothesis 4). Study 2 found support 

only for goal fit being indirectly related to engagement through motivational fluency, 

although it also found goal fit to be indirectly related to engagement through interpersonal 

fluency. 
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Study 4 provided more support for the fourth assumption, but once again challenged 

the restrictive pathways outlined by the S’FICE model. The model predicting academic 

performance found that each type of fit was significantly indirectly associated with 

engagement. However, self-concept fit was associated with engagement via both cognitive 

fluency (as theorized) and motivational fluency (unexpected). Goal fit was associated with 

engagement only via motivational fluency, as theorized, but also had an unexpected direct 

relationship with engagement that was not captured by the indirect relationship through 

motivational fluency. Social fit was associated with engagement only via cognitive fluency. 

In the case of both self-concept fit and social fit, these variables were directly associated with 

interpersonal fluency too, but interpersonal fluency was not associated with engagement.  

Therefore, these results suggest that although all three types of fit have indirect 

relationships with engagement, only cognitive and motivational fluency directly affect 

engagement. Interpersonal fluency does not appear to play a role in affecting engagement. 

Thus, in terms of what types of fluency are crucial in affecting engagement, cognitive and 

motivational fluency appear to be more important than interpersonal fluency. 

5.  The relationship between engagement and academic performance 

 The fifth central assumption of the S’FICE model was that engagement would have a 

significant and strong relationship with academic performance (Model Hypothesis 5). 

Although engagement and academic performance were significantly correlated, the 

correlation was small, suggesting that there may be other variables that account for the 

variance in academic performance.  

6. The relationship between fit and academic performance via fluency and engagement.  
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 The sixth central assumption of the S’FICE model is that first, each type of fit is 

related to engagement via its respective type of fluency (as described above) and second, that 

fit was related to academic performance through those respective fluencies and engagement 

(Model Hypothesis 6). The first of these assumptions received very little experimental and 

correlational support from Study 2 or from the parallel multiple mediator analysis in Study 4.  

However, the prospective path model predicting academic performance from the 

three types of fit, fluency, and engagement provided more insight (see Figure 20). Self-

concept fit had a significant indirect relationship with engagement, but only once both its 

indirect pathways were accounted for via cognitive and motivational fluency (it was also 

related to interpersonal fluency, but interpersonal fluency was not related to engagement). 

Goal fit related to engagement via its hypothesized motivational fluency, but goal fit was also 

directly related to engagement. Finally, social fit was significantly indirectly related to 

engagement but via cognitive fluency (again, social fit was also related to interpersonal 

fluency, which in turn was not related to engagement).  

Figure 20 

The Only GPA model with implemented modification indices 

 

Note. The pathways between constructs that were theorized by the S’FICE model are 

indicated with black lines and the pathways added through the analysis of the modification 
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indices are indicated with red lines. Significant relationships are indicated with unbroken 

lines and non-significant relationships are indicated with dotted lines. * p < .05, *** p < .001 

Therefore, the prospective path model provided further modifications of the S’FICE 

model. These results suggested that not only are self-concept and social fit related to other 

types of fluency, but that the relationships between all types of fit with engagement are more 

complex than previously theorized due to these complex inter-relationships. Self-concept fit 

(feeling like you can be yourself in college) appears to relate to engagement in the broadest 

manner, given that it is related to engagement through both cognitive and motivational 

fluency. Perhaps feeling as if you can be yourself influences all aspects of your perception, 

helping you concentrate better (cognitive fluency) and pursue tasks better (motivational 

fluency), both of which allow you to engage more in your academic activities. Social fit, or 

the feeling of belonging among your peers, seems to affect engagement only via being able to 

concentrate better on tasks (cognitive fluency). Although feeling belonging among your peers 

is not directly related to feeling academically engaged, it can increase your engagement by 

improving your ability to concentrate on tasks, which then directly relates to engagement. 

The effect of feeling a sense of belonging on the ability to concentrate on tasks may seem 

counterintuitive at first glance, however, this effect may be attributable to the fact that 

students who experience social belonging may spend less energy searching for or fretting 

about belongingness, which in turn may leave them more cognitive resources to bring to bear 

on academic tasks (Schmader & Johns, 2003). 

These findings have obvious implications for the sixth assumption, that the different 

kinds of fit relate to academic performance through their respective fluencies and 

engagement. As noted, all three types of fit were indirectly related to engagement through a 
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complex web of the multiple types of fluencies just described. Moreover, the types of fit 

were only indirectly related to academic performance via engagement and did not have direct 

relationships with academic performance. In addition, only cognitive and motivational 

fluency had significant direct relationships with engagement and significant indirect 

relationships with academic performance. Thus, findings on the sixth assumption suggest that 

self-concept fit indirectly relates to academic performance via cognitive and motivational 

fluency which both have direct relationships with engagement that in turn affects academic 

performance. Goal fit indirectly relates to academic performance via both its indirect 

relationship to engagement through motivational fluency and its direct relationship with 

engagement that in turn, again, directly affects academic performance. These relationships 

suggest that feeling as if you are pursuing your personal goals in college (goal fit) can lead 

directly to feeling greater engagement with your work, as well as increasing the ease of 

pursuing goals in college (motivational fluency), which in turn also improves engagement 

with your work. Finally, findings suggest that social fit has an indirect relationship to 

academic performance through its direct relationship with motivational fluency which in turn 

has a direct relationship with engagement that in turn affects academic performance. 

Thus, although fit to the college environment does indirectly predict academic 

performance via fluency, the specific relationships between types of fit and types of fluency 

need to be expanded and the direct relationship between goal fit and engagement needs to be 

acknowledged.  

7. Predicting academic performance with the S’FICE model: Theoretical conclusions 

My studies provided correlational results to confirm that the three types of fit do 

indeed indirectly predict academic performance. Thus, in testing the original S’FICE model 
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that predicted academic performance, my studies revealed that, first of all, students who feel 

like they can be themselves in college (had self-concept fit) are likely to feel an ease in 

pursuing their goals (motivational fluency) in addition to feeling an ease in concentrating on 

their tasks (cognitive fluency), both which then lead to them feeling greater engagement in 

their academic work, and therefore showing greater academic performance. Secondly, 

students who feel like they can pursue personally important goals (goal fit) are likely to feel 

an ease in pursuing their goals (motivational fluency) which then leads to greater engagement 

and improved academic performance, in addition to the direct impact on engagement that 

goal fit delivers on its own. Third, students who feel belonging in college (social fit) are 

likely to feel an ease in concentrating on their tasks (cognitive fluency) which in turn leads to 

increased engagement and academic performance. Thus, my results call for acknowledging 

the shared variance between self-concept, goal, and social fit, the relationships from self-

concept fit to motivational and interpersonal fluency (although the relationship with 

interpersonal fluency was not related to the indirect relationship to engagement) and social fit 

to cognitive fluency, as well as the direct relationship from goal fit to engagement.  

Another major difference in my results compared to the original S’FICE model 

centered on the relevance of interpersonal fluency in the model predicting academic 

performance. Although both self-concept fit and social fit showed direct relationships with 

interpersonal fluency, interpersonal fluency was not related to engagement nor academic 

performance, suggesting that it may not be a necessary component of the S’FICE model.  

A new theoretical model reflecting the pathways that the results of my studies suggest 

being the most important in terms of predicting academic performance is depicted in Figure 

26. As indicated by Figure 26, I theorize that self-concept fit affects both cognitive and 
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motivational fluency, goal fit affects both motivational fluency and engagement, directly, and 

that social fit affects cognitive fluency. Both motivational and cognitive fluency, in turn, 

affect engagement that in turn affects academic performance. Interpersonal fluency is 

removed from this model. Confirming the validity of this new model would require 

confirmatory studies. 

Figure 26 

The new proposed S’FICE model for predicting academic performance 

 

8. The relationship between engagement and wellbeing 

 In an extension of reasoning about the S’FICE model, I predicted that S’FICE 

variables would also predict wellbeing, which was entered as an exploratory variable. First, 

my hypothesis assumed that engagement was significantly and strongly related with 

wellbeing (Model Hypothesis 6). These variables were strongly and significantly correlated. 

However, when other variables were accounted for, the relationship between engagement and 

wellbeing diminished.  

9. Relationships among fit, fluency, engagement, and wellbeing  

 Next, I made some exploratory predictions that fit, fluency and engagement could be 

used to predict students’ wellbeing in addition to their academic performance. My eighth 
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central assumption (Model Hypothesis 8) was that each type of fit would predict wellbeing 

through its respective type of fluency and engagement.  

 The most surprising finding was that engagement was not directly related to 

wellbeing (see Figure 22). Rather, motivational fluency had a direct effect on wellbeing, 

bypassing engagement. The other types of fluency, cognitive and interpersonal, had neither 

direct nor indirect relationships with wellbeing. Thus, only motivational fluency mediated the 

relationship between fit and wellbeing. This finding suggests that feeling that you can be 

yourself in college (self-concept fit) and that you can pursue your personal goals in college 

(goal fit) appear to positively influence wellbeing by increasing students’ perceptions of 

motivational fluency (the ease in pursuing goals), which only then improves their wellbeing. 

The relationship between motivational fluency and wellbeing may be due to UR students 

perceiving college as a steppingstone to greater opportunities (Association of Public and 

Land-Grant Universities, 2016) and therefore being likely of experiencing wellbeing if they 

felt a sense of ease in pursuing their college related goals.  

The second interesting finding was that social fit had a direct effect on wellbeing, 

bypassing fluency and engagement. Thus, feeling a sense of belonging (higher social fit) is 

also tied to increased wellbeing, suggesting that UR students could benefit from feeling 

socially fulfilled in the college context, in addition to perceiving an ease in their ability to 

pursue goals.  

Thus, S’FICE variables seemed to predict wellbeing via different pathways than how 

they predict academic performance. Students experiencing belonging and an ease in pursuing 

their goals in college seem particularly more likely to experience wellbeing in college.  

10. Predicting wellbeing with the S’FICE model: Theoretical conclusions 
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Several theoretical implications emerged when using the S’FICE model to predict 

wellbeing. The three most important changes that emerged in these studies were the direct 

relationships between motivational fluency and social fit to wellbeing, and the lack of a 

relationship between engagement and wellbeing. This model also indicated that self-concept 

fit and social fit related to types of fluency that were not theorized by the original S’FICE 

model (self-concept fit related to motivational and interpersonal fluency and social fit related 

to cognitive fluency). However, the only indirect relationships that related to wellbeing were 

via motivational fluency, which had a direct relationship to wellbeing. Thus, self-concept and 

goal fit had indirect relationships to wellbeing through motivational fluency and social fit had 

a direct relationship with wellbeing. These results indicated that students who feel like they 

can be themselves (have self-concept fit) and students who feel like they can pursue personal 

goals (have goal fit) in college, both feel a greater ease pursuing goals in college 

(motivational fluency), which in turn leads to them experiencing greater wellbeing. On the 

other hand, students who experience belonging in college (have social fit) are more likely to 

directly experience greater wellbeing in college. The new proposed model for the S’FICE 

model predicting wellbeing is outlined in Figure 27. This, too, will require confirmatory 

analyses prior to being introduced as a new model for predicting wellbeing of UR students in 

college. 

Figure 27 

The new proposed S’FICE model for predicting wellbeing 



 

 

 

 215 

 

11. Note about the correlational evidence for the S’FICE model 

It must be noted that the evidence gathered on the S’FICE model in this series of 

studies is largely correlational. Although I experimentally manipulated self-concept, goal, 

and social fit in Study 2, the manipulation proved to be largely unsuccessful, because 

participants who received information that they had high self-concept, goal, and social fit 

were more likely to rate this information as accurate than were participants who were told 

that they had low fit in one or all three types of fit.  

Therefore, all the evidence that I gathered from Study 2 and 3 in support of the 

S’FICE model was correlational. Study 4 provided longitudinal support for the S’FICE 

model, in that I was able to look at the longer-term effects of the S’FICE model on students’ 

academic performance and wellbeing. Thus, despite the lack of a lot of experimental 

evidence to support the S’FICE model, I was able to gather extensive correlational evidence 

to provide a base for understanding how the S’FICE model predicted students’ academic 

performance and wellbeing.  

C. Comparison of the S’FICE instrument to other measures used to predict academic 

performance and well being 
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Each sub-component of the S’FICE instrument was compared to instruments 

designed to measure stereotype threat vulnerability, cultural mismatch, belonging 

uncertainty, and ambient belonging to see if the sub-components of the S’FICE instrument 

predicted academic performance and wellbeing better than the other well-established 

measurement tools. None of the other instruments were used in previous research to measure 

wellbeing, but I included this analysis for exploratory purposes. 

The goal fit sub-component of the S’FICE instrument showed the strongest 

correlation with academic performance and the social fit sub-component of the S’FICE 

instrument showed the strongest correlation with wellbeing. I argue that this indicates the 

S’FICE instrument to be a viable tool to be used by colleges, because as a singular 

instrument it can give predictive information about students’ academic performance and 

wellbeing, which would otherwise require the use of at least two other instruments. Thus, the 

preliminary evidence on the S’FICE instrument suggests that it may provide better prediction 

of the aspects of goal fit and social fit that lead to academic success and wellbeing. Although 

the aspects of academic performance assessed by the cultural mismatch approach added to 

those assessed by goal fit in the S’FICE approach, cultural mismatch was not a significant 

predictor of academic performance, therefore leaving goal fit to be the sole significant 

predictor of academic performance. With regards to wellbeing, only belonging uncertainty 

added to the predictive ability of social fit in the S’FICE model, but social fit was still the 

strongest predictor of wellbeing. Thus, I argue that my attempt to create an instrument that 

could encompass previously used instruments in order to broadly capture students’ potential 

for academic performance and tendency to experience wellbeing was largely successful. 
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D. Using the S’FICE model to develop interventions for academic success and 

wellbeing: Practical implications 

 The results of these studies also offer practical implications for the improvement of 

UR students’ academic performance and wellbeing in college and university environments. 

First, the S’FICE instrument was judged to have sufficient validity in measuring the levels of 

self-concept, goal, and social fit that UR students are experiencing in the college 

environment. Therefore, the S’FICE instrument can be used to evaluate the types of fit UR 

students are most in need of. Second, the S’FICE instrument can also be used to evaluate the 

success of an intervention at improving students’ levels of fit, by having UR students take the 

S’FICE instrument after attending an intervention. 

Moving beyond looking merely at the three types of fit, the findings on the S’FICE 

model with regards to academic performance suggest that only cognitive and motivational 

fluency affect engagement and academic performance. This suggests that interventions 

designed to directly improve these kinds of fluency may have direct positive implications for 

academic success. In order to identify interventions that could have direct impact on 

cognitive and motivational fluency, I will restate the definitions for each. Cognitive fluency 

is the ease with which students can concentrate on tasks. An intervention that may have a 

direct impact on cognitive fluency could be mindfulness, because mindfulness interventions 

have been shown to improve participants’ ability to focus and direct attention to tasks at hand 

(Jensen et al., 2012). On the other hand, motivational fluency is the ease with which students 

can pursue goals in college. Developing a strategic mindset, which is the tendency to 

contemplate what you can do to pursue your goals, has been shown to improve students’ 

ability to more easily pursue their goals (Chen et al., 2020). Therefore, an intervention that 
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focused on helping UR students develop a strategic mindset may directly improve their 

motivational fluency.  

Of course, one type of intervention that may well increase these kinds of fluencies are 

interventions designed to increase students’ experience of the three types of fit, all of which 

appear to be related to cognitive and motivational fluency. For instance, if pairing students 

with a mentor similar to the student was shown to improve self-concept fit, then this 

intervention could be used on students found to be lacking in self-concept fit to improve their 

motivational and cognitive fluency in order to improve their engagement and academic 

performance. Of these options, interventions focused on goal fit seem particularly important, 

because of its direct relationships with motivational fluency and engagement. These findings 

support the work on cultural mismatch, which despite its name focusing on the extent to 

which students feel like their personal background and values match the values and goals of 

the college that they attend. Similarly, goal fit refers to the extent to which students feel like 

the goals that they pursue in college match their personal goals. In further support of this 

relationship between goal fit and cultural mismatch, the best predictors of academic 

performance in these studies were a combination of goal fit and cultural mismatch, although 

goal fit was the only significant predictor of academic performance of the two variables. This 

suggests again the importance of feeling like your personal goals align with the goals of your 

institution, which helps ease the pursuit of your goals and improves your engagement, 

contributing to greater academic performance. An intervention that could directly improve 

goal fit is the utility-value intervention (Harackiewicz et al., 2016), where students are asked 

to choose a concept that they had recently learned and to write about why this concept was 

personally relevant or useful to them. On the other hand, interventions of self-concept and 
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social fit may also have an impact on these fluencies (cognitive and motivational fluency for 

self-concept fit and cognitive fluency for social fit). It should be noted that social fit, the 

experience of feeling belonging among your peers, had the least impact on academic 

performance. This again suggests that interventions focused on self-concept and goal fit that 

had stronger relationships with motivational and cognitive fluency might be more efficient 

ways of closing academic performance gaps than interventions on social fit; an important 

consideration if resources are limited.  

Student wellbeing is arguably a critical goal for colleges and universities even above 

and beyond its contribution to students’ academic success. With that goal in mind, these 

studies found that only motivational fluency and social fit directly affected wellbeing. Again, 

the importance of ensuring motivational fluency for UR students is highlighted. Here, the 

findings suggest that social fit and motivational fluency may play a very important role in 

ensuring that mental health accompanies the road to academic success that UR students strive 

for in higher education.  

Interpersonal fluency does not seem to be important in predicting either academic 

performance nor wellbeing, and engagement does not seem important in predicting 

wellbeing. Therefore, colleges could utilize the fluency instruments to direct resources to 

interventions targeting cognitive and motivational fluency, as opposed to those targeting the 

arguably less impactful interpersonal fluency.   

E. Limitations 

One limitation of this series of studies is that Version 2 of the S’FICE instrument did 

not fully support the three Instrument Hypotheses. However, the analyses on Version 2 of the 

S’FICE instrument did mostly support the key expectations of the S’FICE instrument. These 
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analyses confirmed that self-concept, goal, and social fit were sub-components of the 

construct of fit to college that needed to be considered separate from each other. They also 

confirmed that most of the items had scale points that appropriately differentiated students 

with differing levels of fit to college and that most items fit the model. Thus, despite the lack 

of complete support for all Instrument Hypotheses, Version 2 of the S’FICE instrument 

provided sufficient support to show that this instrument validly measured self-concept, goal, 

and social fit in the college environment.  

A related limitation lies in my interpretation of how the three fluency measures 

behaved. I found that whereas motivational and cognitive fluency were significantly related 

to engagement, interpersonal fluency was not. However, it is unclear whether this assumption 

was unsupported due to interpersonal fluency not being as strongly related to engagement as 

hypothesized, or due to issues with the validity of the fluency instrument, since it was not 

properly validated by the original authors (A. Aday & T. Schmader, personal 

communication, November 20, 2018). Addressing this limitation would require conducting a 

series of validation and measurement development for the fluency items as I did with the 

S’FICE instrument.  

A third limitation is that, although I validated the S’FICE instrument on multiple 

subgroups of UR students, in Study 2 and 3 I collected data only from Latina/o/x 

participants. I made this decision in an effort to reduce the number of variables that I had to 

control for when analyzing my data. Thus, the outcomes of Study 2 and Study 4 can be 

generalized only to Latina/o/x students. Future research will need to expand this study to 

other UR student groups to observe whether the S’FICE model operates similarly among 

these students as well.  
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Finally, Study 2 and Study 4 were both conducted on UCSB students. Thus, these 

results may have been affected by the institutional characteristics of UCSB. For instance, 

UCSB is a large public university with over 20,000 undergraduate students (UC Santa 

Barbara, 2022). Furthermore, a majority of UCSB students are White (31.3%; Deloitte et al., 

2020) with Latina/o/x students holding second place at 23.3% (Deloitte et al., 2020). Thus, it 

is important to consider whether the S’FICE model would receive similar support in an 

institution that was significantly different from UCSB. For instance, would the S’FICE 

model receive similar support in a smaller private university or a community college? How 

much support would it receive in an institution where the majority of students are UR 

students or where the studied UR group made up a smaller percentage of the total students 

than the Latina/o/x students at UCSB? For example, in an institution smaller than UCSB, it is 

possible that UR students may have relatively fewer opportunities for making meaningful 

friendships and may therefore have leaned into other sources of wellbeing such as athletic or 

professional associations, thus negating the finding that social fit has a direct impact on 

wellbeing. Notably, UCSB’s student body under-represents White students (31.3%) relative 

to the national average (54.3%; Hansen, 2022) and over-represents Latina/o/x students 

(23.3%) relative to the national average (19.3%; Hansen, 2022). Thus, the final limitation of 

this series of studies is that they restrict the findings on the S’FICE model to larger 

universities where the studied UR group made up the second largest group of students.   

F. Future Directions 

 A helpful addition to the current set of studies would be another round of studies on 

the S’FICE instrument to provide further evidence of validity. Although the second round of 

validation for the S’FICE instrument was more promising than the first round, there were still 
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a few items that did not behave in the expected manner. Therefore, a third round of 

instrument development could help resolve these issues. 

In terms of the S’FICE model, experimental tests of the S’FICE pathways would help 

add validity to the theoretical model. Future studies could manipulate students’ sense of self-

concept, goal, and social fit and examine whether this would affect their levels of fluency, 

engagement, academic performance, and wellbeing. However, given that correlational 

evidence indicates that self-concept, goal, and social fit positively relate to students’ 

academic performance and wellbeing, the idea of experimentally manipulating students’ 

levels of fit becomes a topic of an ethical debate. Given that much research indicates an 

academic gap between UR students and their peers, it would be unethical to experimentally 

cause UR students to have experiences that could exacerbate this academic gap. However, if 

the extent of the experimental impact were to be limited (for instance, if students were asked 

to take an inconsequential math test immediately after having their levels of fit manipulated 

but were thoroughly debriefed afterward) it may be possible to experimentally test the 

S’FICE model in a safe environment with no long-term negative impacts on UR students. 

Furthermore, it would be possible to conduct an ethical experimental test of the S’FICE 

model by experimentally manipulating conditions that cause certain students to experience 

higher levels of self-concept, goal, and/or social fit (rather than lower levels of these types of 

fit) and then comparing their responses to those of students who did not receive such a 

manipulation. Future experimental manipulations should also be designed with the findings 

of Study 2 in mind, given that the manipulation of fit to ideal career failed. It is possible that 

UR students’ fit could be manipulated to greater success if the field was changed to 

something that did not directly relate to their academic performance. A possible avenue is 



 

 

 

 223 

manipulating students’ perceptions of their creativity, which could be framed as how likely a 

student is to excel at thinking out of the box and coming up with unique solutions to 

problems. Thus creativity could be framed as something unique enough that UR students 

would not have preconceived notions of their ability in this domain, but would also think of 

creativity as a factor that impacts their academic performance. 

The next step in further expanding the reach of the S’FICE model is to test it on other 

UR students. It is important to note that the S’FICE model, or at least the best predictors of 

academic performance and wellbeing, may change depending on the UR group of focus, and 

colleges will need to make note of these changes in trying to cater to all UR students. The 

S’FICE instrument has already been validated with several UR groups (Black and Latina/o/x 

students, first-generation students, and female students in STEM) and thus can be used to test 

the S’FICE model with these other UR groups.  

Another future direction involves a more rigorous testing of how more established 

concepts relate to the S’FICE model. In order to understand how stereotype threat, cultural 

mismatch, belonging uncertainty, and ambient belonging relate to self-concept, goal, and 

social fit, it would be important to experimentally manipulate the other constructs (stereotype 

threat, ambient belonging, cultural mismatch, and belonging uncertainty) and have students 

take the S’FICE instrument to examine whether the above constructs are associated with the 

various fits measured by the S’FICE instrument. This would help further clarify the 

relationships between more established constructs and the S’FICE model. 

G. Conclusion 

I developed and tested the Student Fit in College Environments (S’FICE) model as a 

framework for predicting UR college students’ academic performance. To allow for the 
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testing of the S’FICE model, I also developed and validated the S’FICE instrument with 

multiple UR student groups to measure the self-concept, goal, and social fit constructs that 

are central to the S’FICE model. Evidence from two studies (one experimental and one 

longitudinal and correlational) provided consistent correlational evidence in support of the 

S’FICE model in predicting the academic performance and wellbeing of underrepresented 

Latina/o/x students, but also suggested changes to the original relationships within the model.  

Confirming the predictions of the S’FICE model, each type of psychological fit was 

found to predict students’ engagement and therefore their academic performance.  However, 

specific aspects of fit were not uniquely related to specific types of fluency as the model 

originally predicted. In fact, UR students’ levels of self-concept fit and social fit both 

predicted their cognitive fluency and their levels of self-concept fit and goal fit both 

predicted their motivational fluency. Both cognitive and motivational fluency in turn 

predicted their engagement, which in turn predicted their academic performance. Out of the 

three types of fit, goal fit had the strongest relationship with academic performance, because 

it had both an indirect relationship with engagement through motivational fluency as well as 

a direct relationship with engagement, thus forming two pathways in which it related to 

academic performance. On the other hand, social fit (feeling a sense of belonging among 

one’s peers) was alone found to have a direct relationship with wellbeing, whereas 

engagement was not found to mediate the relationship between fit and wellbeing.  

I also provided evidence to suggest that sub-components of the S’FICE instrument 

were the strongest predictors of UR academic performance and wellbeing in comparison to 

previously used instruments. In deepening our understanding of the psychological 

mechanisms underlying the complex dynamics of academic engagement and academic 
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performance, the lens of “goodness of fit” to college environments provides both a more 

comprehensive theoretical framework, as well as a potentially more accessible avenue for 

measurement and intervention. 

My hope is that my findings of the S’FICE model can be used to close the academic 

performance gap between UR students and their peers, allowing for UR students to achieve 

their true academic potential, leading to greater UR diversity and success in both STEM and 

non-STEM fields. 
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Appendix A: The S’FICE instrument 

Each part of the instrument had the following instructions, “Please indicate how strongly you 

agree with each of the following statements”. 

Participants indicated their agreement on a 4-point Likert scale ranging from 1 Strongly 

Disagree to 4 Strongly Agree. There was no neutral option.   

Items measuring self-concept fit 

1.  My family and I always assumed that I would go to college. 

2.  The transition to college was very difficult for me. 

3.  I’m more aware of things like my race, gender, financial background, etc. in classes 

for my major than at home. 

4.  I think being a student is a very big part of who I am. 

5.  Being a student in my major taps into who I truly am. 

6.  I am comfortable in my major. 

7.  I am basically the same person in college as I am in the place I am most comfortable 

in. 

8.  I feel out of my depth in my major. 

9.  When I ask questions in class I worry that they will reflect badly on me. 

10.  My family is just as involved in my college education as they are in other aspects of 

my life. 

11.  My true self and who I am in college are completely different. 

12.  I am nervous about going to professors' office hours and asking them questions. 

13.  I am nervous about going to TAs’ office hours and asking them questions. 

Items measuring goal fit 
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1.  The goals emphasized in my major match my own goals for being in college. 

2.  When I'm working on my major, I feel like I'm getting closer to achieving goals that 

are important to me. 

3.  I feel like many professors and/or TAs in my major went to college for the same 

reasons as I did. 

4.  I find the coursework for my major naturally interesting. 

5.  I enjoy working on the coursework for my major. 

6.  I am happy with how coursework in my major is taught. 

7.  The resources available to me in college are completely useless in helping me reach 

my goals. 

8.  I plan to pursue a career that the typical successful student in my major would pursue. 

9.  I have seriously considered switching my major. 

Items measuring social fit 

1.  When I am in the classes for my major, I see a lot of people who are very similar to 

me (in terms of things like my race, gender, financial background, etc.). 

2.  I wish I knew more people in my major who I could relate to, or who could relate to 

me. 

3.  I feel out of place when I sit in classes for my major and look around at the other 

students. 

4.  I feel like I need to prove to the professors and/or TAs in my major that I am JUST 

AS good as my classmates. 

5.  I avoid sharing many of my personal issues with people in college because I don’t 

think they would understand them. 
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6.  I know many people in college who like me for who I am. 

7.  At least some of my closest friends are in college with me. 

8.  At least some of my closest friends are in my major with me. 

9.  I change a lot of things about myself when I interact with other students in my major. 

10.  When I think about the other students in my major (friends or otherwise), I feel like I 

belong among them. 

11.  I feel like the professors and/or TA’s can't relate to the struggles I experience in my 

major. 

12. I feel like my family background and upbringing affect my social interactions in 

college. 
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Appendix B: Fit items, fluency items, and the authenticity item used by Aday and Schmader 

(personal communication, November 20, 2018) 

Fit items 

Self-concept fit 

1. Even when I’m alone and doing nothing simply being at UBC makes me feel like 

myself 

2. Just being at UBC suits the way I see myself 

3. UBC feels true to who I am 

4. Being at UBC brings out my true self 

5. I feel at home when I’m at UBC 

Goal fit 

1. UBC is a place where I feel intrinsically motivated by my own goals 

2. Standards of success at UBC match what I think it means to be successful 

3. I often feel that UBC is a place that allows me to realize my own goals 

4. My behavior at UBC is motivated by things I value 

5. Classes at UBC are designed in a way that fits how I like to learn 

Social fit 

1. When I’m around other students on campus, I feel like I am my true self 

2. I don’t feel like I need to be a different person around others at UBC 

3. Other students at UBC do NOT judge for being my true self 

4. I never have to hide the ‘real me’ when I’m around others at UBC 

5. I feel that people at UBC understand exactly who I am 
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Fluency items 

Cognitive fluency 

1. My ability to focus my attention on tasks has been ______ (1 Difficult - 7 Easy) 

2. My concentration levels have been ___ (1 Low - 7 High) 

3. I have ___ felt distracted by other thoughts or concerns (1 Never - 7 Frequently) 

4. I have ___ felt self-conscious (1 Never - 7 Frequently) 

5. I have ___ felt distracted by thoughts about myself (1 Never - 7 Frequently) 

Motivational fluency 

1. My ability to pursue my goals has felt ____ (1 Difficult - 7 Effortless) 

2. My motivational energy has felt ___ (1 Low - 7 High) 

3. I have ___ had to force myself to do things (1 Never - 7 Frequently) 

4. My progress towards my goals has been ___ (1 Forced - 7 Smooth) 

5. In working towards my goals, I have felt ___ (1 Hesitant - 7 Eager) 

Interpersonal fluency 

1. My ability to interact with others has felt ___ (1 Forced - 7 Smooth) 

2. My conversations with others have felt ___ (1 Awkward - 7 Engaging) 

3. I have ___ had to monitor what I say (1 Never - 7 Frequently) 

4. I have ___ had to match my behaviors to what others expect of me (1 Never - 7 

Frequently)    

5. My interactions with others have felt ____ (1 Uncomfortable - 7 Comfortable) 
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Authenticity item 

 

 

Note: The word “workplace” would be replaced depending on the context. 
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Appendix C: Interview items  

General question: 

1.  Can you tell me what your major (if you have one) is? 

Self-concept fit 

1.  The next question I want to ask is a little more general. For this question, could 

you think about (your major/UCSB) overall. How would you define success (in 

your major/at UCSB)? 

2.  Could you describe the type of student that would typically achieve [this 

success/each type of success] [at UCSB/in your major]? 

3.  What does the word identity mean for you? 

a.  [note their response and adjust next segment accordingly] 

4.  Thank you. Now here’s my interpretation: people can have multiple identities. 

These are ways that people define themselves and they can be both qualities as 

well as memberships to certain groups. For instance, a person can define 

themselves as female, Latina/o/x, good at music, a hard worker, and the first in 

their family to go to college. 

5.  Do you have certain identities that you think fit well in [your major/UCSB]? 

Could you elaborate? 

6.  Do you have certain identities that you think do not fit as well in [your 

major/UCSB]? Could you elaborate? 

7.  [Inclusion of Other in Self scale (Aron, Aron, & Smollan, 1992):] Please choose 

the picture that best describes the relationship between who you are and the type 

of person who [your major/UCSB] values and thinks will be successful. Ten 
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separate diagrams are provided. Fill in the type of identity you have in mind (e.g. 

general, gender identity, etc.) and choose the picture to best describe the 

relationship between each identity and the type of person valued in your 

college/major. Fill in the blank for whether you’re thinking about your college or 

major as well.   

 

8.  As a final step in this portion, I have a few agree-disagree statements, and I’d like 

to hear the extent to which you agree with them. [Give them a Likert scale 

example on a piece of paper]. As you can see, we have a 7-point scale ranging 

from Strongly Disagree to Strongly Agree. Please let me know what number or 

option you choose for each: 

a.  Even when I’m alone and doing nothing, simply being in classes for my 

major makes me feel like myself 

b.  Just being in UCSB suits the way I see myself 

c.  UCSB feels true to who I am 

d.  Being in UCSB brings out my true self 

e.  I feel “at home” when I’m in UCSB 

f.   I do NOT feel isolated from my inner self in UCSB 

g.  I feel at ease with myself being in UCSB 
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9.  Do you think these answers would change if we were discussing [your 

major/certain classes that you’ve taken] instead of UCSB in general? Can you 

elaborate? 

Goal fit 

1.  Thank you so much! Now, let’s move on to the next portion. 

2.  Let’s come back to the idea of the typical successful student [in your major/at 

UCSB]. What sort of goals would [your major/UCSB] want such a student to 

have? 

3.  What types of resources do you think [your department/UCSB] offers to get to 

those goals? 

4.  There are so many different goals that students can have, though. What are your 

goals? Or in other words, what do you hope to achieve by being in [you 

major/UCSB]? 

5.   [If different for what they indicated for the typical student] And what resources 

does [your department/UCSB] offer for you to get to those goals? 

6.  [Inclusion of Other in Self scale (Aron, Aron, & Smollan, 1992)]: Again, could 

you choose the picture that best describes the relationship between your goals and 

the goals valued by [your major/UCSB]. 
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7.  Again, as a final step in this portion, I have a few agree-disagree statements, and 

I’d like to hear the extent to which you agree with them. [Give them a Likert scale 

example on a piece of paper]. We have the same 6-point scale ranging from 

Strongly Disagree to Strongly Agree. Please let me know what number or option 

you choose for each: 

a.  [Classes in my major are a place/UCSB is a place] where I feel 

intrinsically motivated by my own goals 

b.  Standards of success in [UCSB/my major] match what I think it means to 

be successful 

c.  I often feel that [my major/UCSB] allows me to realize my own goals 

d.  My behavior in my classes is motivated by things I value 

e.  [My major/UCSB] allows me to pursue topics and interests I am motivated 

to learn about 

f.   When working [on my major/on my classes in UCSB] I feel like I am 

working toward my most prized goals 

 Social fit   

1.  Thank you! Now we are on to the final stage of our questions. What qualities and 

characteristics of yours emerge when you’re surrounded by people you are the 

most comfortable with? 

2.  To what extent do you express these qualities and characteristics in college? 

3.  Does this change depending on what context we’re talking about (e.g. with your 

roommate versus in class)? Please elaborate. 
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4.  Let me briefly remind you of what an identity is: it’s a number of ways people 

describe themselves and can include personality characteristics as well as group 

memberships. How would you describe the student body [in UCSB/ in your 

major] in terms of how similar they are to you in terms of their identities? 

5.  To what extent do you see other students in [UCSB/your major] as going through 

similar processes as you in college? 

6.  How easy do you find it to make friends in college? 

7.  [Inclusion of Other in Self scale (Aron, Aron, & Smollan, 1992):] Please choose 

the picture that best describes the relationship between you and all students in 

college in terms of your different identities. Again, 10 diagrams have been 

provided, so fill in the identity you are thinking of (e.g. racial identity) and the 

extent to which you see similarity between this identity and the identities of others 

in [UCSB/your major]. 

 

8.  And finally, we have another set of agree-disagree statements, and I’d like to hear 

the extent to which you agree with them. [Give them a Likert scale example on a 

piece of paper]. We have the same 7-point scale ranging from Strongly Disagree 

to Strongly Agree. Please let me know what number or option you choose for 

each: 
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a.  When I’m around other students, I feel like I am my true self 

b.  I don’t feel like I need to be a different person around other students 

c.  Other students do NOT judge me for being my true self 

d.  I never have to hide the “real me” when I’m with other students 

e.  I feel that other students understand exactly who I am 

f.   When I’m with other students, I feel I can be myself 

g.  I feel connected to other students 

h.  I feel that other students accept me for who I am 

i.   Other students see me in the same way I see myself. 
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Appendix D: Item Characteristic Curves 

Item Characteristic Curves (ICCs) graphically illustrate how a person’s ability would 

be used to predict the response that they would choose for a particular item. Figure 28 shows 

an example of multiple ICCs. Here each curve is the ICC for items 1 through 3. And the θ 

values indicate three individuals with different abilities. The person with a θ of 2.2 has the 

highest ability (let us refer to them as person A). Item 1 has the highest difficulty. This is 

indicated by looking at the probability of person A agreeing with item 1. Their probability of 

agreeing with item 1 is .50 whereas the other two individuals’ probability of agreeing with 

item 1 is much lower. Since an individual needs higher ability to have a greater chance of 

agreeing with item 1, this item is deemed more difficult than the other items. 

Figure 28 
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An example of ICCs where the X axis indicates the probability of agreeing with an item and 

the Y axis indicated the person ability (θ)  

 

 

 

 

 

 

 

 

 

 

 

 

Interpreting Figure 29 in this manner leads us to make the conclusion that for person 

A, the probability of agreeing with item 3 is extremely high, the probability of agreeing with 

item 2 is somewhat lower but still high and the probability of agreeing with item 1 is the 

lowest. The important point is that this rule also applies for the other two persons. For each 

of these individuals, item 3 is the easiest and item 1 is the hardest to agree with.  

Although the ICC curves for the S’FICE instrument would look somewhat different 

because the S’FICE items have multiple options (each item has 4 steps from Strongly 

Disagree to Strongly Agree), the S’FICE instrument follows a similar pattern. The items are 

designed such that items that are easier to agree with (e.g., require lower self-concept fit to 
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agree with) are easier to agree with for all participants in comparison to items that are harder 

to agree with (e.g., require higher self-concept fit to agree with).  

  



 

 

 

 251 

Appendix E: Demographics items  

1. What is your major? 

__________________ 

2. What is your race/ethnicity? 

a)  Asian/East Asian/South Asian/Asian American 

b) Black/African American 

c)  Latino/Latina/Latin American/Hispanic 

d) Middle Eastern/Arab American 

e)  Caucasian/White/European/European American 

f)  Native Hawaiian/Pacific Islander 

g) Native American/American Indian/Alaskan Native 

h) Other or Multiple Ethnicities (please describe) 

3. What is the highest level of education your mother (Parent 1) completed? 

a)  Did not finish high school 

b) High school/GED 

c)  Two-year college AA degree 

d) Four-year college degree 

e)  Graduate degree 

4. What is the highest level of education your father (Parent 2) completed? 

a)  Did not finish high school 

b) High school/GED 

c)  Two-year college AA degree 

d) Four-year college degree 
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e)  Graduate degree 

5. Which of the following terms best describes your current gender identity? 

a)  Female 

b) Male 

c)  Trans male/ Trans man 

d) Trans female/ Trans woman 

e)  Non-binary/ Genderqueer/ Gender non-conforming 

6. Are you a transfer student? 

a)  Yes 

b) No 

7. Are you a freshman? 

a)  Yes 

b) No 

8. Are you an international student? 

a)  Yes 

b) No 
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Appendix F: Items for the personality self-survey 

Participants were asked to respond to the following questions: 

1. This is a question about the personality qualities that make up your true self. Please 

read through the whole list first. 

Now, please choose the 5 personality qualities that make up your true self: 

a. Trustful 

b. Shy 

c. Communicative 

d. Spontaneous 

e. Confident 

f. Calm 

g. Determined 

h. Affectionate 

i. Cheerful 

j. Considerate 

k. Curious 

l. Dependent 

m. Imaginative 

n. Impulsive 

o. Responsible 

Note: These traits were derived from Barnett (1991) and Chaplin, John, and Godlberg (1988). 

2. This question is about the goals that guide your decisions in life. Please read through 

the whole list first. 
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Now, please choose the 5 goals that guide your decisions in life: 

 

a. Contribute to my family’s wellbeing 

b. Be a role model for people in my community 

c. Bring honor to my family 

d. Show that people with my background can succeed 

e. Give back to my community 

f. Provide a better life for my own children 

g. Expand my knowledge of the world 

h. Become an independent thinker 

i. Explore new interests 

j.  Explore my potential in many domains 

k.  Discover more about my interests 

l. Become an expert in (at least) one thing 

m. Pursue options I’m passionate about 

n. Prove to myself that I can succeed in life 

o. Fulfill the expectations set for me by my family 

Note: These reasons and goals were derived from Stephens, Fryberg, and colleagues (2012). 

3. This question is about the membership groups that you strongly identify with. 

Please read through the whole list first. 

 

Now, please choose the 5 membership groups that you strongly identify with: 

 

a. First-generation 

b. Gamers 

c. Spiritual seekers 
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d. Athletes/fitness enthusiasts 

e. Risk-takers 

f. LGBTQ+ community 

g. BIPOC community 

h. Women in STEM 

i. Introverts 

j. Extroverts 

k. Political activists 

l. Fraternity/Sorority members 

m. Hikers/Nature lovers 

n. Cooks/Bakers/Foodies 

o. Artists/Creative individuals 
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Appendix G: Screenshots of what participants saw in the All components fit, Only Self-

concept fit, Only Goal fit, Only Social fit, and All components low fit conditions when they 

received feedback on their fit to their ideal career 

Figure 29 

Screenshot of what participants in the all components fit condition saw (participants 

choosing Legal occupations as their ideal career) 

 

Note. This image was obtained by taking a screenshot of the Qualtrics survey for Study 2 

after selecting “Legal occupations” as the ideal career in the “Preview survey” view. 

Figure 30 
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Screenshot of what participants in the only self-concept fit condition saw (participants 

choosing Legal occupations as their ideal career) 

 

Note. This image was obtained by taking a screenshot of the Qualtrics survey for Study 2 

after selecting “Legal occupations” as the ideal career in the “Preview survey” view. 

Figure 31 
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Screenshot of what participants in the only goal fit condition saw (participants choosing 

Legal occupations as their ideal career) 

 

Note. This image was obtained by taking a screenshot of the Qualtrics survey for Study 2 

after selecting “Legal occupations” as the ideal career in the “Preview survey” view. 

 

Figure 32 
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Screenshot of what participants in the only social fit condition saw (participants choosing 

Legal occupations as their ideal career) 

 

Note. This image was obtained by taking a screenshot of the Qualtrics survey for Study 2 

after selecting “Legal occupations” as the ideal career in the “Preview survey” view. 

 

Figure 33 
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Screenshot of what participants in the all components low fit condition saw (participants 

choosing Legal occupations as their ideal career) 

 

Note. This image was obtained by taking a screenshot of the Qualtrics survey for Study 2 

after selecting “Legal occupations” as the ideal career in the “Preview survey” view. 
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Appendix H: Fluency instrument adapted to refer to students’ ideal career 

Cognitive fluency 

1. My ability to focus my attention on tasks at work in my ideal career will be ______ (1 

Difficult - 7 Easy) 

2. My concentration levels on tasks at work in my ideal career will be ___ (1 Low - 7 

High) 

3. I will ___ feel distracted by other thoughts or concerns at work in my ideal career (1 

Never - 7 Frequently) 

4. I will ___ feel self-conscious work in my ideal career (1 Never - 7 Frequently) 

5. I will ___ feel distracted by thoughts about myself work in my ideal career (1 Never - 

7 Frequently) 

Motivational fluency 

1. My ability to pursue my goals at work in my ideal career will feel ____ (1 Difficult - 

7 Effortless) 

2. My motivational energy at work in my ideal career will feel ___ (1 Low - 7 High) 

3. I will ___ have to force myself to do things at work in my ideal career (1 Never - 7 

Frequently) 

4. My progress towards my goals at work in my ideal career will be ___ (1 Forced - 7 

Smooth) 

5. In working towards my goals at work in my ideal career, I will feel ___ (1 Hesitant - 

7 Eager) 

Interpersonal fluency 
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1. My ability to interact with others in the context of work in my ideal career will feel 

___ (1 Forced - 7 Smooth) 

2. My conversations with others in the context of work in my ideal career will feel ___ 

(1 Awkward - 7 Engaging) 

3. I will ___ have to monitor what I say at work in my ideal career (1 Never - 7 

Frequently) 

4. I will ___ have to match my behaviors to what others expect of me at work in my 

ideal career (1 Never - 7 Frequently)    

5. My interactions with others at work in my ideal career will feel ____ (1 

Uncomfortable - 7 Comfortable) 
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Appendix I: Utrecht Work Engagement Survey – Student Form (Schaufeli, Martínez, 

Marques, Pinto, Salanova, & Bakker, 2002) adapted to students’ ideal career 

1. I anticipate that at work in my ideal career, I will feel bursting with energy. 

2. I anticipate that at work in my ideal career, I will feel mentally strong 

3. I anticipate that at work in my ideal career I will be enthusiastic about my work. 

4. I anticipate that at work in my ideal career, my work will inspire me. 

5. I anticipate that when I get up in the morning, I will feel like going to work in my 

ideal career. 

6. I anticipate that at work in my ideal career I will feel happy when I am working 

intensely. 

7. I anticipate that at work in my ideal career I will be proud of my work. 

8. I anticipate that in my ideal career I will be able to continue for a very long time when 

I am working 

9. I anticipate that at work in my ideal career I will get carried away when I am working. 

10. When working in my ideal career, I anticipate that I will feel strong and vigorous 

11. I anticipate that at work in my ideal career I will find my work to be full of meaning 

and purpose 

12. I anticipate that at work in my ideal career I will find my work challenging 

13. I anticipate that at work in my ideal career time will fly when I'm studying 

14. When I am working in my ideal career, I anticipate that I will forget everything else 

around me 
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Appendix J: Self-regulation learning (Zimmerman et al., 1992) adapted to participants’ ideal 

career 

Participants responded to the following prompt: 

How much confidence do you have that you will be able to successfully... 

1. finish work assignments by deadlines? 

2. work when there are other interesting things to do? 

3. concentrate on work subjects? 

4. take work notes of projects? 

5. use multiple resources to get information on work assignments? 

6. plan your work flow? 

7. organize your work flow? 

8. remember information presented in work meetings? 

9. arrange a place to work without distractions? 

10. motivate yourself to do work? 

11. participate in work meetings? 
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Appendix K: The S’FICE instrument adapted for participants’ ideal career 

Items measuring self-concept fit 

1. My family and I always assumed that I would work in my ideal career. 

2. I think the transition to work in my ideal career will be very difficult for me. 

3. I think I will be more aware of things like my race, gender, financial background, etc. 

when at work in my ideal career. 

4. I think working in my ideal career will be a very big part of who I am. 

5. I think working in my ideal career will tap into who I truly am. 

6. I think I will be comfortable at work in my ideal career. 

7. I think I will basically be the same person at work in my ideal career as I am in the 

place I am most comfortable in. 

8. I think I will feel out of my depth at work in my ideal career. 

9. I think that when I ask questions during workplace meetings at work in my ideal 

career, I will worry that the questions will reflect badly on me. 

10. I think my family will be just as involved in me pursuing my work in my ideal 

career as they are in other aspects of my life. 

11. I think my true self and who I will be at work in my ideal career will be completely 

different. 

12. I think I will be nervous about going to my supervisors at work in my ideal 

career and asking them questions. 

13. I think I will be nervous about going to my supervisors at work in my ideal 

career and asking them questions. 
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Items measuring goal fit 

1. I think the goals emphasized at work in my ideal career will match my own goals. 

2. When working on tasks at work in my ideal career, I think I will feel like I'm getting 

closer to achieving goals that are important to me. 

3. I think I will feel like my supervisors and colleagues chose to be in my ideal 

career for the same reasons as me. 

4. I think I will find the work for my ideal career naturally interesting. 

5. I think I will enjoy working on tasks at work in my ideal career. 

6. I think I will be happy with how tasks at work in my ideal career will be structured. 

7. I think the resources that will be available to me at work in my ideal career will be 

completely useless in helping me reach my goals. 

8. I think I will seriously consider switching out of my ideal career at some point. 

 

Items measuring social fit 

1. When at work in my ideal career, I think I will see a lot of people who are very 

similar to me (in terms of things like my race, gender, financial background, etc.). 

2. I think I will wish that I knew more people at work in my ideal career who I could 

relate to, or who could relate to me. 

3. I think I will feel out of place when I sit at work in my ideal career and look around 

at my colleagues. 

4. I think I will feel like I need to prove to the supervisors at work in my ideal 

career that I am JUST AS good as my colleagues. 
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5. I think I will avoid sharing many of my personal issues with people at work in my 

ideal career because I would not think they will understand them. 

6. I think many people at work in my ideal career will like me for who I am. 

7. I think I will have at least a few close friends at work in my ideal career with me. 

8. I think I will change a lot of things about myself when I interact with other people at 

work in my ideal career. 

9. I think I will feel like I belong among the other people (friends or otherwise) at 

work in my ideal career. 

10. I think my supervisors and colleagues at work in my ideal career will not be able to 

relate to the struggles I will experience in my ideal career. 

11. I think my family background and upbringing will affect my social interactions at 

work in my ideal career.  
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Appendix L: Debriefing forms and debriefing emails received by participants in Study 2 

 Participants in the All components low fit received the following debriefing form at 

the end of Study 2. This is a screenshot taken from Qualtrics. 

Figure 33 

Screenshot of debriefing email for all components low fit participants 

 

  

All other participants received the following debriefing form at the end of Study 2. 

This is a screenshot taken from Qualtrics. 
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Figure 34 

Screenshot of debriefing email for all other participants 

 

All participants received the following email from a Research Assistant containing the 

Amazon gift card code as well as a reminder that the feedback they received was false. This 

is a screenshot from the Google email account managed by the Research Assistants. 

Figure 35 

Email received by all participants 
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Appendix M: Version 2 of the S’FICE instrument 

Items measuring self-concept fit 

1.  My family and/or I always assumed that I would go to college. 

2.  When I’m in college, I’m more aware of things like my race, gender, financial 

background, etc.  

3.  I think being a student is a very big part of who I am. 

4.  Being a student in my major taps into who I truly am. 

5.  I am comfortable in my major. 

6.  When I ask questions in class I worry that they will reflect badly on me.  

7.  I feel like I am my true self (or one of my true selves) when I am in college.  

8.  Within the last few weeks, I have felt nervous about going to professors' office hours 

and asking them questions.  

  Items measuring goal fit  

1.  The goals typically associated with my major match my own goals for being in 

college. 

2.  When I'm working on my major, I feel like I'm getting closer to achieving goals that 

are important to me. 

3.  I find the coursework for my major naturally interesting. 

4.  I enjoy working on the coursework for my major. 

5.  I am happy with how coursework in my major is taught. 

6.  I plan to pursue one of the careers that a typical successful student in my major would 

pursue. 
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Items measuring social fit 

1.  I know at least a few people in college who I can relate to, or who can relate to me. 

2.  I feel out of place when I sit in classes for my major (in person) and look around at 

the other students.  

3.  I don’t think people in college would understand the types of personal issues I’m 

facing  

4.  I know at least a few people in college who like me for who I am. 

5.  I change a lot of things about myself when I interact with other students in college. 

6.  When I think about the other students in my major (friends or otherwise), I feel 

accepted by them.  
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Appendix N: Discussion on the lack of any responses for Agree and Strongly Agree for 

goal_1 

As mentioned above, no participants selected Agree or Strongly Agree for the first 

item measuring goal fit. This was not concerning, given that the data was not analyzed using 

a Partial Rating Scale model which requires there to be data in each category for each item. 

The Rating Scale Model, on the other hand, calculates a common step threshold that all items 

share, and thus merely requires sufficient data in each category across all items.  

Therefore, I next calculated the number of participants who selected strongly 

disagree, disagree, agree, and strongly agree across all items. Table 29 indicates the raw 

numbers as well as percentage breakdown of the number of participants who selected each 

response category.  

Table 29   

Number (and percentage breakdown) of participant responses for each category 

Category 
N (Participants who 

selected category) 

% of participants 

compared to total 

responses) 

Strongly Disagree 
348 5.65 

Disagree 
1565 25.41 

Agree 
2984 48.44 

Strongly Agree 
1263 20.5 

 

 The categories Agree and Strongly Agree do not seem to show a lower number of 

participants. In fact, Agree was the most frequently selected response. Therefore, the fact that 
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no participants selected Agree or Strongly Agree for the goal_1 item is not a cause for 

concern. 
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Appendix O: Utrecht Work Engagement Survey – Student Form (Schaufeli, Martínez, 

Marques, Pinto, Salanova, & Bakker, 2002) 

1. When I study, I feel bursting with energy. 

2. When I'm studying, I feel mentally strong 

3. I am enthusiastic about my studies. 

4. My studies inspire me. 

5. When I get up in the morning, I feel like going to class. 

6. I feel happy when I am studying intensely. 

7. I am proud of my studies. 

8. I can continue for a very long time when I am studying 

9. I can get carried away when I am studying. 

10. When studying, I feel strong and vigorous 

11. I find my studies to be full of meaning and purpose 

12. I find my studies challenging 

13. Time flies when I'm studying 

14. When I am studying, I forget everything else around me 
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Appendix P: Self-regulation learning (Zimmerman et al., 1992) 

Participants responded to the following prompt: 

How much confidence do you have that you can successfully... 

1. finish homework assignments by deadlines? 

2. study when there are other interesting things to do? 

3. concentrate on school subjects? 

4. take class notes of class instruction? 

5. use the library to get information on class assignments? 

6. plan your schoolwork? 

7. organize your schoolwork? 

8. remember information presented in class and textbooks? 

9. arrange a place to study without distractions? 

10. motivate yourself to do schoolwork? 

11. participate in class discussions? 
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Appendix Q: Stereotype Vulnerability Scale, Ambient belonging measure, Belonging 

uncertainty, and motives for coming to college 

Revised Stereotype Vulnerability Scale (Spencer, 1994; Woodcock, et al., 2012) 

Participants responded to these items on a 5-point Likert scale ranging from 1 Never to 5 

Almost always. 

1.  Some people believe that you have less ability. 

2.  If you’re not better than average, people assume you are limited. 

3.  Professors expect you to do poorly. 

4.  Professors are less likely to encourage you. 

5.  You are not fully accepted or included into your program. 

6.  If you ask a simple question, people will think it is because of your ethnicity. 

7.  If you do poorly on a test, people will assume that it is because of your ethnicity. 

8.  People of your ethnicity face unfair evaluations because of their ethnicity. 

Ambient belonging measure (Cheryan, et al., 2009) 

Participants responded to both questions on an 8-point Likert scale ranging from 1 Not at all 

to 7 Extremely. 

1.  How much do you feel like you belong in your major/anticipated major? 

2.  How similar do you feel to the people in your major/anticipated major? 

Belonging uncertainty (Walton & Cohen, 2007) 

Participants responded to both questions on an 8-point Likert scale ranging from 1 Strongly 

Disagree to 7 Strongly Agree. 

1.  Sometimes I feel that I belong at [school name], and sometimes I feel that I don’t 

belong at [school name]. 
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2.  When something good happens, I feel that I really belong at [school name]. 

3.  When something bad happens, I feel that maybe I don’t belong at [school name]. 

Motives for coming to college (Stephens, Fryberg, et al., 2012) 

Participants were asked what their motives were for attending college and were requested to 

choose as many as they wanted to from the provided list that consisted of both 

interdependent and independent motives 

1.  Help my family out after I’m done with college 

2.  Be a role model for people in my community 

3.  Bring honor to my family 

4.  Show that people with my background can do well 

5.  Give back to my community 

6.  Provide a better life for my own children 

7.  Expand my knowledge of the world 

8.  Become an independent thinker 

9.  Explore new interests 

10.  Explore my potential in many domains 

11.  Learn more about my interests 

12.  Expand my understanding of the world 
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Appendix R: The partial debriefing form given to participants at the end of Study 4 Part I 

 The following is a screenshot of what participants saw when they were debriefed on 

Qualtrics. 

Figure 36 

Screenshot of the partial debriefing form received by participants after Study 4 Part I 
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Appendix S: Psychological Wellbeing (Ryff, 1989) 

Participants will respond to each item on a 6-point Likert scale ranging from 1 (Strongly 

Disagree) to 6 (Strongly Agree). 

1. Most people see me as loving and affectionate 

2. I am not afraid to voice my opinion, even when they are in opposition to the opinions 

of most people.  

3. In generally, I feel I am in charge of the situation in which I live. 

4. I am not interested in activities that will expand my horizons.  

5. I live life one day at a time and don’t really think about the future 

6. When I look at the story of my life, I am pleased with how things have turned out.  

7. Maintaining close relationships has been difficult and frustrating for me. 

8. My decisions are not usually influenced by what everyone else is doing.  

9. The demands of everyday life often get me down. 

10. I don’t want to try new ways of doing things—my life is fine the way it is.  

11. I tend to focus on the present, because the future always brings me problems. 

12. In general, I feel confident and positive about myself.  

13. I often feel lonely because I have few close friends with whom to share my concerns. 

14. I tend to worry about what other people think of me.  

15. I do not fit very well with the people and community around me. 

16. I think it is important to have new experiences that challenge how you think about 

yourself and the world 

17. My daily activities often seem trivial and unimportant to me. 

18. I feel like many of the people I know have gotten more out of life than I have.  
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19. I enjoy personal and mutual conversations with family members and friends. 

20. Being happy with myself is more important to me than having others approve of me.  

21. I am quite good at managing the many responsibilities of my daily life. 

22. When I think about it, I haven’t really improved much as a person over the years.  

23. I don’t have a good sense of what it is I’m trying to accomplish in my life. 

24. I like most aspects of my personality.  

25. I don’t have many people who want to listen when I need to talk. 

26. I tend to be influenced by people with strong opinions.  

27. I often feel overwhelmed by my responsibilities. 

28. I have a sense that I have developed a lot as a person over time.  

29. I used to set goals for myself, but that now seems a waste of time. 

30. I made some mistakes in the past, but I feel that all in all everything has worked out 

for the best.  

31. It seems to me that most other people have more friends than I do. 

32. I have confidence in my opinions, even if they are contrary to the general consensus.  

33. I generally do a good job of taking care of my personal finances and affairs. 

34. I do not enjoy being in new situations that require me to change my old familiar ways 

of doing things.  

35. I enjoy making plans for the future and working to make them a reality. 

36. In many ways, I feel disappointed about my achievements in my life.  

37. People would describe me as a giving person, willing to share my time with others. 

38. It’s difficult for me to voice my own opinions on controversial matters.  

39. I am good at juggling my time so that I can fit everything in that needs to be done. 
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40. For me, life has been a continuous process of learning, changing, and growth.  

41. I am an active person in carrying out the plans I set for myself. 

42. My attitude about myself is probably not as positive as most people feel about 

themselves.  

43. I have not experienced many warm and trusting relationships with others. 

44. I often change my mind about decisions if my friends or family disagree.  

45. I have difficulty arranging my life in a way that is satisfying to me. 

46. I gave up trying to make big improvements or change in my life a long time ago.  

47. Some people wander aimlessly through life, but I am not one of them. 

48. The past has its ups and downs, but in general, I wouldn’t want to change it.  

49. I know that I can trust my friends, and they know they can trust me. 

50. I judge myself by what I think is important, not by the values of what others think is 

important.  

51. I have been able to build a home and lifestyle for myself that is much to my liking. 

52. There is truth to the saying that you can’t teach an old dog new tricks.  

53. I sometimes feel as if I’ve done all there is to do in life. 

54. When I compare myself to friends and acquaintances, it makes me feel good about 

who I am 
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Appendix T: The full debriefing form given to participants at the end of Study 4 Part II 

Figure 37 

Screenshot of the full debriefing form received by participants after Study 4 Part II 
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Appendix U: The test of Model Hypotheses 1-4 in Study 4 with all participants (including 

those who were excluded) 

I repeated the analyses for Model Hypotheses 1 - 4 with all the participants who were 

excluded from the final sample, because they did not have academic performance data and/or 

wellbeing data. 

Testing Model Hypothesis 1 

 To test Model Hypothesis 1, I conducted correlation tests on self-concept, goal, and 

social fit, expecting to find a moderate correlational relationship between each pair of them. I 

expected the correlation coefficients between each of the three types of fit to fall within the 

range of .1 - .3. Identical to the results with the final sample, the correlation coefficients were 

stronger than predicted for all three pairs (see Table 30).  

Table 30 

Correlations between self-concept, goal, and social fit for the full sample of participants 

Variable M SD 1 2 3 

1. self-concept fit 2.71 .37 -   

2. goal fit  3.00 .49 .51*** -  

3. social fit 2.86 .46 .55*** .38*** - 

Note: ***p < .001  

Testing Model Hypothesis 2 

To test Model Hypothesis 2, I conducted a multiple linear regression test where I 

entered self-concept, goal, and social fit as predictors and engagement as the dependent 

variable. I could not run the combined serial and parallel multiple mediator models that I ran 
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with the final sample, because the dependent variables in these models were GPA and 

wellbeing and not all participants in this analysis had this data.  

Testing Model Hypothesis 2a 

To test whether the interaction of self-concept, goal, and social fit would significantly 

predict engagement, I observed the interaction term in the multiple linear regression model. 

Contrary to what I predicted, but identical to what was found with the final sample, the 

interaction of self-concept, goal, and social fit was not significantly associated with 

engagement, t(248) = 1.39, p = .17.  

Testing Model Hypothesis 2b 

The multiple linear regression contradicted the predictions of Model Hypothesis 2b, 

because self-concept fit was not significantly associated with engagement, t(248) = 1.94, p = 

.05. This matched the findings of the final sample. 

Testing Model Hypothesis 2c 

The regression model also contradicted the hypothesis that goal fit would be 

significantly associated with engagement, t(248) = 1.48, p = .14. This finding was also 

identical to the finding with the final sample.  

Testing Model Hypothesis 2d 

The regression model also contradicted the hypothesis that social fit would be 

significantly associated with engagement, t(248) = 1.63, p = .11. This finding was also 

identical to the finding with the final sample.  

Testing Model Hypothesis 3 

In order to test Model Hypotheses 3 and 4, I conducted three parallel multiple 

mediator models. In each model, one type of fit was entered as the predictor and the three 
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fluencies, cognitive, motivational, and interpersonal, were entered as mediators, and 

engagement was entered as the dependent variable.    

Testing Model Hypothesis 3a 

 Just as with the final sample, the parallel multiple mediator model with all 

participants from Part I supported the prediction that self-concept fit would be associated 

with cognitive fluency, F(1, 254) = 77.66, p < .001. 

Testing Model Hypothesis 3b 

 Just as with the final sample, the parallel multiple mediator model with all 

participants from Part I also supported the prediction that goal fit would be associated with 

motivational fluency, F(1, 254) = 60.44, p < .001. 

Testing Model Hypothesis 3c 

 Finally, just as with the final sample, the parallel multiple mediator model with all 

participants from Part I supported the prediction that social fit would be associated with 

interpersonal fluency, F(1, 254) = 127.59, p < .001. 

Testing Model Hypothesis 4 

 Model Hypothesis 4 predicted that each type of fit would be associated with 

engagement via its respective type of fluency. 

Testing Model Hypothesis 4a 

 The parallel multiple mediator model for all Part I participants with self-concept fit as 

the predictor showed results that were identical to what I found when I ran the same model 

on the final sample. This model also partially supported my hypothesis, because the direct 

relationship of self-concept fit to engagement after accounting for the variance explained by 

the three fluencies was significant [t(254) = 4.09, p < .001], but self-concept fit was 
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associated with engagement via motivational fluency, 95% CI [.24, .53], instead of cognitive 

fluency. Thus, just as the final sample model, these results only partially supported my 

predictions for Model Hypothesis 4a. 

Testing Model Hypothesis 4b  

 The parallel multiple mediator model with goal fit as the predictor supported my 

predictions for Model Hypothesis 4b somewhat more than the mediator model I ran with the 

final sample. The parallel multiple mediator model run on the Part I participants with goal fit 

as the predictor, showed that when accounting for the three fluencies as mediators, goal fit 

had a significant direct relationship with engagement, t(254) = 9.91, p < .001. Further 

supporting my predictions, only the indirect effect between goal fit and engagement via 

motivational fluency was significant, 95% CI [.11, .32]. Thus, the test of Model Hypothesis 

4b differed between the final sample and the Part I sample, with the results of the Part I 

sample providing more support for this hypothesis (because with the final sample goal fit 

also related to engagement through cognitive fluency). 

Testing Model Hypothesis 4c 

 Unlike the model run on the final sample, this model revealed more support for the 

predictions of Model Hypothesis 4c. There was a significant direct relationship between 

social fit and engagement after accounting for the variance explained by the three fluencies, 

t(254) = 2.24, p = .03. However, contrary to my predictions, social fit was not significantly 

associated with engagement via interpersonal fluency, 95% CI [-.04, .13]. Thus, although the 

parallel multiple mediator model with the Part I sample showed results that supported Model 

Hypothesis 4c somewhat more than the model with only the final sample, these results still 

failed to fully support Model Hypothesis 4c.  
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This analysis overall demonstrated that the results for the Part I sample did not 

significantly differ from the results for the final sample. 

 




