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ABSTRACT 

This study evaluated an attribute model for academic resilience in mathematics 

and examined its relationship with student performance.  The first wave of data from 

the High School Longitudinal Study (2009) was used.  The participants were a sub 

sample of 2398 ninth graders selected by using combined criteria of the lowest 

socioeconomic status (i.e., 1st quintile) and the ethnicity groups of interest (i.e., 

Hispanic, African American, and White).  A total of 15 items were selected from the 

Student Questionnaire to measure the three attributes in the conceptual model, i.e., 

self-efficacy, coping skills, and educational aspiration.  Three phases of analyses were 

conducted.  Results of the first phase exploratory factor analyses lead to a reduction of 

the instrument from 15 to 12 items.  Results of the second phase confirmatory factor 

analyses confirmed and validated the second-order attribute model.  Results of the 

third phase structural equation modeling suggested that academic resilience as 

represented by the three attributes significantly accounted for the variance in students’ 

mathematics performance with Self-Efficacy and Coping Skills but not Educational 

Aspiration being significant predictors.  Yet caution is warranted for the interpretation 

of the findings.  The results were also discussed from a social cognitive theoretical 

perspective. 

Keywords: academic resilience, mathematics, self-efficacy, coping skills, educational 

aspiration
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CHAPTER I 

INTRODUCTION 

Despite various educational efforts at curricular changes aimed at raising the 

academic standards at each grade level (National Governors Association Center for 

Best Practices & Council of Chief State School Officers, 2010), students with low 

socioeconomic status (SES) continue to perform well below their peers on measures of 

achievement (Frederickson & Petrides, 2008; Liu & Lu, 2008; Ma, 2000; Malecki & 

Demaray, 2006).  This is unfortunate as education and labor statistics show that the 

quality of student education evidenced by academic performance determines graduates’ 

employment opportunities especially those that offer higher salaries.  Thus, when 

sufficient education is lacking, low economic status is more likely to continue.  This 

cycle disenfranchises students from lower SES backgrounds who often tend to be from 

underrepresented groups, which raises serious concerns about equity in education. 

However, research on socially and economically underprivileged students has 

shown heterogeneity exists in student outcomes (Masten & Tellegen, 2012; Morales, 

2008).  In spite of the risks and adversities associated with low SES, some students are 

resilient and able to achieve average or even above average test scores and 

achievement outcomes.  By definition, academic resilience refers to individuals’ 

positive educational achievement outcomes despite exposure to significant risk factors 

(Morales & Trotman, 2004).   In other words, resilient students are those at high risk 

for academic failure who achieve at an unexpectedly high level.  Although the 

investigation of the factors that lead to resilience began decades ago, the majority of 
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the research literature has focused on defining the factors that result in failure (e.g., 

Lesko, 2001) or a deficit approach.  With the strong movement in positive psychology, 

or the scientific study of positive human functioning and flourishing on multiple levels 

that include the biological, personal, relational, institutional, cultural, and global 

dimensions of life (Seligman & Csikszentmihalyi, 2000), the study of resilience is 

gaining momentum.  Such a positive focus has the capacity to reflect both a healthy 

well-being as an end, and psychological growth as a means; as Martin and Marsh 

(2008) found this involves building positive emotions and processes in order to 

maximize individuals’ thought-action capability in their interactions with the 

environment.  

This focus on resilience provides a unique perspective on the achievement gap 

by acknowledging such disparity of educational quality and opportunity between and 

among students of low and high SES, as well as between majority and minority 

students (Morales & Trotman, 2011).  While the environmental stressors such as low 

SES and stressors associated with minority status are relatively static, social cognitive 

theory implies that student personal agency in the form of cognitive, affective, and 

biological events, can operate as an interacting determinant with behavioral and 

environmental events and influence one another bidirectionally (Bandura, 1986).  

According to Bandura (1986), human functioning is the product of the dynamic 

interaction of personal, behavioral, and environmental influences.  Therefore, as 

Morales and Trotman (2011) discussed, the achievement gap between the high and 

low SES groups as well as the majority and minority students can be better addressed 
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with the simultaneous efforts both to demand more quality educational resources and 

to empower students by helping them to manage their available resources.   

In this sense, academic resilience is of even more significance for the ninth 

graders from low SES background because of the pivotal impact of ninth grade to 

keep students on-track towards graduation.  Empirical data from the Consortium on 

Chicago School Research (CCSR) have shown that the indicator of whether students 

were on-track to graduate at the end of their first year in high school could correctly 

predict graduates with 80% accuracy (Allensworth & Easton, 2005).  The same report 

indicated that this relationship between being on-track and graduating from high 

school held even when students’ eighth-grade achievement tests were factored in.  

Examples of the on-track indicators included attendance rates, grade point averages, 

total number of credits earned, and the number of F’s received, out of which credits 

earned and number of F’s in core courses were combined to be used as the indicator to 

characterize students as on or off track (Allensworth & Easton, 2005).  From this 

perspective, the efforts and persistence as well as the positive mindset implied by 

academic resilience can empower the students to stay on-track in the face of 

adversities of and related to low SES.  Thus, instead of being gatekeepers that further 

disenfranchise students, practitioners in the field and policy makers can work together 

to make schools a springboard for these underprivileged students. 

Resilience focuses on students’ ability to manage their environments.  

Therefore, a better understanding of student academic resilience may not only lead to 

significant implications for educational practice to boost student performance in 

mathematics, but can also provide new perspectives for solutions to educational equity 
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issues.  However, general agreement on what factors comprise academic resilience has 

not been reached.  While many researchers and theorists have defined academic 

resilience in a similar fashion, they typically included different sets of variables to 

represent the construct.  For instance, Connell, Spencer, and Aber (1994) tested a 

context-self-action model and the relationships among its variables with three 

independent African-American student samples.  The researchers used “resilience” in 

the sense of a process and identified perceived parental involvement, perceived 

efficacy, and relatedness to self and others as the factors underlying the construct of 

resilience.  Although Schoon, Parsons, and Sacker (2004) also included parental 

involvement in their study of educational resilience, they differed from Connell et al. 

in that they also examined the buffering effect of educational aspirations and teacher 

expectations.  Similar to the situation for psychological resilience, although 

researchers have a consensus on the definition of academic resilience construct, due to 

its context-bound nature and diverse risks it is not clear what composes the construct 

beneath the manifested protectors. 

Very few studies have been conducted using large national database to provide 

more generalizable evidence on what and how resilience factors predict positive 

mathematics outcomes.  Furthermore, the changes in demographics in the past several 

decades, i.e., the fast increase of the Hispanic population (United States Census 

Bureau, 2011), have barely been reflected.  

Therefore, highlighting a positive alternative perspective on the equity issues 

in education, this study (1) promoted the understanding of the complex phenomenon 

of academic resilience, (2) tested a theoretical model with components identified 
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through critical concept analysis (Gillespie, Chaboyer & Walls, 2007) and further 

based on the social cognitive perspective (Bandura, 1986), and (3) added to the 

knowledge base by evaluating the connections between the defining attributes and 

student mathematics performance for the ninth graders from an increasingly diverse 

background.  To fulfill the purposes, this survey study utilized a nationally 

representative data from the High School Longitudinal Study of 2009 (HSLS: 09) 

featuring ninth graders math and science experiences as well as the most recent 

diverse demographic characteristics.  The outcome under examination was the ninth 

graders’ mathematics performance and the three defining attributes of their academic 

resilience in mathematics include self-efficacy, educational aspiration, and coping 

skills.   

Research Questions 

 In light of these purposes, this study is intended to answer three questions: 

1. What are the factors that represent the academic resilience in mathematics 

construct for the ninth-graders’ scoring at the lowest quintile socioeconomic status 

group? (Or does the proposed three-attribute model fit the first year data from 

HSLS: 09?)  

2. Can the proposed model be generalized to another sample from the same 

population? 

3. What are the relationships between the under-privileged ninth-graders’ 

performance and their academic resilience in mathematics? 
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Significance  

An Attribute Model.  Through the investigation, this study will contribute to 

the understanding of the complex phenomenon of academic resilience for both the 

researchers and the practitioners in the field.  The second-order three-attribute model 

tested and validated will not only pinpoint the components that comprise academic 

resilience but also provide a more accurate measure with the latent factor technique 

using a sample from the nationally representative database, both of which will advance 

the research on academic resilience.  Specifically, the three defining attributes of self-

efficacy, coping skills, and educational aspiration, together with how they represent 

academic resilience and the relationships among themselves will contribute to 

operationalizing the construct of academic resilience in mathematics for the ninth 

graders from low SES background. 

Academic Resilience and Performance.  By using a latent second-order 

attribute model, the investigation in this study will add to the existent knowledge base 

on the relationship between academic resilience and performance.  With the latent 

variable technique instead of using index scores or directly regressing student 

performance on the indicators, the findings in this study will allow a more accurate 

description of the relationship between students’ academic resilience and their 

performance, because typically psychological constructs such as self-efficacy and 

educational aspiration can not be directly but only indirectly measured by observed 

variables.  The second-order model will also contribute to our knowledge of the 

resilience-performance relationship since academic resilience is represented by the 

three attributes instead of an observed indicator, both of which are latent variables.   
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A Positive Alternative Perspective.  Aligned with positive psychology and 

based on a social-cognitive perspective, the findings in this study will provide an 

alternative perspective to approach the educational equity issues instead of the deficit 

view and problem-solving mindset.  This is of special importance for policy makers, 

teachers, school counselors as well as parents.  While great efforts have been made to 

stop the loop of disenfranchisement for students from low SES background, more can 

be done to capitalize student personal agency by way of developing their academic 

resilience in gatekeeper subject areas such as mathematics to enhance the two-way 

influences among students (i.e., the personal factors), the adversity of low SES (i.e., 

the environmental factor), and student performance in mathematics (i.e., the 

behavioral factor). 

Definition of Key Terms 

Academic Resilience refers to individuals’ positive educational achievement 

outcomes despite exposure to statistically significant risk factors (Morales & Trotman, 

2004).  In this study, it is defined as the capability of the ninth-graders to achieve 

excellence in mathematics in spite of their low SES.  Operationally, it appeared in the 

measurement model as a second-order factor represented by the three first-order 

attribute factors, i.e., self-efficacy, hope, and coping skills.   

Coping Skills as a psychological construct is defined as “constantly changing 

cognitive and behavioral efforts to manage specific external and/or internal demands 

that are appraised as taxing or exceeding the resources of the person” (Lazarus and 

Folkman, 1984, p.141).  It is operationally defined as the ninth graders’ mathematics 

course-taking and the related behavior.  For example, whether the reason why they 
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were taking and planned to take mathematics courses to get into and succeed in 

college; and who they talked to about what mathematics courses to take.  While this 

operational definition is not completely aligned with how coping is defined and 

measured in the literature (Hampel & Petermann, 2006; Lazarus, 1993; Skinner, Pitzer, 

and Steele, 2013), the unique gate-keeper role that mathematics courses play regarding 

the college and career paths for students provides a rationale for this operational 

definition.   

Hope is defined as “a positive motivational state that is based on an 

interactively derived sense of successful a) agency (goal-directed energy), and b) 

pathways (planning to meet goals)” (Snyder, Irving, & Anderson, 1991, p. 287).  It is 

operationally defined as the ninth graders’ educational aspiration (e.g., going to 

college and obtaining a bachelor’s degree).   

Mathematics Performance is defined as the ninth graders’ norm-referenced 

standardized theta scores in algebraic reasoning as measured by an achievement test 

representative of major domains and the key processes of algebra.  

Self-Efficacy is defined as beliefs in one’s capabilities to organize and execute 

the courses of action required to produce given attainments (Bandura, 1997).  

Operationally, it is defined as the ninth-graders’ beliefs of their abilities to achieve 

excellence in mathematics, including textbook, assignments, course, and tests.  

Socioeconomic Status is defined as a composite variable as one of the set 

generated from the two SES indices calculated using parent/guardians’ education, 

occupation, and family income (Ingels, et al., 2011), which is also available in the 

quintile-coded form. 
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Delimitation and Limitations 

 To address the purposes and research questions, the current study was 

delimitated in the following ways: 

• While SES accounted for 19 percent of the total variance in student 

mathematics standardized theta score for the total 21442 ninth graders in the 

database, the sample included in this study was all from the lowest SES 

quintile. 

• Only the major ethnic groups of interest were included, i.e., White, Black, and 

Hispanic. 

• All data analyzed were from the first wave of the HSLS:09 database collected 

in the fall semester, 2009. 

Meanwhile, this study was limited in the following ways: 

• Because secondary data were used, the measurement may not be accurately 

reflective of the three attributes as they were defined in the literature. 

• The mixed nature of the data with dichotomous, categorical, and ordinal 

responses for the coping skills and educational aspiration sub scales may also 

affect the accuracy of the model estimates.   

• The residual variances also suggested that there is still much variance left 

unexplained in mathematics performance as well as other parameters.   

• Only analyzing the first wave of data may not adequately address academic 

resilience as a complex phenomenon, which involves multiple processes and 

may change over time.  	  
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CHAPTER II 

LITERATURE REVIEW 

 Academic resilience is a result of the application of the psychological construct 

of resilience to educational settings.  In this chapter, literature was reviewed with the 

considerations of (1) psychological resilience from which academic resilience derived, 

(2) socioeconomic status in terms of its relationship with student performance, and (3) 

the three attributes of a resilience conceptual model in terms of their relationship with 

student performance as well as under the social cognitive theoretical framework. 

Psychological Resilience 

The research literature base for resilience emerged almost five decades ago 

with Garmezy’s (1970) seminal work that focused on the resilience of children of 

individuals diagnosed with schizophrenia.  Garmezy found that many of these children 

thrived despite their high-risk status (Garmezy, 1974; Garmezy & Streitman, 1974).  

Garmezy (1985) concluded there were three broad sets of protective factors for these 

stress-resistant children: personality features, family cohesion and an absence of 

discord, and the availability of external support systems that encourage and reinforce a 

child’s coping efforts.  

The work of Werner and her colleagues (Werner, 1984, 1990, 1994, 1995; 

Werner, Bierman, & French, 1971; Werner & Smith, 1977, 1982, 1992) further 

supported this conclusion.  Werner et al. (1982) conducted a longitudinal analysis of 

the 1955 birth cohort of 698 children on the island of Kauai, Hawaii, focusing on the 

combination of biological, social, and psychological factors.  Findings revealed that 
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despite the various life obstacles, most children achieved typical development in their 

growth and later adult life.   

Resilience was originally defined as a phenomenon that recognized the 

risk/adversity to which an individual was exposed and the positive adaptation (Luthar 

& Cicchetti, 2000).  After the initial study of resilience in the 1970’s and 80’s, the 

research base continued to grow exponentially.  Specifically, more studies were 

conducted in an effort to better understand the underlying factors/components of 

resilience and how they interact across various risk factors and obstacles.  Among 

these studies, the work of Rutter (1987a, 1987b, 1993, 1995, 2006, 2007) stands out 

for its contribution to understanding the protective mechanisms of resilience.  	  

Rutter (1987a) argued that in order to find new approaches to prevention, 

researchers need to focus on protective mechanisms instead of searching for broadly 

based protective factors.  According to Rutter (1987a), resilience is “a term used to 

describe the positive pole of individual differences in people’s response to stress and 

adversity” (p. 317).  Therefore, his findings of the resilience protective mechanisms 

feature individual variations.  Two key conceptions summarize Rutter’s contribution 

to establishing the protective processes.  The first conception is the interaction effect.  

Rutter (1987a, 1987b) emphasized that the protective effect is evident only in 

combination with the risk variable, a crucial criterion for protective processes.  An 

analog from medicine is that immunization derives from controlled exposure to the 

relevant pathogen, and not through its avoidance (Rutter, 1993).   

Rutter and his colleague conducted a four-year prospective study (Rutter & 

Quinton, 1984) on children with mentally ill parents and investigated the psychiatric 
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risk to these children in terms of emotional/behavioral disturbance.  They interviewed 

137 psychiatric patients from one inner London borough with children at home aged 

under 15 years at year 0, year 1, and year 4.  Behavioral questionnaires completed by 

the teachers were also obtained yearly for all children of school age in the families as 

well as age-, gender-, and classroom-matched controls.  Their findings showed a 

similar pattern across the children’s gender (boys or girls), temperament (adverse or 

not), good parent-child relationships (yes or no), and so forth when they were exposed 

to marked family discord.  Specifically, Rutter and Quinton found differences at the 

initial assessment between these dichotomous groups in emotional and behavioral 

disturbances, e.g., boys higher than girls.  However, such differences waned with time, 

i.e., girls took longer to develop emotional problems, which makes it seemingly “a 

matter of degree rather than kind” (Rutter, 1987b, p.189).  Rutter argued that these 

differences should be interpreted as a result of the interactions between children’s 

qualities and situations instead of simply overall differences in the outcome.  For 

example, Rutter reasoned that the gender difference may result from variations in how 

boys and girls respond to discord or other stressors.  He cited empirical studies on 

gender (Rutter & Quinton, 1984), temperament (Rutter, 1978), parent-child 

relationships (Rutter, 1978), and marital support (Quinton & Rutter, 1988) and pointed 

out that such interactive effects can be explained by multiple operative mechanisms 

such as that parents were more likely to quarrel in front of boys than girls 

(Hetherington, Cox, & Cox, 1982) and that boys are more likely than girls to react 

with disruptive oppositional behavior (Rutter, 1982). 
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The second conception is the mediating effect.  Based on the aforementioned 

illustration of research on the interactive effect, Rutter identified four mediating 

mechanisms that might act as predictors in protective processes.  The first mechanism 

is reducing risk impact.  As suggested by Rutter (1987), this may occur through 

alteration of the meaning of the risk given that perception of risk factors can be 

subjective depending on the person’s appraisal and cognitive processing.  It may also 

occur through alteration of the exposure to the risk.  Findings from Patterson and 

Stouthaer-Loeber, (1984) showed that strict parental supervision, for instance, reduced 

the risk of delinquency for children reared in a high-risk environment.   

The second mechanism is reducing negative chain reactions.  In the long term, 

more adverse sequelae may stem from risk experiences (Rutter, 1985, 1987).   Rutter 

(1987) emphasized that the protective function resides in the interaction of 

individual’s intrinsic qualities and their environment as well as other people’s 

reactions.  An example provided was that being female with an easy temperament 

reduces the initial impact of some risk situations and the likelihood for maladaptive 

patterns of interaction.  The third mechanism is promoting self-esteem and self-

efficacy.  Rutter (1987) suggested that two most influential experiences, i.e., personal 

relationships and task accomplishment, could strengthen the self-concepts for 

individuals in high-risk situations.  The fourth mechanism is opening up opportunities, 

which involves turning points in people’s life.  For example, Elder (1986) found that 

military service allowed the disadvantaged men opportunities for personality growth 

in a structured setting, providing sources of self-esteem.  Later Rutter (1995) added 

one more mechanism concerning the cognitive processing and mental representation 
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of negative experiences in childhood, but he stated that this mechanism requires 

further research. At the same time, Rutter pointed out that whether the process serves 

to increase or decrease the risk is not necessarily connected with whether the variable 

(i.e., attribute or experience) itself will be regarded as positive or negative. “The 

search is not for factors that make us feel good but for processes that protect us against 

risk mechanisms” (Rutter, 1987b, p.186). 

Luthar, Cicchetti, and Becker (2000) recognized Rutter’s conclusion by further 

highlighting the focus on risk mechanisms and clarifying the definition of resilience.    

In their critical appraisal of the studies that burgeoned in recent years on the construct 

of resilience, they addressed the critiques that focused on ambiguities in definitions 

and central terminology, heterogeneity in risks experienced and competence achieved 

by individuals viewed as resilient, instability of the phenomenon of resilience, and 

concerns regarding the usefulness of resilience as a theoretical construct.  Luthar et al. 

(2000) called for researchers’ attention that the underlying mechanisms of resilience is 

essential not only for advancing theory and research in the field, but also for designing 

appropriate prevention and intervention strategies for individuals facing adversity 

(Luthar, 1993; Masten, Best, & Garmezy, 1990; Rutter, 1990).   

Further, while Luthar et al. (2000) cautioned researchers that they should use 

terminology with clear indication that their work is focused on a process and not a 

personality trait, they clarified the definition of resilience by referring it to “a dynamic 

process encompassing positive adaptation within the context of significant adversity” 

(p.543).  Besides the definition, it was also suggested by the authors that more 

differentiated terms be incorporated to label salient processes (Luthar et al., 2000), 
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because in the earliest and most cogent descriptions of models of resilience (Garmezy, 

Masten, & Tellegen, 1984; Masten et al., 1988; Rutter, 1987c), the term “protective” 

was used for effects involving interactions between presence versus not of individual 

attributes and their high versus low levels of adversity.  For example, the prefixes of 

“protective” and “vulnerable” can be used for the direction of overall effects while the 

more complex interactive processes can be further distinguished by the use of more 

elaborated labels by adding different words.  “Protective-stabilizing” can be used 

when the attribute of interest promotes stability in competence despite increasing risk, 

whereas “protective-enhancing” can be used when children’s competence is 

augmented through engaging with stress.   

Among the various issues that were considered as problematic (Luthar et al., 

2000), “variations in definitions and use of terminology” (p.544) ranked the first 

followed by “there is little consensus around center terms used within models of 

resilience” (p.546).  As a result, the authors recommended the aforementioned prefix 

and suffix combination to regulate the use of terminology for resilience researchers.  

One other rationale for such regulation according to Luthar et al. is that the nature of 

resilience is multidimensional, or context-bound.  The fact that some high-risk 

children are resilient in some domains does not necessarily guarantee the same 

resilience for them in other areas.  Therefore, the authors encouraged future 

researchers to use circumscribed terms such as “educational resilience” (Wang & 

Gordon, 1994) to bring greater precision in the literature. 
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Socioeconomic Status and Academic Performance 

While resilience is a dynamic process of interaction between individual 

attributes and the risks factors, one specific risk really stands out in the academic 

context.  Findings from the Trends in International Mathematics and Science Study 

(TIMSS) indicated that the United States has made significant progress in student 

mathematics performance at eighth grade in the past two decades. The average 

increased from 492 in 1995 to 509 in 2011.  This score ranks among the top 24 out of 

the 56 participating educational systems around the world with 11 having higher 

averages and 12 not measurably different (Provasnik et al., 2012).  However, it was 

also reported that although the student performance was above average (500), it is still 

much lower than the TIMSS high benchmark (550), which implies that future 

educational reform in necessary.   

While such international comparison provides a rationale to promote 

mathematics reform in the U.S. public schools, Glass (2008) argued that the content, 

administration of the measurement, as well as sampling of TIMSS were questionable 

and could be misleading in its representation of the quality of American education.  

For example, the metric system was used in TIMSS with the U.S. being the only 

nation that does not teach exclusively in the metric system.  Similar arguments can be 

found from Berliner and Biddle (1995) that many countries selected high-status 

schools to participate in the assessment while the typical American high school serves 

the full range of students including those from families that do not speak the dominant 

English language.  
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Despite such attention on the international competition, the mathematics 

achievement gap within the country is of equal concern, with the low performance 

group typically comprised of an overrepresentation of minority students with low SES 

(Hemphill & Vanneman, 2011; NCES, 2011).  Again, Glass (2008) pointed out that 

the states with a larger population actually outscore many of the TIMSS participating 

nations once singled out; therefore, “it is poverty and discrimination that threatens 

American education; not bureaucracy and teachers unions” (p. 48).  

There are more than 16 million children under the age of 18 in the United States 

who live in poor families as defined with incomes below the federal poverty level (FPL) 

(Addy, Engelhardt, & Skinner, 2013).  This means that 24 percent of the population live in 

poverty.  The distribution of children from low-income and poor families broken down by 

ethnicity, parents’ education, and parents’ employment status (see Table 2.1.) showed that 

children’s experiences of economic insecurity did not occur by chance but appeared to be 

associated with such factors as related to their socioeconomic status, which seemed to 

distinguish them from their less disadvantaged counterparts (Addy, Engelhardt, & 

Skinner, 2013).     
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Table 2.1. 
Percentage of Children in Low-Income and Poor Families by Ethnicity, Parents’ 
Education and Employment from the National Center for Children in Poverty 

 Low-income 
(100-199% FPL) 

Poor 
(<100% FPL) 

By race/ethnicity Total   
While 53% 37% (31%) 32% (13%) 
Hispanic 23% 34% (65%) 36% (34%) 
Black 14% 20% (65%) 24% (39%) 
Asian   5%   3% (32%) 3% (13%) 
American Indian   1%   1% (63%) 1% (36%) 
Other   4%   4% (45%) 4% (34%) 

By parents’ education    
< High school degree  23% (86%) 30% (56%) 
High school   30% (66%) 31% (34%) 
Some college  47% (31%) 39% (13%) 

By parents’ employment      
Not employed  20% (89%) vs. 2% 33% (72%)  vs.   4% 
Part-time or part-year  32% (75%)  vs. 9% 41% (47%)  vs. 13% 
Full-time, year-round  48% (30%) vs. 89% 27% (8%)  vs. 83% 

Note. FPL (in 2011) is defined as $23,550 a year for a family of four, $ 18,530 for a family of three, and 
$14,710 for a family of two.  Numbers in the brackets are the percentages of children in low-income/poor 
families by each corresponding ethnic group/parents’ education level/ employment status. Numbers after 
“vs.” are the percentage of children not in low-income/poor families.  The information in this table was 
retrieved from http://www.nccp.org/publications/pdf/text_1074.pdf and 
http://www.nccp.org/profiles/state_profile.php?state=US&id=6 
 

Extensive research has been done on the relationship between SES and student 

academic performance (e.g., Linnehan, Weer, & Stonely, 2011; Okpala, Okpala, &Smith, 

2001; Sung, Padilla, & Silva, 2006) and the findings have consistently identified SES as a 

significant factor that is associated with student academic performance across countries 

and ethnic groups (Frederickson & Petrides, 2008; Liu & Lu, 2008; Malecki & Demaray, 

2006).  Okpala, Smith, Jones, and Ellis (2000) reported a negative association between 

student participation in federal free or reduced lunch and their science and reading 

achievement.  Similarly, Frederickson and Petrides (2008) found that students with high 

SES outperformed their peers with low SES.  Meanwhile, the statistics from the NCES 
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(2011) presented a disproportionate distribution of Black and Hispanic students within 

the lowest percentile of mathematics performance.  While 72 percent of White, 5 percent 

of Black, 11 percent of Hispanic, and 10 percent of Asian eighth-graders scored above 

the 75th percentile in 2011, 33 percent of White, 28 percent of Black, 32 percent of 

Hispanic, and two percent of Asian students scored below the 25th percentile.  In addition, 

among the lowest percentile performance group, 68 percent were eligible for 

free/reduced-price school lunch.  However, not all students from the low SES background 

suffer from poor grades.  Students that are considered resilient are able to demonstrate 

performance above average or even excel despite their low socioeconomic status.   

Academic Resilience 

At the same time as the research on psychological resilience continued, there was 

a shift in the psychosocial direction.  More studies on resilience were conducted in 

diverse adverse conditions other than psychopathology such as educational settings.  For 

example, in the Twin Cities-based longitudinal study of Project Competence on risk and 

resilience, a normative sample of 205 children and their families were recruited from an 

urban school district around late 1970s and followed for more than 20 years (Masten & 

Tellegan, 2012).  Three major domains of competence (i.e., academic achievement, 

conduct, and peer social competence) of these children were examined in association 

with stress exposure from their childhood through adolescence (Masten et al., 1999) as 

well as adulthood (Masten et al., 2004).  Four waves of data from students, parents, and 

teachers were collected from the base year (age range=8-12), then seventh (age 

range=14-19), tenth (age range=17-23), and twentieth (age range = 27-33) years.   
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The findings of this study showed meaningful patterns of competence, resilience, 

and maladaptation, which supported the variations in adaption following adversities, or 

the phenomena of resilience.  Specifically, analyses of the base year data suggested 

potential moderators of the stress-competence relationships, which included child 

attributes of gender and IQ scores as well as environmental attributes of socioeconomic 

status (SES) and family qualities (Masten, 1988).  Besides the preliminary regression 

analyses using the individual and environmental attributes as predictors, interactions of 

each of the attributes with stressful life events were evaluated separately above and 

beyond the main effects.  The results showed that using GPA, engagement, and disruptive 

behaviors of school competence as the criterion variables, stressful life events in the form 

of high (one standard deviation above the mean) and low (one standard deviation below 

the mean) interacted with the listed attributes.  For instance, for the criterion of 

engagement, above and beyond the individual predictors, the level of stressful life events 

was inversely related to competence for students high on parenting quality.  The 

interactions of SES and IQ with stressful life events showed the same pattern but not 

significant. 

 Further, person-focused analyses were conducted to compare groups identified 

by cut-off scores on multiple competence indicators in adolescence and lifetime adversity 

levels across childhood and adolescence.  The four groups were (1) the highly vulnerable 

(low competence and low adversity), (2) the resilient (high competence, high adversity), 

(3) the maladaptive (low competence, high adversity), and (4) the competent (high 

competence, low adversity).  Analyses of the longitudinal data of a subsample of 189 

showed that young people from the resilient group with high adversity exposure, 
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including fewer resources as related to less positive parenting and more limited cognitive 

skills, demonstrated adequate or better competence across age-salient developmental 

tasks (Masten, et al., 1999; Masten, et al., 2004).  

The researchers also found that success in developmental tasks in emerging 

adulthood (EA) and young adulthood (YA) was related to childhood core resources 

including IQ scores (EA academic competence, r=.43, p<.001; YA academic, r=.37, 

p<.001), parenting quality (EA academic competence, r=.36, p<.001; YA academic, 

r=.37, p<.001), and SES (EA academic competence, r=.26, p<.01; YA academic, r=.31, 

p<.001) as well as the EA adaptive resources such as planfulness/future motivation, 

autonomy, adult support, and coping skills (Masten et al., 2004).  Echoing Rutter’s 

protective mechanisms, it was observed that new resources, opportunities, and supports 

promoted positive change in the “late bloomers” whose lives took a dramatic turn for the 

better in the transition to adulthood (Masten et al., 2004).  Masten et al. (2004) examined 

the change of groups by comparing the maladaptive to resilient (MR) and maladaptive 

stable (MM) groups on resource.  Their findings showed that compared with their peers 

in the MM group, students in the MR group had similar childhood and EA core resources.  

However, the MR group showed a pattern of better EA adaptive resource in EA than the 

MM group, although overall the MR group had fewer resources than their peers in the 

competent group. 

After this seminal work, more researchers from education became interested in 

research on academic resilience (e.g., Connell, Spencer, & Aber, 1994; Martin & Marsh, 

2006, 2008; Morales & Trotman, 2011; Schoon, Parsons, & Sacker, 2004; Wang & 

Gordon, 1994).  Among these studies, socioeconomic adversity was found a significant 
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risk factor for educational failure as it influences consequent adjustment in work and 

health related outcomes (Schoon, Parsons, & Sacker, 2004).  The authors also found that 

the impact of such social risk can be modified by a variety of social psychological factors 

including teacher expectations, educational motivation, parental involvement and 

aspiration, job aspirations, and good behavioral adjustment (Schoon, Parsons, & Sacker, 

2004).  Academic resilience as measured separately was also found to predict educational 

and psychological outcomes, such as the enjoyment of school, class participation, and 

general self-esteem (Martin & Marsh, 2006).  Martin and Marsh (2006) employed a 

construct validity approach and examined educational and psychological correlates of 

academic resilience with a sample of 402 Australian high school students.  The proposed 

5-C model (i.e., confidence/self-efficacy, coordination/planning, control, composure/low 

anxiety, and commitment/persistence) was supported by empirical evidence and the 

invariance analyses across gender indicated that in terms of the measure of academic 

resilience, boys and girls are not substantially different. 

Similar to psychological resilience, researchers of academic resilience generally 

agree that academic resilience involves student positive academic outcome (e.g., grade 

point average) despite the risks/adversities (e.g., low SES) to which students are exposed.  

Morales and Trotman (2004) defined academic resilience as individuals’ positive 

educational achievement outcome anomalies despite their exposure to statistical risk 

factors.  Wang, Haertal, and Walberg (1994) defined academic resilience as the 

heightened likelihood of success in school and other life accomplishments despite 

environmental adversities brought about by early traits, conditions, and experiences.  In a 

qualitative study conducted on three high-achieving African American high school 

students, Gayles (2005) defined academic resilience as “academic achievement when 
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such achievement is rare for those facing similar circumstances or within a similar 

sociocultural context” (p. 250).  

However, in spite of the substantial progress made towards understanding 

academic resilience, the pool of literature on academic resilience is much smaller than 

that on psychological resilience.  In addition, quite a number of the studies are qualitative 

and thus are limited in the generalizability of the findings (Gayles, 2005; Morales, 2000, 

2010).  Moreover, when it comes to the operationalization of the construct, there is great 

inconsistency in the models and protector variables researchers have adopted.  For 

instance, Martin and Marsh (2006, 2008) adopted a model named “the Student 

Motivation and Engagement Wheel” that was developed by Martin (2001, 2002, 2003a, 

2003b).   As the name indicates, this model was developed from the motivational 

perspective.  Motivation is separated into adaptive and maladaptive dimensions to reflect 

enhanced or reduced motivation.  The adaptive dimensions comprise self-efficacy, 

valuing of school, mastery orientation, persistence, planning, and study management 

while the maladaptive dimensions comprise anxiety, uncertain control, failure avoidance, 

and self-handicapping.  This is similar to the studies cited earlier (Connell, Spencer, & 

Aber, 1994; Schoon, Parsons, &  Sacke， 2004)  that although both studies included 

perceived parental involvement, the former examined perceived self-efficacy, relatedness 

to self and others (Connell, Spencer, & Aber, 1994), while the latter assessed the  

buffering effect of educational aspirations and teacher expectations (Schoon, Parsons &  

Sacke, 2004). 
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A Conceptual Model 

Given such inconsistency, some concept analyses have been done to promote the 

understanding of both resilience and academic resilience (Dyer & McGuinness, 1996; 

Earvolino-Ramirez, 2007; Gillespie, Chaboyer, & Walls, 2007).  Concept analysis is a 

technique widely used in nursing when (1) few or no concepts are available in the focal 

area of interest (2) concepts available are unclear, outmoded, or unhelpful and/or (3) 

literature and research on a concept do not match (Walker & Avant, 2005).  Therefore, 

this technique goes beyond literature review.  Walker and Avant (2005) developed this 

methodology based on Wilson’s work (1963) and presented concept analysis as a process 

of eight steps: selecting a concept; determining the aims or purpose of analysis; 

identifying all uses of the concept; determining the defining attributes; constructing a 

model case; constructing borderline, related, contrary, invented, and illegitimate cases; 

identifying antecedents and consequences; and defining empirical referents.  The 

advantages of concept analysis include contributing to precise theoretical and operational 

definitions for use in theory and research as well as clarifying terms that may have lost 

meaning or been distorted due to popularity (Walker & Avant, 2005).   

In the past 17 years, a total of six concept analyses on resilience were published, 

five of which were published within the past decade, which implies a need for a more 

precise definition and theory for resilience.  A review of these studies reveals that while 

most of these concept analyses similarly identify the antecedents as some sort of 

adversity and the consequences as some sort of positive adaptation, variation exists in the 

defining attributes across researchers.   
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For example, Ahern (2006) analyzed 22 articles on adolescent resilience and 

identified adolescent characteristics, sources of social support, and available resources as 

the major components of resilience.  However, Earvolino-Ramirez (2007) in a critique of 

Johnson and Wiechelt (2004) pointed out that protective factors should not qualify for 

attributes because they are contextual, situational, and individual and lead to various 

outcomes.  According to Walker and Avant (2005), defining attributes are the 

characteristics of a concept that appear repeatedly in the literature and are consistently 

present when the concept occurs.  Yet the defining attributes Earvolino-Ramirez (2007) 

presented do not fully support this definition.  The list of defining attributes was a result 

of comparing two sets of data.  In addition to the extensive lists of protective factors that 

resilience researchers examined, factors that did not distinguish in themselves as 

protective factors but have formulated characteristics consistently associated with the 

concept of resilience were cross-referenced (Earvolino-Ramirez, 2007).  The list of 

Earvolino-Ramirez (2007) included rebounding/reintegration, high expectancy/self-

determination, positive relationship/social support, flexibility, sense of humor, and self-

esteem/self-efficacy.  These attributes do not all seem to be valid since exceptions can be 

easily found in resilience studies.  For instance, not all resilient individuals are humorous.  

The resilient African-American high school student that Gayles (2005) interviewed was 

described as “a most serious young man.”   

  Compared with the others, the defining attributes from the concept analysis 

conducted by Gillespie, Chaboyer, and Walls (2007) better represent the existing 

literature on resilience.  The authors followed Walker and Avant’s (1995) three-stage 

logical and systematic approach and the resulting 50 selected publications were a 
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combination of conceptual, qualitative, and quantitative research from psychology, 

psychiatry, and nursing.  According to the authors, the number of articles reviewed was a 

result of saturation.  That is, a juncture at which no further new information was being 

revealed through the literature.  Then, after steps of analyses following Walker and Avant 

(2005), a three-attribute conceptual model was generated with the antecedents and 

consequences identified (See Figure 2.1.).  The antecedents defined as criteria that must 

come before the concept in order for it to occur (Walker & Avant, 1995), included (1) 

adversity or trauma, which is (2) interpreted as traumatic with presentence of (3) 

cognitive ability for such interpretation and (4) a realistic world view as compared with a 

false optimism or depressive attitude.  Four consequences emerged including (1) 

integration in context, (2) the development of personal control in context, (3) 

psychological adjustment, and (4) subsequent personal growth.  This concept model is 

consistent with Rutter’s (1995) work that resilience exists in the occurrence of particular 

preceding and succeeding circumstances rather than anything that happens at the moment 

of experiencing the risk.  It also reflects the resilience mechanism (Rutter, 1987, 1993, 

1995, & 2006) by emphasizing the interaction between the risks, defining attributes, and 

the consequence through the paths.   

                    
Figure 2.1. The concept model of resilience from Gillespie, Chaboyer, and Wallis (2007). 
 

ANTECEDENT 

DEFINING 
ATTRIBUTES 
• Self-‐efficacy	  
• Hope	  
• Coping	  

CONSEQUENCES 
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However, at the same time, this concept model has been criticized for possible 

key omission due to insufficient coverage of literature due to the unavailability of 

inclusion/exclusion criteria (Windle, 2010).  While this argument may be valid, the 

findings of Gillespie et al. (2007) are aligned with the definition of the psychological 

construct of resilience previously reviewed, i.e., a dynamic process encompassing 

positive adaptation within the context of significant adversity (Luthar et al., 2000).  

Moreover, each of the three attributes in the proposed concept model recognized 

resilience as being a dynamic process by emphasizing the context in the antecedents in a 

variety of circumstances, such as patients who regained physical independence after 

severe burns (Holaday & McPhearson, 1997), women who pursued higher education and 

had successful relationships despite of traumatic childhood experiences (Humphgreys, 

2001), and survivors of the Holocaust who became professionals (Sigal & Weinfeld, 

2001).  Gillespie et al. (2007) also recognized the temporal element of the proposed 

three-attribute model in the development of resilience.  It was stressed that resilience is 

not a fixed trait or an inherent characteristic of personality but can be developed 

(Gillespie et al., 2007) and how an individual responds to the same stressor may vary at 

different points in time (Richardson, 2002).   

Given the nature of concept analysis as being influenced by previous 

conceptualizations, findings generated by using this method are always tentative and it is 

very likely that two different analyses of the same concept may result in different 

defining attributes.  However, a further review of literature does provide evidence that 

this three-attribute model is a good representation of the existing literature on resilience.   

Therefore, it is a justifiable model for evaluation using empirical data so as to promote 
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the understanding of resilience theory and advance the corresponding research in this 

field.  Based on the conceptual model by Gillespie, Chaboyer, and Walls (2007), the three 

defining attributes of resilience, i.e., self-efficacy, hope, and coping skills, are further 

reviewed below in educational settings. 

Self-Efficacy 

Self-efficacy is defined as beliefs in one’s capabilities to organize and execute the 

courses of action required to produce given attainments (Bandura, 1997).  It is a core 

component in the social cognitive theory and reflects human agency in the triadic 

reciprocal causality between behavior, internal personal factors, and the external 

environment (Bandura, 1986).  Further, self-efficacy is a generative capability of 

organized and orchestrated cognitive, social, emotional, and behavioral sub-skills, which 

in turn regulates human functioning through cognitive, motivational, affective, and 

selective processes, which usually work in concert (Bandura, 1997).  In terms of effect, 

self-efficacy can influence actions such as how much effort people will expend, how long 

they will persist before obstacles and aversive experiences.  In general, the stronger the 

efficacy or mastery expectations, the more active the efforts (Bandura, 1977) and the 

influence is conversely true, i.e., people who perform a task well tend to feel more 

efficacious about continuing similar performance (Schunk & Pajares, 2004).   

Research on the causal contribution of efficacy beliefs has been verified that 

perceived self-efficacy beliefs contribute independently to intellectual performance 

(Collins, 1982; Bouffard-Bouchard, Parent & Larivée, 1991) and is a better predictor of 

intellectual performance than skills alone (Schunk, 1989).  Stevens, Olivarez, Lan, and 

Tallent-Runnels (2004) evaluated self-efficacy and motivational orientation of 358 ninth- 
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and tenth-graders across Hispanic and Caucasian students to predict mathematics 

achievement related variables.  Their findings supported that self-efficacy predicted 

motivational orientation and mathematics performance with a stronger relationship 

between prior mathematics performance and self-efficacy for the Hispanic students than 

the Caucasian students.  Collins (1982) found that within levels of mathematical ability 

(i.e., low, medium, and high) perceived mathematical self-efficacy predicted children’s 

performance and their academic behaviors as well.  At each ability level, children with 

strong self-efficacy performed better than did children at the same ability level who had 

self-doubts. Also, children with strong self-efficacy were quicker to discard faulty 

strategies and reworked more of the problems they failed than those of equal ability who 

had self-doubts.  Bouffard-Bouchard, Parent, and Larivée conducted a study with 45 

junior high and 44 senior high school students to examine the effect of self-efficacy on 

actual self-regulation.  The students were assessed for self-efficacy first and then 

observed as they solved four problems of varying difficulty.  The findings revealed that 

regardless of the difference in students’ grade level and cognitive ability, self-efficacy 

exerted significant influence on performance in addition to self-regulation in terms of 

monitoring of working time, task-persistence, and rejection of correct hypotheses. 

Moreover, self-efficacy has been found to be an important contributor to 

performance accomplishments regardless of the underlying skills (Bandura, 1992), which 

can be of special significance for students who are facing adversities yet lack the 

necessary knowledge and/or skills.  In other words, in addition to knowledge and skill 

building, self-efficacy beliefs can be strengthened to initiate or continue behavior.  

Additionally, a resilient sense of efficacy also enables individuals to do extraordinary 
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things by productive use of their skills in the face of overwhelming obstacles (Pajares & 

Zeldin, 1999; White, 1982).  Pajares and Zeldin (1999) scrutinized personal life stories of 

women with mathematics-related careers to examine the influence of verbal persuasions 

and invitations on their academic.  One of the three themes that emerged was that self-

efficacy beliefs fostered resilience to academic and social obstacles.  

Research on student mathematics performance indicated that mathematics self-

efficacy predicts student mathematics performance both within and across countries (Liu, 

2009; Williams & Williams, 2010) and between ethnicity groups (Stevens et al., 2004).  

Williams and Williams (2010) conducted a cross-sectional study using the Program for 

International Student Assessment (PISA) 2003 data to test the reciprocal determinism 

between self-efficacy and performance in mathematics. The mutual influence of self-

efficacy and performance in mathematics of the 15-year-olds was represented as a 

feedback loop in a structure equation model and was tested in each of the 33 nations.  The 

findings showed that this model was a good fit in 30 nations, of which 24 were 

supportive of reciprocal determinism.  Stevens et al. (2004) analyzed a path model for 

358 high school students to evaluate self-efficacy and motivational orientation across 

Hispanic and Caucasian students to predict variables related to mathematics achievement 

and additional course-taking intention.  Their findings indicated that while goodness of fit 

supported the model, i.e., motivational systems predict mathematics achievement across 

ethnicity, the relationship between prior mathematics achievement and self-efficacy was 

stronger for Hispanic students. 

Self-efficacy has also been proven to be a stronger predictor compared with other 

factors that have been found to be strongly related to math performance, such as math 
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self-concept, perceived usefulness of mathematics, prior experience with mathematics, or 

gender (Pajares & Miller, 1994).  Pajares and Miller (1994) conducted a path analysis 

with 350 undergraduates (229 women and 121 men) and measured their mathematical 

problem solving self-efficacy together with the variables previously mentioned.  They 

found that of all path coefficients from the independent variables to performance, only 

those from math self-efficacy (β = .545, t = 10.87, p < .0001), math self-concept (β 

= .163, t =3.07, p < .005), and high school level (β = .099, t = 2.22, p < .05) were 

significant.  The authors also found that self-efficacy mediated the effect of gender and 

prior experience on self-concept, perceived usefulness, and problem solving. 

Hope 

Also a construct in positive psychology, hope has been researched for over three 

decades since Snyder first started to formulate the hope theory in the mid-1980s.  

According to Snyder and his colleagues (Snyder, Irving, & Anderson, 1991), hope is “a 

positive motivational state that is based on an interactively derived sense of successful (a) 

agency (goal-directed energy), and (b) pathways (planning to meet goals)” (p. 287).  As 

the combination of these three elements, i.e., goal, agency, and pathways, hope has been 

found to have an impact on student academic achievement (Rand, Martin, & Shea, 2011; 

Snyder, Shorey, and Rand, 2006).   

Findings on the unique prediction of hope for student achievement beyond other 

factors such as intelligence and previous academic achievement were mixed (Ciarrochi, 

Heaven, & Davies, 2007; Day, Hanson, Maltby, Proctor, & Wood, 2010; Jackson, Weiss, 

Lundquist, & Hooper, 2003; Rand, Martin, & Shea, 2011).  Day et al. (2010) conducted a 

hierarchical regression analysis with a sample of 129 undergraduate students to test the 
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hypothesis that the two-dimensional model of hope predicted degree scores beyond 

intelligence, personality, and previous academic achievement.  The findings supported 

their hypothesis that hope as measured by the Agency and Pathway subscales uniquely 

predicted student academic achievement above and beyond students’ gender, age, 

previous academic achievement, intelligence, divergent thinking, and personality (R2=.49 

with ΔR2=.03, ΔF (2, 116) = 3.29, p=.041).  The additional contribution was very small 

though.   

Jackson et al. (2003) did a similar study and performed a hierarchical multiple 

regression with 219 first-year college students.  Gender and composite ACT score were 

first entered to control for demographic factors and academic ability.  Then number of 

credit hours attempted was entered as measure of college experience.  Last, hope, 

procrastination, and social time scores were entered to assess the cognitive-motivational 

factors on academic performance.  However, while the final model was statistically 

significant (R2=.23, F(6, 211)=11.58, p<.0001), hope was not a significant predictor of 

student GPA.   The authors suggested that the presence of procrastination may have 

canceled the effect because it was negatively correlated with hope and was a significant 

predictor.  In addition, the time interval may also contribute to the non-significant result 

in that the effect of hope on academic performance may take longer time to manifest.  

Notwithstanding, findings from Levi, Einav, Ziv, Raskind, and Margalit (2013) 

found that hope impacted academic performance indirectly.  The authors conducted a 

study with 289 10th graders to examine the relationships between their hope, grade 

expectations, actual academic achievement, sense of coherence (SOC), and a set of self-

efficacy (SE) constructs (i.e., academic SE, social SE, and emotional SE).  Besides fitting 
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the hypothesized model using the structural equation modeling (SEM), the authors found 

that hopeful thinking had a direct effect on grade expectations, which, in turn, predicted 

actual academic performance.   

 Optimism is a construct that is often discussed in relation to hope, but there is 

conceptual distinction between the two.  Optimism is defined as generalized expectancies 

for future outcomes, without regard for one’s personal control in affecting those 

outcomes (Scheier, Carver, & Bridges, 1994).  In this sense, the agency element is absent 

and the pathways are not necessarily present for optimism to occur.  The findings from 

Bryant and Cvengros (2004) supported this distinction with evidence of students’ hope, 

not optimism, being associated with their self-efficacy.    

 Bryant and Cvengros (2004) conducted a thorough investigation of the nature of 

hope and optimism and their differential influences.  The authors performed structural 

equation modeling with a sample of 351 undergraduates.   Their findings revealed that a 

two-factor second-order model (i.e., hope and optimism) with separate two-factor first-

order models for each (i.e., agency and pathways for hope and optimism and pessimism 

for optimism) fit the data better than a single-factor higher-order model.  Rand (2009) 

expanded Bryant and Cvengros’ study and fit the model to a sample of 345 

undergraduates with the addition of a single third-order latent variable of Goal Attitude, 

which showed good fit, χ2(73, n=345)=136.11, p<.0001, RMSEA=.051, CI90(0.038, 

0.064), SRMR=0.043, CFI=.98.  According to Rand (2009), hope, but not optimism, 

influences students’ goal-specific expectancy for their academic performance, which 

directly influences their actual performance.  Thus hope’s unique influence on academic 

performance is indirect through its influence on goal-specific expectancy.  Also, the 
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common aspects of hope and optimism appear to influence academic performance 

through some mechanism other than grade expectancy.  

Further, findings from previous research showed that hope, but not optimism, 

predicted better academic performance, especially in highly controllable situations (Rand 

et al., 2011).  Rand et al. (2011) performed a path analysis with the data collected from 

86 first-semester law school students to examine the relationships between four 

predictors (i.e., hope, optimism, undergraduate GPA, and Law School Admissions Test 

score) and two criterion variables (i.e., law school GPA and life satisfaction).  They 

found good model fit (χ2=1.12 (p=.57), RMSEA<.01, CFI=1.00) and first-semester law 

school GPA was predicted by undergraduate GPA (β=.38, p<.0001) and hope (β=.25, 

p=.034) predicting 22% of the variance.  Optimism did not predict first-semester GPA 

(β=.07, p=.54).   

In addition, hope is also associated with other student behavioral, motivational, 

and emotional variables (Levi et al., 2013; Snyder et al., 2006).  In the model Levi et al. 

(2013) tested, they found that on the one hand, students who are more hopeful with high 

levels of emotional SE and sense of coherence had higher grade expectations.  On the 

other hand, students who invested efforts in their studies with high levels of academic SE 

were more hopeful and expected higher grades.  More specifically, Bryant and Cvengros 

(2004) found that compared with optimism hope is more strongly related to general self-

efficacy while optimism is more strongly related to positive reappraisal coping.  The 

authors suggested that hope focuses more directly on the personal attainment of specific 

goals than optimism.  
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In the current study, hope has been operationally defined as the ninth graders’ 

educational aspiration.  First, resilience is in nature a context-bound construct, of which 

hope is one of the three defining attributes.  Educational aspiration has been researched 

by scholars in education to study student educational resilience (Wang & Gordon, 1994).  

Second, goal-orientation is one of the three embedded elements for the definition of hope 

(Snyder, Irving, & Anderson, 1991).  Meanwhile, hope is not only associated with 

problem-focused coping strategies for preventing and confronting stress, but also a sense 

of control over achieving personal goals (Magaletta & Oliver, 1999).  Research findings 

also supported it that educational aspiration promotes student resilience.  A study 

conducted with inner-city youth, in-school eighth-, ninth-, and twelfth-graders in north 

Philadelphia (Ginsburg, Alexander, Hunt, Sullivan, Zhao, & Cnaan, 2002) explored 

solutions that students believe would most influence their likelihood of achieving a 

positive future.  The results showed that all students ranked solutions that promoted 

education and increased job opportunities the highest with the ninth-graders ranking 

helping youth get into college the first. 

Coping Skills 

According to the seminal work by Lazarus and Folkman (1984), coping as a 

psychological construct is defined as “constantly changing cognitive and behavioral 

efforts to manage specific external and/or internal demands that are appraised as taxing or 

exceeding the resources of the person” (p.141).  The Berkeley Stress and Coping Project 

conducted by Folkman and Lazarus (1988b) provided guidance for how to approach 

coping from this person-environment perspective.  This approach employed a combined 

intra- and inter-individual design measuring coping in both its state (instability or change) 
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and trait (stability or consistency) aspects.  For example, Folkman and Lazarus (1985) did 

a quasi-experimental study with a total sampling pool of 261 college students and 

measured the students’ coping with test stress at three different stages, i.e., two days 

before the midterm/warning of the approach of the examination (Time 1), five days after 

the midterm/a waiting period before the grades were announced (Time 2), and five days 

after the grades were announced/a period after the announcement (Time 3).  The 

confrontation stage of taking the exam was not measured because it was not practically 

applicable for the students.  The results showed that the intensity of the threat and 

challenge emotions out of the four emotion subscales did not change significantly from 

Time 1 to Time 2, then decreased significantly from Time 2 to Time 3.  The harm and 

benefit emotions, on the contrary, increased significantly from Time 1 to 2, but did not 

change from Time 2 to Time 3.   

As a resulting product of the Berkeley Stress and Coping Project, an instrument 

(i.e., The Ways of Coping Questionnaire, WOC) was developed to measure coping as a 

process.  Respondents to this instrument are asked to endorse both their thoughts and 

actions presented on a list during their coping with a particular stressful encounter.  The 

instrument consists of eight factors including confrontive coping (e.g., I stood my ground 

and fought for what I wanted), distancing (e.g., I made light of the situation, refused to 

get too serious about it), self-controlling (e.g., I tried to keep my feelings to myself), 

seeking social support (e.g., I talked to someone to find out more about he situation), 

accepting responsibility (e.g., criticized or lectured myself), escape-avoidance (e.g., I 

wished that the situation would go away or somehow be over with) planful problem 

solving (e.g., I knew what had to be done, so I doubled my efforts to make things work), 
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and positive reappraisal (e.g., I changed or grew as a person in a good way).  As reviewed 

previously, these factors may change from one time to another (Folkman and Lazarus, 

1985).  Moreover, according to Lazurus (1993) some of the eight coping strategies are 

more subject to context than others.  For example, seeking social support is highly 

dependent on the social context while positive reappraisal can be viewed to some extent 

as a stable coping disposition. 

This process approach also has an embedded emphasis on two major functions of 

coping i.e., problem-focused and emotion-focused.  Problem-focused is defined as a 

function of coping to change the troubled person-environment relationship by acting on 

the environment or oneself (Lazarus, 1993).  However, the function of coping is emotion-

focused when no action can be done to change the environment or oneself and, instead, 

the person changes his/her responses to the stressful person-environment relationship or 

the interpretation of the situation (Lazarus, 1993).  These two functions are also termed as 

ways or styles of coping by other researchers in the discussion on coping being adaptive 

or maladaptive for outcomes (Hampel & Petermann, 2006).  Hampel and Petermann 

(2006) conducted a study with 286 Austrian adolescents (fifth and seventh graders) and 

examined the associations of perceived stress and coping with adjustment.  Coping 

strategies in this study were measured as self-reported responses to interpersonal and 

academic stressors by the German Coping Questionnaire for Children and Adolescents 

(Hampel, Petermann, & Dickow, 2001; Hampel, Dickow, & Petermann, 2002), which 

consists of 36 coping responses for each stress domain measuring nine coping strategies 

represented by four items each on a five-point Likert scale (0= not at all, 4=in any case).  

Sample strategies include minimization, situation control, social support, passive 
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avoidance positive self-instructions and so forth.  Their findings showed that both 

problem-focused and emotional focused coping were negatively related to emotional and 

behavioral problems, while perceived stress and maladaptive coping was positively 

associated with adjustment problems. These relationships were further explored from the 

motivational perspective by Skinner, Pitzer, and Steele (2013). 

Skinner, Pitzer, and Steele (2013) used a subset sample from a 4-year longitudinal 

study and tested a multidimensional model (five adaptive ways and six maladaptive ways) 

of coping in academic domain based on the self-determination theory (Deci & Ryan, 

1985, 2000, 2002).  The five ways of adaptive academic coping included strategizing, 

help-seeking, comfort-seeking, self-encouragement, a commitment while the six ways of 

maladaptive coping included confusion, escape, concealment, self-pity, rumination, and 

projection.  The multidimensional measure used in this study came from a pool of 400 

ways of coping and covered most of the identified 12 families of coping such as problem 

solving, support seeking, and escape (Skinner, Edge, Altman, & Sherwood, 2003).  Data 

were collected from 1,020 third through sixth graders and the model converged with a 

good fit.  They also assessed the connections of these ways of coping to the constructs 

from a model of motivational resilience. Their findings revealed that adaptive coping was 

positively correlated with students’ self-system processes of relatedness, competence, and 

autonomy as well as their ongoing engagement and reengagement, and negatively 

correlated with their catastrophizing appraisals and emotional reactivity.  Maladaptive 

coping showed the opposite pattern of correlations. This supported Lazarus (1993) that 

coping as being functional applies to both adaptive and nonadaptive outcomes.  The 

authors then interpreted such associations for coping in relation to self-regulated learning, 
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which they addressed as “proactive coping.”  In this sense, successful coping with 

failures may provide students motivation and opportunities to develop capacity for 

motivational resilience as well as self-regulated learning. 

More findings from the literature have shown that effective coping moderates and 

mediates the effect of psychological and social risk factors (Bartley & Roesch, 2011; 

Folkman & Lazarus, 1988a; Meng, Tao, Wan, Hu, & Wang, 2011; Werner, 1982), which 

suggests possible mechanisms of coping as a resilience attribute.  For example, MacCann, 

Fogarty, Zeidner, and Roberts (2011) studied two samples to evaluate the role of coping 

in the relationship between students’ emotional intelligence and their GPA, which was 

measured by the problem-focused, emotion-focused, and avoidant subscales.  The first 

cohort included 159 community college students and the second included 293 eight 

graders.  Emotional intelligence was measured by a test battery that consisted of four 

subscales, i.e., perception, facilitation, understanding, and management of emotion.  The 

authors found that for the first cohort coping collectively (i.e., the combined indirect 

effect from each of the four emotion intelligent branches to GPA through the three coping 

categories) mediated the relationships between emotion perception, facilitation, and 

management and GPA.  Individually (i.e., the separate indirect effects of each of the four 

emotion intelligence branches on GPA through the three coping categories), only 

problem-focused coping was a significant mediator of the emotion management-GPA 

relationship.  Such a pattern was replicated with the second cohort that coping 

collectively mediated the relationship between emotion management and GPA.  

Individually, only problem-focused coping was a significant mediator.  
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These findings shed light on the particular role of course-taking behaviors as a 

way of coping in the case of high school mathematics for the target ninth graders from 

low SES background.  In high school, it is mandatory that students take four years of the 

core classes (i.e., English, mathematics, science, and social science) in grades nine 

through twelve.  However, what is not mandatory is the level of these core courses they 

take.  This difference in students’ course-taking behavior has been considered as reliable 

indicators by educational practitioners.  According to the Department of Education 

(1997), 83 percent of high school students who take algebra and geometry enroll in 

college.  The percentage is less than 42 percent of those who did not.  The discrepancy is 

even larger for low-income high school students.  While 71 percent of those taking 

algebra and geometry enroll in college, only 27 percent of those who did not take those 

courses make into college.   

The table below listed two typical tracks for mathematics courses in high school 

followed by students.  Both tracks meet the four-year requirement for core- courses.  

However, the levels of the courses they take may vary greatly and consequently result in 

very different developmental trajectories.  For a “regular” Latino student in a large high 

school, he is mostly likely to follow the lower level track and end up being “pushed” into 

the labor force trajectory.  Yet for a college-going focused Latina student, she may very 

well have completed Algebra in eighth grade and thus is able to take more higher level 

mathematics courses.  These courses will not only let her perform well on the ACT/SAT 

tests where Pre-Calculus and Algebra II questions are asked, but also move her to the 

higher end of the college readiness spectrum and promote her chances to succeed in 

college.  Therefore, the course-taking related items selected are valid indicators of 
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students coping skills, which are indicative of the ninth graders’ cognitive and behavioral 

efforts to achieve their educational aspiration that may exceed the resources they are 

allowed given their low SES background (Lazarus, 1993). 

Table 2.2. 
Two Typical Course-Taking Tracks for Mathematics Followed by High School Students 
to Meet the Mandatory Four-Year Core Curriculum 

Grade Track One: 
Lower level courses 

Track Two: 
Higher level courses 

8th  Algebra (to get ahead) 
9th Algebra Geometry Pre-AP  
10th Geometry Trigonometry Pre –AP 
11th Trigonometry  Pre-Calculus (Dual Credit College Class/AP)  
12th Pre-Calculus Calculus (Dual Credit College Class/AP) 

 
Theoretical Framework 

Based on the above review of resilience and academic resilience, a social 

cognitive perspective is adopted as the theoretical framework for the current study, 

because its triadic reciprocal causation (see Figure 2.2.; Bandura, 1986) best addresses 

the construct of resilience as a process and the interaction between individuals and the 

adversities they confront. The term causation refers to the functional dependence between 

the three major classes of determinants.  In this interdependent causal structure, human 

agency operates in the form of internal personal factors including cognitive, affective, 

and biological events while the behavioral and environmental events operate as 

interacting determinants that influence one another bidirectionally.  Meanwhile, it has 

been specifically pointed out that this reciprocity is not equivalent to equal strength 

between the three sets of interacting determinants, nor do the mutual influences and their 

reciprocal effects occur simultaneously as a holistic entity” (Bandura, 1997, p. 6).  

Therefore, the influence of the determinants is relative and will vary across contexts 
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whereas the cause-effect sequence implies that there are time lags between such influence 

and its effect.   

 

            

Figure 2.2. The relationships between the three major classes of determinants in triadic 
reciprocal causation from a social cognitive perspective, adapted from Bandura (1986).  

 

Under this framework, the ninth-graders’ socioeconomic status comprises the 

external environment for them, while their academic resilience in math (i.e., self-efficacy, 

hope, and coping skills) operates as the internal personal factors with the behavior 

manifested as their performance in math.  According to the reciprocal causality, students’ 

low SES exerts influences on both their math performance and resilience attributes.  This 

has been reviewed earlier that student SES has been a persistent predictor of their 

academic performance and the their responses to the adverse environment vary in terms 

of personal cognitive, affective, and biological factors as well as their manifested math 

performance.  For example, resilient youth have been reported in a longitudinal study as 

differing dramatically from maladaptive youth in psychological well-being as well as 

External 
environment Behavior 

Internal 
personal 
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competence (Masten, et al., 1999).  Also, most of the literature on resilience (if not all) 

provide evidence that resilient students are able to achieve better performance than they 

would have normally done in the adverse context.  Reversely, the ninth graders’ 

academic resilience and their math performance also influence their SES, though not 

necessarily in a timely manner.  Findings from longitudinal studies have provided 

empirical evidence for such prolonged influence.  For example, Schoon et al. (2004) 

found secondary school adjustment to be a more important predictor of successful adult 

adjustment for the socially disadvantaged than for their more privileged peers. 

To understand academic resilience as a process in the framework of triadic 

reciprocal causality, it is equally important to be aware that none of the three defining 

attributes are static.  As has been reviewed earlier, self-efficacy can be developed through 

multiple sources such as mastery and vicarious experience, verbal persuasion, and 

physical emotional conditions (Bandura, 1997).  Similarly, hope by its definition consists 

of three elements, i.e., goal, agency, and pathways (Snyder, Irving, & Anderson, 1991), 

none of which are fixed traits.  This dynamic pattern is even more evident for coping 

skills, for the embedded person-environment rationale in its definition (Lazarus & 

Folkman, 1984).   

Therefore, by examining the ninth-graders’ academic resilience in math, the 

current study is intended to investigate the cognitive, motivational, and behavioral 

aspects of students who were from unfavorable environment.  In other words, what are 

the factors that enabled the ninth-graders to overcome major adversities in their life such 

as low socioeconomic status and still achieved success in school subjects such as 

mathematics? Further, appearing as the internal personal factors in the triadic reciprocal 
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causality, were there significant relationships between their academic resilience and their 

environment (i.e., low SES background) and behavior (i.e., performance in mathematics)?  

With such intentions, it is the purpose of this study to add to the existing 

knowledge base on academic resilience by testing a theoretical model under the social 

cognitive framework (Bandura, 1986), which includes components that have been 

previously identified (Gillespie, Chaboyer, & Walls, 2007) yet untested.  In addition to 

the focus on student math and science experience, using the most current nationally 

representative data from the HSLS:09 will also contribute to addressing the most recent 

diverse demographic characteristics of the student population.  Last but not least, this 

study is mostly intended to provide a more constructive perspective to address students’ 

achievement gap due to adverse environmental circumstances such as SES.  These 

purposes will be more specifically addressed by the research questions below.  
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CHAPTER III  

METHODS 

Participants 

The participants in this study were from the base year data of the High School 

Longitudinal Study of 2009 (HSLS:09), which was part of the archival data available for 

public access on the National Center for Education Statistics (NCES) website.  The 

HSLS:09 was conducted in 844 high schools across the states with an average of 25-30 

ninth-graders per school selected for a total of 21,444 students and thus is a nationally 

representative sample.  The schools involved were regular public, Catholic, and other 

private schools that included ninth and 11th grades and students were randomly selected.  

For the purpose of this study, 2,938 students were selected by firstly filtering out all cases 

that were not in the lowest SES quintile and then including only the ethnicity groups of 

interest (Black, Hispanic, and White).   

The resulting sub-sample of 2,938 ninth graders features a balanced gender 

representation (male = 51%, female = 49%) and a serious overrepresentation of Hispanic 

students (44.1% Hispanic, 39% White, and 16.9% Black).  With the mean of the 

mathematics standardized theta score as the criterion, 23.6 percent of students in this sub-

sample were considered resilient and the rest (76.4%) non-resilient.   

This sub-sample was further randomly divided into four data sets (named Data 

Set 1 through 4) for the subsequent analyses by using the select cases option in SPSS.  As 

a result, four data sets of approximately 730 cases each were generated.  According to 

evidence in research, this number is sufficient for the analyses conducted below (Costello 
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& Osborne, 2005; Byrne, 2012).  The demographic information across the samples was 

presented in Table 3.1. 

Table 3.1. 
Participant Demographic Information Across Data Sets 1 Through 4 
 Frequencies: # (%) 
 0 (n=2398) 1 (n=718) 2 (n=729) 3 (n=772) 4 (n=719) 
Gender  
Male  1503(51.2) 385(53.6) 353(48.4) 394(51.0) 371(51.6) 
Female  1435(48.8) 333(46.4) 376(51.6) 378(49.0) 348(48.4) 

Ethnicity  
Black 496(16.9) 108(15.0) 120(16.5) 144(18.7) 124(17.2) 
Hispanic 1297(44.1) 334(46.5) 300(41.2) 331(42.9) 332(46.2) 
White 1145(39.0) 276(38.4) 309(42.4) 297(38.5) 263(36.6) 

Mathematics quintile score 
1st (lowest) 1052(35.8) 248(34.5) 262(35.9) 272(35.2) 270(35.2) 
2nd 725(24.7) 191(26.6) 163(22.4) 209(27.1) 162(22.5) 
3rd 600(20.4) 143(19.9) 143(19.6) 153(19.8) 161(22.4) 
4th 391(13.3) 89(12.4) 117(16.0) 98(12.7) 87(12.1) 
5th (highest) 170(5.8) 47(6.5) 44(6.0) 40(5.2) 39 (5.4) 

Resilience (criterion= mean) 
Resilient  832 (28.3) 199 (27.7) 224 (30.7) 205 (26.6) 204 (28.4) 
Non-resilient 2106 (71.7) 519 (72.3) 505 (69.3) 567 (73.4) 515 (71.6) 
 
Instruments 

The HSLS:09 (NCES, 2011) was aimed to “explore secondary to postsecondary 

transition plans and the evolution of those plans; the paths into and out of science, 

technology, engineering, and mathematics (STEM); and the educational and social 

experiences that affect these shifts” (Ingels et al., 201, p iii).  All instruments in the 

HSLS:09 field test were computerized and electronically administered. Only the relevant 

measures involved in the current study were listed below (See Table 3.2. for a complete 

list of all the items that will be used in the proposed analyses). 
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Mathematics Assessment in Algebraic Reasoning.  This test was a measure of 

student achievement in algebraic reasoning featuring 264 mathematics assessment items 

representative of the major domains of algebra and the key processes of algebra (Ingels et 

al., 2011).  Specifically, one survey item from the available database downloaded from 

the NCES website was used to represent this information in the current study.  The 

Table 3.2.  
A Description of the Names and Labels of the Question Items from the HSLS:09 Data 
File Used 
Variable name Variable label 

Math performance 
X1TXMTSCOR X1 Mathematics standardized theta score 
X1TXMQUINT X1 Mathematics quintile score 

Socioeconomic status 
X1SES X1 Socio-economic status composite 
X1SESQ5 X1 Quintile coding of X1SES composite 

Ethnicity   
X1RACE X1 Student’s race/ethnicity-composite (10-15) 

Self-efficacy  
S1MTESTS S1 C08A 9th grader can do excellent job on fall 2009 math tests 
S1MTEXTBOOK S1 C08B 9th grader can understand fall 2009 math textbook 
S1MSKILLS S1 C08C 9th grader can master skills in fall 2009 math course 
S1MASSEXCL S1 C08D 9th grader can do excellent job on fall 2009 math assignments 

Coping Skills  
S1MCLGADM* S1 C05H 9th grader is taking fall 2009 math b/c needs it to get into college  
S1HRMHOMEWK S1 E15A Hours spent on math homework/studying on typical school day 
S1MYRS S1 F01 Number of years of math coursework 9th grader expects to take in high school 
S1MREASCLG* S1 F02I 9th grader plans to take more math courses because will help to get into college  
S1APCALC* S1 F03A 9th grader plans to enroll in an Advanced Placement calculus course  
TALK** S1 E06A-E 9th grader talks to people about math course to take  
Educational aspiration  
S1EDUEXPECT S1 G01 How far in school 9th grader thinks he/she will get  
S1SURECLG S1 G02 How sure 9th grader is that he/she will go to college to pursue a BA/BS 
S1ABILITYBA S1 G03 9th grader thinks he/she has the ability to complete a Bachelor's degree 
S1BAAGE30* S1 G04 9th grader would be disappointed if he/she didn't have a BA/BS by 30 
S1FYBA* S1 G05B 9th grader plans to enroll in Bachelor's program in 1st year after HS 
* These items were rated on a dichotomous scale. 
** This is a composite computed by summing up five separate items with dichotomous responses asking 
whether the ninth grader talked to his/her mother, father, friends, teacher, and counselor about math course 
to take in 2009-2010.  
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variable name was X1TXMTSCOR, i.e., the Mathematics standardized theta score (see 

Table 3.2.), which represented the student’s ability level on a continuous scale with a 

standardized theta score (M=50, SD=10) and provided a norm-referenced measurement of 

achievement relative to the fall 2009 ninth grader population as a whole.   

Student Questionnaire. The questionnaire contains seven sections: background, 

previous school experiences, math experiences, science experiences, home and school, 

plans for postsecondary education and life after high school.  A specific set of question 

items (see Table 3.2.) were selected from this questionnaire to measure the defining 

attributes of the ninth graders’ academic resilience in mathematics in addition to their 

SES and identified ethnicity information. 

Student SES was measured by two items (see Table 3.2.).  The first item X1SES 

was a composite variable calculated using parent/guardians’ education (X1PAR1EDU 

and X1PAR2EDU), occupation (X1PAR1OCC2 and X1PAR2OCC2), and family income 

(X1FAMINCOME) (Ingels et al., 2011).  The value of this composite for the whole 

sample (i.e., n=21,444) ranges from -1.93 to 2.88 with a mean of .05 and a standard 

deviation of .78.  This variable is the one that will be used in the following analyses.  The 

second item X1SESQ5 was the quintile of X1SES weighted using the student weight 

(W1STUDENT).  The first quintile represented the lowest SES for the ninth graders, 

while the fifth represented the highest.  The frequencies showed that out of the total 

21,444 ninth graders, more students were from higher SES quintiles (5,519 in the fifth 

and 4,553 the fourth) compared with those from the lower quintile (3,705 in the second 

and 3,434 the first) (Ingels et al., 2011).  This item was used to select the subsamples for 

the current study as described in the Participants section above.  
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Student ethnicity was measured by a composite variable that summarized six 

dichotomous race/ethnicity composites that asked whether the ninth graders were 

Hispanic/White/Black/Asian/Pacific Islander/American Indian or not (Ingels et al., 2011).  

To address the focus of the current research, the original eight categories were collapsed 

and recoded into four as demonstrated in Table 3.3., where zero stands for the non-

interest groups and were filtered out during sampling as described in the Participants 

section above.  The recoded variable was used to select the target sample out of the 

HSLS:09 base year student data. 

Table 3.3.  
A Description of the Original and Recoded Categories for Student Ethnicity. 
Original 

code Original value label # % Current 
code 

Current value 
label 

1 American Indian/Alaska 
Native, non-Hispanic 

183 .76 0 Non-interest 

2 Asian, non-Hispanic 1,672 7.80 0 Non-interest 
3 Black/African-American, 

non-Hispanic 
2,218 10.34 1 Black, non-

Hispanic 
4 Hispanic, no race 

specified 
204 0.95 2 Hispanic 

5 Hispanic, race specified 3,311 15.44 
6 More than one race, non-

Hispanic 
1,912 8.92 0 Non-interest 

7 Native Hawaiian/Pacific 
Islander, non-Hispanic 

110 .51 0 Non-interest 

8 White, non-Hispanic 11,854 55.28 3 White, non-
Hispanic 

 Total 21,444 100   
 
Student self-efficacy in mathematics was measured by four items (see Table 

3.2.) from Section C: Math Experience in the Student Questionnaire.  These four items 

asked about student beliefs of their ability to achieve excellence in math. Sample 

questions included “You are confident that you can understand the most difficult material 

presented in the textbook used;” and “You are certain that you can master the skills being 



Texas Tech University, He, August 2014 

50 

taught in this course.”  Students rated their responses on a 4-point Likert scale ranging 

from 1 (strongly agree) to 4 (strongly disagree), which were reversely coded to facilitate 

the interpretation so that higher values represent positive responses (Ingels et al., 2011).  

Student coping skills were measured by six course-taking related items (see 

Table 3.2.) selected from multiple sections in the survey.  One was from Section C: Math 

Experience about students’ current course-taking, i.e., “9th grader is taking fall 2009 

math b/c needs it to get into college.”  Three were from Section F: Plans for 

Postsecondary Education about their intention of future course-taking, i.e., “9th grader 

plans to take more math course because will help to get into college,” “9th grader plans to 

enroll in an Advanced Placement calculus course” both followed by a dichotomous (i.e., 

yes/no) response scale, and “Number of years of math coursework 9th grader expects to 

take in high school.”  The sixth item was a composite calculated by summing up the five 

dichotomously rated items from Section E: Home and School, which asked whom the 9th 

grader had talked to about which math course to take in the year the survey was taken.  

Therefore, the value for the composite ranges from zero to five. 

Student educational aspiration, the third defining attribute, was measured by 

five items (see Table 3.2.) from Section G: Life After High School.  This subscale was 

mixed up by items with both dichotomous and ordinal response scales.  For example, two 

of the five items asked whether the students would be disappointed if they did not 

graduate from college with a Bachelor’s degree by the time they are 30 years old and 

whether they plan to enroll in a Bachelor’s degree program in a college or university 

during their first year after high school, which were followed by a dichotomous response 

scale with 0 for “No” and 1 for “Yes.”  The item “As things stand now, how far in school 
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do you think you will get” was rated on an 11-point Likert scale ranging in an ascending 

order from 1 (less than high school) to 10 (Complete a Ph.D., M.D., law degree, or other 

high level professional degree) and 11 (Don’t know).  The other two items were both 

measured on a 4-point response scale ranging from 1 (definitely/very sure about going) to 

4 (definitely not/very sure about not going), which were first reversely coded before all 

analyses for interpretation convenience so that higher values represent positive aspiration.   

Statistical Analyses 

 After the data were screened in SPSS (22.0) for extreme values and outliers, three 

phases of analyses were conducted to evaluate the proposed defining attribute model and 

the relationships between the ninth graders’ academic resilience and their performance in 

mathematics.   

Phase 1: exploratory factor analysis (EFA).  This phase of analysis consist of 

EFA of the 15 items selected from the Student Questionnaire of the HSLS: 09.  Dataset 1 

was used for this phase of analysis to examine the items and drop the problematic ones 

based on the expected factor structure and saliency of factor pattern coefficients.  EFA is 

proper for the purpose of dimension reduction because it is data driven (Van Prooijen & 

Van Der Kloot, 2001).  EFA is not chosen to explore the factor structure because 

confirmatory factor analysis (CFA) results often do not support the presence of 

underlying factor structures obtained by EFA (Van Prooijen & Van Der Kloot, 2001; 

Vassend & Skrondal, 1997).  Principal Component Analysis (PCA) was utilized, which is 

the recommended for exploration, whereas Principal Factor Analysis is more frequently 

employed when the research purpose is causal modeling (Tabachnick & Fidell, 2007).   
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Parallel analysis was recommended in the literature to determine the optimal 

number of factors to retain for EFA because the default Eigenvalue-greater-than-one rule 

and scree test in SPSS tend to overestimate the results (O’Connor, 2000).  However, 

while the analysis results provide more accurate estimated number of factors to retain 

with continuous indicators, it performed poorly for categorical data (Muthén & Muthén, 

2014).  For the same reason, the analysis was conducted in Mplus 7.0 (Muthén & 

Muthén, 1998-2012) instead of SPSS given that the Coping Skills and Educational 

Aspiration subscales consist of both ordinal and dichotomous data.  The EFA settings in 

SPSS assume continuous indicators by default and thus use the Pearson product-moment 

throughout all the calculation, which is not proper to analyze mixed indicators of both 

dichotomous and ordinal data.  Instead, this can be addressed by the robust weighted least 

squares estimator (WLSMV) available in Mplus.   

Goodness of fit index criteria were selected to evaluate the models in the current 

as well as the subsequent phases based on the recommendations of Hu and Bentler 

(1999).  The model is acceptable when the comparative fit index (CFI) and Tucker Lewis 

index (TLI) greater than .95 in combination with root mean square error of approximation 

(RMSEA) smaller than .06 and standard root mean square residual (SRMR) smaller than 

.08 (Hu & Bentler, 1999).  Multiple indices were used to provide a more conservative and 

reliable evaluation of the solution.  Different criteria for minimum factor loading, e.g., 

.40 (Gorsuch, 1997) and .32 (Tabachnick & Fidell, 2001), were considered to make 

informed decisions on the cut-off value to drop items. 

After EFA, the internal consistency reliability was estimated by calculating 

Cronbach’s alpha coefficient of scores resulting from the Self-Efficacy sub-scale for 
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student academic resilience in mathematics.  The Cronbach’s alpha was not calculated for 

student Educational Aspiration and Coping Skills because these two subscales were 

mixture of both ordinal and dichotomous responses. Internal consistency is a measure 

based on the correlations between different items on the same test/subscale, therefore, it 

is not proper for categorical data.  For the same reason, the overall internal consistency 

was not computed.  

Phase 2: confirmatory factor analysis (CFA).  The second phase of analysis 

involved a CFA and cross validation.   To address the first research question, dataset 2 

was used to assess the proposed underlying second-order factor structure for student 

academic resilience in mathematics (see Figure 3.1.) by examining the goodness of fit of 

the theoretical model to the data and to make appropriate modifications.  The ovals in the 

model were latent factors measure by the observed indicators (the rectangles).  The 

single-headed arrows between the rectangles and ovals indicated the factor structure, i.e., 

by what observed indicators the first- and second-order latent factors were measured.  

The single-headed arrows that pointed to the observed indicators and the first-order 

factors were the error terms.  Based on the conceptual framework of Gillespie, Chaboyer, 

and Wallis (2007), the four latent factors were hierarchically arranged on two levels.  The 

first-order latent factors (i.e., the three defining attributes) were measured by the items as 

listed in the model with the second-order latent factor (i.e., academic resilience) 

measured by the three first-order latent factors. 
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Figure 3.1. A proposed second-order three-attribute academic resilience model in 
mathematics for the ninth graders from HSLS: 09 based on the conceptual framework of 
Gillespie, Chaboyer, and Wallis (2007). 
 

The model was also assessed in Mplus 7.0 (Muthén & Muthén, 1998-2012).  

Similarly, recommendations from Hu & Bentler (1999) adopted in Phase 1 were 

employed as the criteria for acceptable goodness of fit.  Then the model was cross-

validated to dataset 3 to evaluate its application for generalizability (MacCallum, 

Wegener, Uchino, & Fabrigar, 1993).   

Phase 3: structural equation modeling (SEM).   The last phase of analysis was 

about evaluating the structural relationships between both the second-order latent factor 

(i.e., the ninth graders’ mathematics academic resilience) and the first-order latent factors 

(i.e., the three attributes) and their mathematics performance (See Figure 3.2.) based on 

the measurement model established in Phase 2.  This methodology was appropriate to 

address the third research question because on the one hand, it analyzed a structural 

theory bearing on some phenomenon and typically represented causal processes that 

generate observations on multiple variables (Bentler, 1988).  On the other hand, its 
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procedure reflected two important aspects: (1) that the causal processes under study were 

represented by a series of structural equations, and (2) that these structural relations could 

be modeled pictorially to enable a clearer conceptualization of the theory under study 

(Byrne, 2011). 

              

Figure 3.2. A second-order model for the structural relationship between the ninth 
graders’ academic resilience as represented by the three attributes and their performance 
in mathematics. 

 

Specifically, from left to right, the three defining attribute variables in the ovals 

from the model were the first-order latent factors represented by the 12 indicators (i.e., 

observed, not included in the figure for visual clarity) from the measurement model 

established in Phase 2.  The oval in the middle was the second-order latent factor of 

Academic Resilience, which was an exogenous (i.e., not caused by other variables) 

variable in the model.  The rectangle on the right was the ninth graders’ mathematics 

standardized theta score, which was an endogenous (i.e., caused by other variables) 

variable.  The paths from Academic Resilience to the three first-order latent factors 

represented the latent part of the measurement model.  The relationship between the ninth 

graders’ academic resilience and their performance in mathematics was indicated by the 

path from Academic Resilience to Math Performance with the direct effects by the paths 
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from the three attributes (which made them also exogenous variables) to the endogenous 

variable.  The single-headed arrows that pointed to the three first-order latent factors and 

the endogenous variable of student mathematics performance represented error terms.  

All analyses were carried out in Mplus 7.0 (Muthén & Muthén, 1998-2012).  Again, 

model fit was first evaluated because student mathematics performance was added to the 

original second-order measurement model from Phase 2.  Hu and Bentler’s (1999) 

criteria were used to interpret the model fit index.  Then each of the three path 

coefficients was estimated to answer research question three.  
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CHAPTER IV 

RESULTS 

The sub sample data were first screened before the three phases of analyses and 

no extreme values or outliers were found.  Due to the inclusion of categorical data and 

the use of the corresponding robust tests (Brown, 2006), analysis of multivariate 

normality was not conducted on the entire instrument items.  For informative purposes, 

the Mahalanobis distance value for the self-efficacy sub scale was computed in SPSS and 

the results were no greater than 15, which indicated multivariate normality (Tabachnick 

& Fidell, 2007).   

Then, three phases of analyses were conducted to evaluate the attribute model for 

ninth graders’ academic resilience in mathematics and the relationships between the ninth 

graders’ academic resilience and their performance in mathematics.  For this purpose, the 

selected 2,938 participants were randomly divided into four data sets to be used in each 

phase.  In Phase 1, exploratory factor analysis was conducted on Data Set 1 to examine 

the items in the model and drop the problematic ones.  In Phase 2, confirmatory factor 

analysis was first conducted on Data Set 2 to evaluate the underlying factor structure for 

students’ academic resilience in mathematics and then again on Data Set 3 to cross 

validate the latent factor structure.  In the last phase, structure equation modeling was 

performed on Data Set 4 to assess the relationships between student academic resilience 

attributes and their mathematics performance.  The results are reported below organized 

by phases. 
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Phase 1: Exploratory Factor Analysis (EFA) 

EFA was performed in Mplus (7.0) because the 15 items selected for analysis 

were a mixture of both dichotomous and ordinal data, which can be addressed by the 

robust weighted least squares estimator (WLSMV) available in Mplus.  Goodness of fit 

index information was available for this technique.  A parallel analysis (O’Connor, 2000) 

was conducted in SPSS because the PARALLEL command was unavailable in Mplus 

when the CATEGORICAL command is used to define variables.  The results suggested 

three factors to retain.  However, as Muthén and Muthén (2014a) suggested that parallel 

analysis worked well for continuous data yet performed poorly for categorical data, the 

recommended number of factors calculated in SPSS was only considered but not used as 

evidence for decision-making.    

Based on the theoretical framework and the number of indicators selected, a range 

from two to four was selected for the number of factors to be extracted.  WLSMV was 

used as the estimator and the GEOMIN oblique method was used for rotation.  The two-, 

three-, and four-factor solutions were assessed respectively in Mplus, which all 

converged normally.  The missing data pattern showed that 166 out of the 712 

observations had complete information for all the 15 variables with 231 missing only the 

information for S1SURECLG (How sure 9th grader is that he/she will go to college to 

pursue a BA/BS), 44 for TALK (9th grader talks to people about math course to take), 

and 43 for both.   The resulted actual sample size could be justified for EFA with the 

Mplus default of estimating the model under missing data theory using all available data 

unless otherwise specified (Muthén & Muthén, 1998-2012).    
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First, the model fit indices were evaluated across the two-, three-, and four-factor 

solutions respectively.  The two-factor solution was not acceptable according to Hu and 

Bentler’s criteria (1999), χ2 (76) =210.93, p<.001, RMSEA=.05 (90% CI=.04-.06, p=.49), 

CFI = .90, TLI=.86.  The three-factor solution converged with acceptable model fit 

indices, χ2 (63) =128.13, p<.001, RMSEA=.04 (90% CI=.03-.05, p=.98), CFI = .95, 

TLI=.92.  Although the fit indices for the four-factor solution were very strong, χ2 (51) 

=67.73, p=.06, RMSEA=.02 (90% CI=.00-.03, p=1.00), CFI = .99, TLI=.98, its geomin 

rotated loadings showed only two indicators loaded on the fourth factor, which did not 

offer better interpretability compared with the three-factor solution.  As a result, three 

factors were retained. 

Table 4.1. 
The EFA Pattern Coefficients with Geomin Rotation for the Three-Factor 15-Indicator 
Model 
The 9th grader Self-

efficacy 
Coping 
skills 

Educational 
aspiration 

1. can do excellent job on fall 2009 math tests 0.84* -0.05 0.01 
2. can understand fall 2009 math textbook 0.81* -0.12 0.00 
3. can master skills in fall 2009 math course 0.78* 0.03 0.00 
4. can do excellent job on fall 2009 math assignments 0.86* 0.02 -0.04 
5. spent (#) hours on math studying on a typical school day 0.02 -0.01 0.18* 
6. is taking fall 2009 math b/c needs it to get into college 0.00 0.70* -0.07 
7. plans to take more math courses to get into college 0.04 0.69* 0.01 
8. plans to enroll in an Advanced Placement calculus course -0.06 -0.09 0.13 
9. expects to take (#) years of math coursework in high school 0.10* 0.29* 0.02 
10. talks to people about math course to take  0.10 0.30* 0.05 
11. thinks he/she will get (how far) in school  0.12* 0.41* 0.06 
12. is sure that he/she will go to college to pursue a BA/BS 0.00 -0.51* 0.93* 
13. thinks he/she has the ability to complete a Bachelor's degree 0.22* 0.01 0.66* 
14. would be disappointed if he/she didn't have a BA/BS by 30 0.09 0.06 0.37* 
15. plans to enroll in Bachelor's program in 1st year after HS -0.02 0.41* 0.45* 

* p<.05 
 

Given the purpose of dimension reduction of EFA, the model was then further 

evaluated in terms of the direction, magnitude, and significance of the factor loadings.  

The geomin rotated loadings matrix (see Table 4.1.) showed that most of the 15 
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indicators were loaded on the corresponding factors as intended, i.e., Self-Efficacy, 

Coping Skills, and Educational Aspiration, which indicated strong interpretability.  

S1APCALC (9th grader plans to enroll in an Advanced Placement calculus course) had a 

non-significant loading and S1HRMHOMEWK (hours spent on math 

homework/studying on a typical school day) was loaded on Educational Aspiration 

instead of Coping Skills with a significant but poor loading (.18).  Therefore, the model 

was then re-evaluated with these two items dropped.  Due to the low coverage of the item 

S1SURECLG (How sure 9th grader is that he/she will go to college to pursue a BA/BS), 

the three- and four-factor solutions did not converge and the two-factor solution 

converged with a poor fit.  As a result, EFA was conducted again to examine the three-

factor solution with 12 items, i.e., without S1SIRECLG, and the model converged 

normally.  All parameter estimation matrices were positive definite, with no parameter 

estimate outside their permissible range. 

 

 

 

 

 

 

 

 

 

Table 4.2. 
The EFA Pattern Coefficients with Geomin Rotation for the Three-Factor 12-
Indicator Model 
The 9th grader Self-

efficacy 
Coping 
skills 

Educational 
aspiration 

1. can do excellent job on fall 2009 math tests 0.82* -0.01 0.05 
2. can understand fall 2009 math textbook 0.79* -0.03 -0.01 
3. can master skills in fall 2009 math course 0.76* 0.11 0.01 
4. can do excellent job on fall 2009 math assignments 0.84* 0.07 -0.01 
5. is taking fall 2009 math b/c needs it to get into college -0.01 0.74* -0.05 
6. plans to take more math courses to get into college 0.03 0.80* 0.01 
7. expects to take (#) years of math coursework in high school 0.09 0.27* 0.07 
8. talks to people about math course to take  0.10 0.31* 0.07 
9. thinks he/she will get (how far)  in school  0.09 0.05 0.55* 

10. thinks he/she has the ability to complete a Bachelor's degree 0.21* -0.01* 0.69* 
11. would be disappointed if he/she didn't have a BA/BS by 30 0.09 0.04 0.39* 
12. plans to enroll in Bachelor's program in 1st year after HS -0.02 0.33* 0.53* 

* p<.05 
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The resulted fit indices for the three-factor solution with 12 indicators were very 

strong according to Hu and Bentler’s criteria (1999), χ2 (33) =29.14, p=.66, 

RMSEA<.001 (90% CI=.00-.02, p=1.00), CFI =1.00, TLI=1.01.  The geomin rotated 

loadings showed that all the 12 items were significantly and positively loaded on the 

intended factors (see Table 4.2.).  Specifically, three items had loadings below .40, which 

is the rule of thumb for items to be considered salient.  However, according to Tabachnick 

and Fidell (2001; .32) and Gorsuch (1974; .30), items with loadings lower than that can still be 

justified to retain.  One of the three low-loading items, S1MYRS (Number of years of math 

coursework 9th grader expects to take in HS), had a loading vale below .30 (.27).  A 

decision was made to retain this item based on its representation of the coping subscale.  

Therefore, no further modification was made.  As a result, the 12 remaining indicators 

were included in the subsequent analysis phases. 

Before proceeding to the second phase of analysis, the factor correlations and 

subscale reliability were also examined.  The factor correlation results showed that the 

three factors were significantly positively correlated with each other (see Table 4.3.).  

The relationships between Self-Efficacy and the other two factors were small, whereas the 

relationship between Coping Skills and Educational Aspiration was a medium one.  The 

internal consistency reliability was then estimated for the Self-Efficacy subscale by 

calculating the Cronbach’s alpha coefficient.  The results demonstrated fair reliability 

with α=.88.  The reliability coefficient was not computed for the other two subscales due 

to the inclusion of dichotomous and categorical data.  For the same reason, the overall 

internal consistency was not computed.  
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Table 4.3. 
The EFA Geomin Factor Correlations for the Three-Factor Solution 
 1 2 3 
1. Self-efficacy 1.00   
2. Coping skills 0.22* 1.00  
3. Educational aspiration 0.22* 0.48* 1.00 
* p<.05 
 
Phase 2: Confirmatory Factor Analysis (CFA) 

The second phase of analysis involved conducting a CFA and cross validation.   

Data Sets 2 and 3 were used for these two steps respectively.   Based on prior evidence 

and theory bearing on the resilience model, a three-factor model was specified, in which 

the 12 indicators resulted from phase 1 were loaded onto the latent variables of Self-

Efficacy, Coping Skills, and Educational Aspiration (see Figure 4.1.).  The model 

contained no double-loading indicators while being overidentified with 51 df and all 

measurement error was presumed to be uncorrelated.  The results in this phase were to 

address the first research question of the current study, i.e., what are the factors that 

represent the construct of academic resilience in mathematics for the ninth-graders’ 

scoring at the lowest quintile socioeconomic status group?  In other terms, does the 

hypothesized second-order three-attribute model fit the first year data from HSLS: 09? 
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Figure 4.1. A second-order three-attribute academic resilience model in mathematics for 
the ninth graders from HSLS:09 (* = markers). 
 

Data Set 2 was used for the first step CFA.  The missing patterns showed that out 

of a total of 724 observations, 422 were with complete responses on all the 12 indicators 

and 93 were missing only TALK (9th grader talks to people about math course to take).   

Again, by default Mplus analyzes all data available and this number was sufficient for the 

confirmatory factor analysis conducted.  The correlation matrix under analysis was 

presented in Table 4.4. with the corresponding descriptive information for the indicators. 
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The estimator of a robust weighted least squares (WLSMV) was applied to the 

major analyses throughout the three phases given the inclusion of dichotomous data.  

Based on the EFA results, indicators with the highest loadings were listed first under each 

of the three first-order latent factors (i.e., the three attributes) as markers.  Educational 

Aspiration was selected as the marker for the second-order factor (i.e., academic 

resilience) as suggested by the literature (Peng, 1994).  A marker or reference indicator is 

the indicator selected to pass its metric onto the latent factor (Brown, 2006).  Mplus by 

default selects the first indicator to be the reference indicator with a fixed loading of 1.  

With the model specified, the factor loadings on both levels were freely estimated except 

for the selected markers.  All corresponding error variances were also freely estimated as 

well as the factor variances.  Errors were assumed to be uncorrelated by default in Mplus. 

The first step CFA results demonstrated strong overall goodness of fit for the 

second-order model, χ2 (51) =70.31, p=.04, RMSEA=.02 (90% CI=.01-.03, p=1.00), CFI 

= .99, TLI=.98, WRMR=.70.  All residual variance were positive.  Guided by the 

stringent criteria recommended by Hu and Bentler (1999), the overall goodness of fit of 

the model was evaluated in terms of the root mean square error of approximation 

(RMSEA; ≤ .06) with its 90% confidence interval (90% CI;  ≤ .06), comparative fit index 

(CFI; ≥ .95), and the Tucker–Lewis index (TLI; ≥ .95).  Because the estimator of 

WLSMV was used, weighted root mean square residual (WRMR; <.90, Yu & Muthén, 

2002) was reported instead of standardized root mean square residual (SRMR; ≤ .06).  

Used together, these indices provided a more conservative and reliable evaluation of the 

solution.  This overall goodness of model fit was further verified by the absence of large 

modification indices (the largest being 11.38 and all the rest below eight) thereby 
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indicating no focal areas of ill fit in the solution (Brown, 2006).  Given the strong 

goodness fit of the model, no modification was made and the model evaluation proceeded 

to inspecting the significance, direction, and magnitude of the parameter estimates.  Both 

unstandardized and completely standardized parameter estimates were presented in Table 

4.5.  
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Table 4.5.  
Parameter Estimates from the Second-Order CFA Model of Academic Resilience in 
Mathematics for the Underprivileged Ninth Graders (Data Set 2) 
 Estimates S.E. Est./S.E. STDYX  
Self-efficacy  by      

S1MASSEXCL 1.00 .00 - 	   .84  
S1MTESTS 1.02 .05 21.01 .79  
S1MTEXTBOOK 1.08 .06 18.49 .80  
S1MSKILLS 1.03 .05 22.11 .86  

Coping skills by      
S1MREASCLG1 1.00 .00 - 	   .76  
S1MCLGADM1 .81 .11 7.16 .61  
S1MYRS .51 .08 6.67 .45  
TALK .77 .12 6.36 .46  

Educational aspiration  by      
S1ABILITYBA 1.00 .00 - 	   .74  
S1EDUEXPECT 3.99 .46 8.65 .62  
S1BAAGE301 .80 .11 7.16 .44  
S1FYBA1 1.35 .12 10.87 .74  

Academic resilience by      
Educational Aspiration 1.00 .00 - 	   .85  
Self-Efficacy .68 .11 6.50 .51  
Coping Skills 1.23 .21 5.96 .76  

Variances      
Academic Resilience .22 .04 5.16 1.00  

Residual variances     R-square 
S1MTESTS .25 .02 11.82 .37 .63 
S1MTEXTBOOK .27 .02      11.51       .37 .63 
S1MSKILLS .15 .02 8.27 .26 .75 
S1MASSEXCL .16 .02 10.19 .29 .71 
S1MCLGADM1    .63 .37 
S1MREASCLG1    .43 .58 
S1MYRS .61 .05 13.18 .80 .20 
TALK 1.25 .11 11.95 .79 .21 
S1EDUEXPECT 7.85 .67 11.81 .62 .38 
S1ABILITYBA .25 .03 8.90 .45 .55 
S1BAAGE301    .80 .20 
S1FYBA1    .45 .55 
Self-Efficacy .30 .03 9.05 .74 .26 
Coping Skills .24 .05 2.97 .42** .58 
Educational Aspiration .08* .58 2.27 .27* .73 

Note: 1 Unstandardized residual variances were not computed for categorical indicators.  * 
p<.05, **p<.01, p<.001 for the rest estimates, two-tailed. 
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The results showed that all freely estimated parameters were statistically 

significant.  The magnitude of factor loadings revealed that the indicators were fairly 

related to their purported latent factors with all standardized loading estimates above .44 

and the majority between .50 and .85.   Variances in the 12 indicators were estimated by 

the three corresponding first-order latent factors.  The Self-Efficacy factor fairly well 

accounted for the variances in the four indicators loaded on it with the R2 estimates all 

above .60.  The Coping Skills factor accounted for the most variance in S1MREASCLG 

(Ninth grader plans to take more math courses because will help to get into college; 

R2=.58) among the four.  The Educational Aspiration factor explained the most variance 

in S1FYBA (Ninth grader plans to enroll in Bachelor’s program in 1st year after high 

school; R2=.55) and S1ABILITYBA (Ninth grader thinks he/she has the ability to 

complete a Bachelor’s degree; R2=.55).  As for the second-order latent factor, 

Educational Aspiration had the most variance accounted for by Academic Resilience, 

R2=.73.  Based on both the overall goodness of fit and the parameter estimates results 

above, it can be concluded that the items were reliable indicators of the three attributes, 

which in turn were reliable indicators of academic resilience.  In other words, the 

proposed second-order model was a good measure of the ninth graders’ academic 

resilience in mathematics. 

 

Table 4.6. 
Data Set 3 Correlation Matrix with Variances on the Diagonal
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To answer the second research question, a second CFA was then conducted to 

Data Set 3 to assess how well the tested second-order measurement model could 

consistently reproduce the relationships among de indicators across different samples.  

The correlation matrix of Data Set 3 (see Table 4.6.) was analyzed following the same 

procedure as performed on Data Set 2.  The missing patterns showed that out of a total of 

769 observations, 463 were with complete responses on all the 12 indicators and 104 

were missing only TALK (ninth grader talks to people about math course to take).    

Based on the same criteria, the results demonstrated good overall model fit, 

although a little lower than that of Data Set 2, χ2 (51) =89.28, p<.001, RMSEA=.03 (90% 

CI=.02-.04, p=1.00), CFI = .97, TLI=.96, WRMR=.81.  All residual variance were 

positive.  Again, the overall goodness of model fit was further verified by the absence of 

large modification indices (the largest being 17.39 and most of the rest below 10) thereby 

indicating absence of focal areas of ill fit in the solution (Brown, 2006).  Detailed 

information on the significance, direction, and magnitude of both unstandardized and 

completely standardized parameter estimates were presented in Table 4.7.  
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Table 4.7.  
Parameter Estimates from the Second-Order CFA Model of Academic Resilience in 
Mathematics for the Underprivileged Ninth Graders (Data Set 3) 
 Estimates S.E. Est./S.E. STDYX  
Self-efficacy by      

S1MASSEXCL 1.00 .00 - 	   .80  
S1MTESTS 1.05 .05 22.79 .80  
S1MTEXTBOOK 1.00 .05 19.01 .76  
S1MSKILLS 1.03 .05 21.53 .82  

Coping skills by      
S1MREASCLG1 1.00 .00 - 	   .81  
S1MCLGADM1 .72 .10 7.27 .59  
S1MYRS .47 .07 6.50 .42  
TALK .53 .10 5.75 .37  

Educational aspiration by      
S1ABILITYBA 1.00 .00 - 	   .68  
S1EDUEXPECT 4.47 .49 9.05 .64  
S1BAAGE301 .61 .13 4.56 .30  
S1FYBA1 1.57 .14 10.99 .76  

Academic resilience by      
Educational Aspiration 1.00 .00 - 	   .95  
Self-Efficacy .67 .11 6.05 .52  
Coping Skills 1.21 .20 6.20 .69  

Variances      
Academic Resilience .22 .04 5.40 1.00  

Residual variances     R-square 
S1MTESTS .22 .02 12.35 .35 .65 
S1MTEXTBOOK .26 .02      14.22       .42 .58 
S1MSKILLS .19 .02 11.85 .34 .66 
S1MASSEXCL .20 .02 13.25 .36 .64 
S1MCLGADM1    .66 .34 
S1MREASCLG1    .34 .66 
S1MYRS .68 .05 13.57 .83 .17 
TALK 1.17 .08 13.88 .86 .14 
S1EDUEXPECT 6.97 .56 12.47 .60 .40 
S1ABILITYBA .28 .03 11.30 .55 .46 
S1BAAGE301    .91 .09 
S1FYBA1    .42 .58 
Self-Efficacy .26 .03 9.41 .73 .27 
Coping Skills .34 .08 4.26 .52 .48 
Educational Aspiration2 .02 .03 .68 .09 .91 

Note: 1 Unstandardized residual variances were not computed for the categorical 
indicators.   2 All estimates were significant (p<.001, two-tailed) except Educational 
Aspiration (p=.49, unstandardized; p=.50, standardized). 
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The results showed that all freely estimated parameters were statistically 

significant except the residual variances for Educational Aspiration (p=.49).  The 

completely standardized magnitude of factor loadings revealed that the indicators were 

fairly related to their purported latent factors with most standardized loading estimates 

above .40 (.37 for TALK and .30 for S1BAAGE30) and the majority between .60 and 

.95.   Variances in the 12 indicators were estimated by the three corresponding first-order 

latent factors.  The Self-Efficacy factor fairly well accounted for the variances in the four 

indicators loaded on it with R-square estimates all above .58.  The Coping Skills factor 

accounted for the most variance in S1MREASCLG (Ninth grader plans to take more 

math courses because will help to get into college; R2=.66) among the four.  The 

Educational Aspiration factor explained the most variance in S1FYBA (Ninth grader 

plans to enroll in Bachelor’s program in 1st year after high school; R2=.58).  As for the 

second-order latent factor, Educational Aspiration had the most variance accounted for 

by academic resilience, R2=.91.   

Based on both the overall goodness of fit and the similar pattern for the parameter 

estimates between the two sets of CFA results, it can be concluded that the model that 

underlies the academic resilience could produce e correlations among the indicators in the 

second-order model across different samples from the same population.  Therefore, the 

theoretical structure of the three-attribute model is supported. 

Table 4.8.  
Data Set 4 Correlation Matrix with Variances on the Diagonal 
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Phase 3: Structural Equation Modeling (SEM)  

To answer the third research question, the last phase of analyses evaluated the 

causal structural relationships between student academic resilience and their mathematics 

performance based on the measurement model established in Phase 2 (See Figure 4.1.).  

Data Set 4 was utilized in this phase and again all analyses were carried out in Mplus 7.0 

(Muthén & Muthén, 1998-2012).  The correlation matrix under analysis was presented in 

Table 4.8. together with the corresponding variance and descriptive information.  The 

missing patterns showed that out of a total of 719 observations, 391 were with complete 

responses on all the 12 indicators and 97 were missing only TALK (ninth grader talks to 

people about math course to take).  By default Mplus analyzes all data available.   

The same estimator of WLSMV was used given the inclusion of dichotomous 

data.  Besides the added endogenous variable (i.e., X1TXMTSCOR) and the 

corresponding paths to it from the exogenous variables (i.e., Academic Resilience and its 

three attributes), the model specification remained the same as the measurement model 

established in Phase 2 (see Figure 4.1.).  Again, except for the markers all parameters 

were freely estimated.  All corresponding error variances were also freely estimated as 

well as the variances for the latent factors.  Errors were assumed to be uncorrelated by 

default in Mplus.   

SEM was first conducted to assess the path coefficient between academic 

resilience and student mathematics performance without the direct effects of the three 

attributes.  The results demonstrated fair goodness of fit, χ2 (62) =113.80, p<.001, 

RMSEA=.03 (90% CI=.02-.04, p=1.00), CFI = .96, TLI=.95, WRMR=.869.   All residual 

variances were positive.  The largest two modification indices were 19.80 and 17.08 with 
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all the rest below 10, thereby indicating absence of focal areas of ill fit in the solution 

(Brown, 2006).  Consistent with the results from the previous phases, all freely estimated 

parameters were statistically significant.  The magnitude of factor loadings revealed that 

the 12 indicators were fairly related to the three first-order latent factors, which in turn 

were also considerably related to the second-order latent factor of academic resilience.  

Therefore, the indicators were reliable measurement of the model and the evaluation 

proceeded to the path coefficient.   

 
 
Figure 4.2. Standardized parameter estimates of a second-order model for the structural 
relationship between student academic resilience and their mathematics performance. All 
estimates were significant at **, p<.001. 
 

Figure 4.2. presented the unstandardized and completely standardized (in brackets) 

parameter estimates of the model with the indicators omitted for visual clarity.  Dashes were 

used to indicate the first-order latent factors of the measurement part with solid lines 

indicating the relationship in the model.  The path coefficient from Academic Resilience to 

student mathematics performance was statistically significant (p<.001).  In other words, 

academic resilience did impact the ninth graders’ performance in mathematics and every one 

.85** 

.46** 

.79** 

.28** 

.31** 

.45** 

.80** 

1.00** 

.83** 

Self-
Efficacy 
R2 = .21 

.21 

Educational 
Aspiration 

R2 = .72 
 

Academic 
Resilience 

Coping  
Skills 

R2 = .70 

Math 
Performance 

R2 = .21 



Texas Tech University, He, August 2014 

76 

scale unit increase in their academic resilience brought an increase of 10.16 points in student 

mathematics standardized theta score.  

When the direct effects paths from the first-order latent factors (i.e., the three 

academic resilience attributes) were added, however, the model standard errors could not 

being able to be computed.  To examine the specific contribution of the attributes, the 

model was rerun without the second-order latent factor.  The model converged with fair 

goodness of fit, χ2 (60) =110.37, p<.001, RMSEA=.03 (90% CI=.02-.04, p=1.00), CFI = 

.96, TLI=.95, WRMR=.84.  All residual variances were positive.  The modification indices 

again indicated absence of focal areas of ill fit in the solution with the largest two indices 

being 15.6 7 and 11.58, and all the rest below 10.  The parameter estimates for the 

measurement model remained mostly identical.  Two of the three path coefficients were 

statistically significant and one was not (Educational Aspiration, p=.68), so the model was 

rerun without the non-significant path.  The results were presented in comparison with the 

estimates from the second-order model (see Table 4.9. for the measurement model part and 
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Figure 4.3. for the structural relationships).

 

Figure 4.3. A comparison of the standardized parameter estimates of both the first- and 
second-order models for the structural relationships between student academic resilience 
and their mathematics performance. *, p<.05; **, p <.001.  
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Table 4.9.  
A Comparison of the Parameter Estimates for the Measurement Model from the First- and 
Second-Order SEM Models of Academic Resilience in Mathematics for the Underprivileged 
Ninth Graders 1 

 Estimates S.E. Est./S.E. STDYX R-square 
1st 2nd 1st  2nd 1st 2nd 1st 2nd 1st 2nd 

Self-Efficacy (SE) by 
S1MASSEXCL 1.00 1.00 .00 .00 - - .87 .87   
S1MTESTS .97 .97 .04 .04 22.83 22.83 .81 .81   
S1MTEXTBOOK .98 .98 .05 .05 18.12 18.15 .75 .75   
S1MSKILLS 1.04 1.04 .05 .04 23.43 23.48 .87 .87   

Coping Skills (CP) by 
S1MREASCLG 1.00 1.00 .00 .00 - - .74 .74   
S1MCLGADM .87 .86 .11 .11 7.94 7.85 .64 .64   
S1MYRS .52 .51 .08 .08 6.34 6.23 .42 .42   
TALK .63 .62 .11 .11 5.88 5.78 .39 .39   

Educational Aspiration (ASP) by 
S1ABILITYBA 1.00 1.00 .00 .00 - - .66 .66   
S1EDUEXPECT 3.80 3.83 .48 .48 8.00 8.01 .53 .53   
S1BAAGE30 .86 .86 .14 .14 5.98 5.98 .42 .42   
S1FYBA 1.68 1.69 .17 .17 10.01 10.01 .81 .82   

Academic Resilience (RESIL) by 
ASP - 1.00 - .00 - - - .85   
CP - 1.52 - .24 - 6.39 - .46   
SE - .72 - .11 - 6.58 - .83   

Residual variances  

X1TXMTSCOR 68.31 66.94 4.67 4.62 14.78 14.49 .82 .80 .19 .21 
S1MASSEXCL .13 .13 .02 .02 6.74 6.74 .24 .24 .76 .76 
S1MTESTS .20 .21 .02 .02 11.41 11.42 .35 .35 .65 .65 
S1MTEXTBOOK .31 .31 .02 .02 13.55 13.55 .44 .44 .56 .56 
S1MSKILLS .14 .14 .02 .02 8.35 8.35 .24 .24 .76 .76 
S1MREASCLG2       .46 .45 .54 .55 
S1MCLGADM2       .60 .59 .41 .41 
S1MYRS .70 .70 .06 .05 12.76 12.91 .83 .83 .17 .17 
TALK 1.21 1.21 .09 09 12.84 12.88 .85 .85 .15 .15 
S1EDUEXPECT 8.74 8.72 .77 .77 11.33 11.34 .72 .72 .28 .28 
S1ABILITYBA .30 .30 ..03 .03 11.37 11.48 .56 .57 .44 .44 
S1BAAGE302       .83 .83 .17 .18 
S1FYBA2       .34 .33 .66 .67 
ASP - .07 - .03 - 2.63 - .28 - .72 
CP - .17 - .07 - 2.39 - .31 - .70 
SE - .32 - .03 - 11.69 - .79 - .21 

Note: 1All estimates were statistically significant on the p<.001 level. 
         2 Unstandardized residual variances were not computed for the categorical indicators. 
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Again, the model fit, together with the rest parameter estimates, remained almost 

identical with one more degree of freedom, χ2 (61) =110.32, p<.001, RMSEA=.03 (90% 

CI=.02-.04, p=1.00), CFI = .96, TLI=.95, WRMR=.84.  The relationships between the 

attributes and student mathematics performance were then evaluated.  The path 

coefficients between the two attributes, i.e., Coping Skills and Self-Efficacy, and student 

performance were statistically significant.  The two unstandardized coefficients indicated 

that both Coping Skills (4.89) and Self-Efficacy (1.34) were positively related to student 

performance.  Every scale unit of increase in student Coping Skills and Self-Efficacy 

brought about the corresponding increases in student performance, 4.89 points and 1.34 

points in their mathematics standardized theta score respectively.  The two attributes 

together accounted for 18 percent of the variance in student mathematics performance.   



Texas Tech University, He, August 2014 

80 

CHAPTER V 

DISCUSSION  

 The current study was intended to investigate the academic resilience in 

mathematics for the ninth graders who were at a critical point of their academic track yet 

came from underprivileged background with low socioeconomic status.  Specifically, 

three research questions were answered: (1) What are the factors that represent the 

academic resilience in mathematics construct for the ninth-graders’ scoring at the lowest 

quintile socioeconomic status group?  (2) Can the proposed model be generalized to 

another sample from the same population?  (3) What are the relationships between the 

underprivileged ninth graders’ performance and their academic resilience in mathematics? 

 While it is not the purpose of this study to conduct an in-depth examination of the 

group differences between students who were resilient and non-resilient in mathematics, 

a brief look at who were academically resilient can help set up the settings for the 

discussion that followed.  The subsample selected for the current study were a total of 

2938 ninth graders from the lowest SES quintile and three major ethnic groups, i.e., 

White, Hispanic, and Black.  Out of this group, only 28.3 percent were resilient using the 

overall mean from the original database sample (i.e., n=21444) as the criterion.  In other 

words, only less than one third of the ninth graders from low SES background, or 7.9 

percent (i.e., 832) of the all students with performance scores higher the mean (i.e., 

10593), performed above the average level of their peers in mathematics.  Among these 

resilient students, the numbers of female and male students were about balanced.  The 

distributions of both gender and ethnicity were proportional to that of the subsample or 

datasets  (see Table 15. for more detailed information).  Future research is needed to 
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investigate whether there is significant difference between the resilience groups not only 

by demographic categories but also in terms of the students’ levels of the resilience 

attributes, i.e., Self-Efficacy, Coping Skills, and Educational Aspiration. 

Table 5.1. 
Gender and Ethnicity Information by Resilience for the Ninth Graders from the Lowest 
SES Quintile1 

Frequency, % Gender  Ethnicity 
Male Female  White Hispanic Black 

Total n=2938 1503, 51.2 1435, 48.8 496, 16.9  1297, 44.1 1145, 39.0 
    Resilient (832, 28.3) 421, 50.6 411, 49.4 103, 12.4 369, 44.4 360, 43.3 
    Non-resilient (2106, 71.7) 1082, 51.4 1024, 48.6 393, 18.7 928, 44.1 785, 37.3 

Dataset 1 n=718 385, 53.6 333,46.4 276, 38.4 334, 46.5 108, 15.0 
    Resilient (199, 27.7) 107, 53.8 92, 46.2 90, 45.2 86, 43.2 23, 11.6 
    Non-resilient (519, 72.3) 278, 53.6 241, 46.4 186, 35.8  248, 47.8 85, 16.4 

Dataset 2 n=729 365, 50.1 364, 49.9 309, 42.4 300, 41.2 120, 16.5 
    Resilient (224, 30.7) 118, 52.7 106, 47.3 106, 47.3 89 39.7 29, 12.9 
    Non-resilient (505, 69.3) 247, 48.9 258, 51.1 203, 40.2 211, 41.8 91, 18.0 

Dataset 3 n=772 394, 51.0 378, 49.0 297, 38.5 331, 42.9 144, 18.7 
    Resilient (205, 26.6) 101, 49.3 104, 50.7 90, 43.9 89, 43.4 26, 12.7 
    Non-resilient (567, 73.4) 293, 51.7 274, 48.3 207, 36.5 242, 42.7 118, 20.8 

Dataset 4 n=719 371, 51.6 348, 48.4 263, 36.6 332, 46.2 124, 17.2 
    Resilient (204, 28.4) 107, 52.5 97, 47.5 74, 36.3 105, 51.5 25, 12.3 
    Non-resilient (515, 71.6) 264, 51.3 251, 48.7 189, 36.7 227, 44.1 99, 19.2 
Note. 1 The percentage values were rounded up.  Therefore, the rows and columns may 
not add up to 100. 
 
 As Table 5.1. showed, only a small portion (i.e., 832, 28.3%) of the students from 

the lowest SES quintile in the database were able to achieve average performance in 

mathematics.  In other words, the rest 71.7 percent (i.e., 2106) of the ninth graders from 

low SES background with below-average performance in mathematics were facing the 

threats of disenfranchisement at the very beginning of their academic track in high school. 

The discussion that follows, especially the findings on the relationship between the 
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attribute of coping skills and student performance in mathematics, will shed light on how 

academic resilience may influence student mathematics performance. 

The findings in this study not only added to the knowledge base and advanced the 

research on academic resilience, but also were intended to inform the practitioners in the 

field.  Provided with an insightful perception of academic resilience and its relationship 

with student performance, policy makers, teachers, school counselors as well as parents 

are recommended to apply the findings in this study to their daily interaction with 

students.  They may adopt a positive approach to the low-performance students typically 

featuring low SES and minority status by capitalizing students’ personal assets in 

addition to identifying the risk factors.  Specifically, findings on the resilience-

performance relationship as well as the evaluation and validation of the attribute model 

provided the practitioners a close-up picture of what can be improved for the 

underprivileged students to achieve academic normality or even success in school.  The 

findings were discussed in further details below.	  

An Attribute Model 

Resilience is a complex phenomenon.  While a review of the literature showed 

that the understanding of the construct of psychological resilience has evolved through 

different stages in the past five decades, the components of this construct in educational 

settings still remain quite diverse and inconsistent.  The present findings appear to 

promote the understanding of academic resilience in mathematics.  Based on the evidence 

obtained from analyzing the nationally representative sample of ninth graders with the 

lowest SES, the three-attribute model of Self-Efficacy, Coping Skills, and Educational 
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Aspiration seems to represent the construct of students’ academic resilience in 

mathematics well.   

The initial findings from the EFA results suggested the potential of the attribute 

model to be a reliable measure of academic resilience in mathematics.  Without any 

constraint, the 15 items selected from the HSLS:09 Student Questionnaire achieved a 

good model fit for the three-factor solution and all loaded on the designated latent factors 

without cross-loading.  However, given that EFA is mainly a dimension reduction 

method and exploratory in nature (i.e., data-driven), the results in this phase were used 

only to drop the weaker indicators.  The interpretability of the final factor structure for 

the remaining 12 items was meaningful and totally consistent with the three-attribute 

conceptual model reviewed (Gillespie et al., 2007).  Findings from the follow-up 

reliability tests also suggested fair internal consistency for the Self-Efficacy subscale.  

The factor structure of the attribute model was further confirmed and supported 

by the findings from the two second-order CFA conducted in Phase 2.  In both analyses, 

this second-order measurement model achieved strong model fit without any 

modification.  The well-fit second-order latent factor structure supported the theoretical 

attribute model and provided evidence of construct validity for the tested attribute model 

as a good measure of academic resilience in mathematics for students from the lowest 

SES background.   This latent factor structure is of special importance since most 

constructs in psychology cannot be measured as accurately as observed variables such as 

weight and age.  It is informative that not only the 12 indicators were significantly loaded 

on the three first-order attribute latent factors, but also the three first-order latent attribute 

factors all significantly loaded on the second-order latent factor of academic resilience.  
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In other words, not only the 12 indicators are reliable measures of the three academic 

resilience attributes, i.e., Self-Efficacy, Coping-Skills, and Educational Aspiration, but 

also these three attributes are a reliable measure of the higher-order construct of student 

academic resilience.   

In addition to the statistical evidence that contributes to validating the attribute 

model under evaluation, these findings also promote our understanding of the complex 

phenomenon of academic resilience.  The research focus on psychological resilience has 

shifted from the identification of risk or protective factors to the corresponding 

mechanisms.  Similarly, findings above regarding the tested attribute-model can help 

advance the research on academic resilience with the components of the construct 

specified and a reliable measure tested.  The magnitude of first-order factor loadings also 

shed some light on the relationships between academic resilience and its attributes thus 

allowing a better understanding of the construct.  Among the three attributes, Educational 

Aspiration had the highest loading coefficient followed by Coping Skills and then Self-

Efficacy.  This pattern was consistent across samples, which is also confirmative of 

findings in the existing literature.  Ginsburg et al. (2002) did a study with in-school 

eighth-, ninth, and twelfth- graders from inner-city schools in north Philadelphia and 

investigated students’ own solutions to overcome poverty-related challenges.  The 

students were asked to generate, prioritize, and explain their own solutions through a 

four-stage hierarchical process.  The study question was first developed with eight focus 

groups (Stage 1) and a list of solutions was generated and prioritized (Stage 2).  Then a 

survey with the resulting list of 24 solutions was distributed to students who rated the 

solutions on a 5-point Likert scale ranging from “1= Definitely would make me more 
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likely to have a positive future” to “5=Would definitely not make me more likely to have 

a positive future.”  A total of 1,741 valid responses were collected from students in each 

grade (Stage 3).  Then another round of focus groups was conducted, in which students 

from each grade group were asked to add context and meaning to the prioritized list of 

solutions (Stage 4).  Their findings showed that both the 1,022 ninth-graders and 322 

12th-graders, ranked “Teens would have better opportunities to get into college” as the 

top solution that they considered would mostly influence their likelihood of achieving a 

positive future.  Next to college education, the ninth graders ranked job opportunities and 

job training the second and third solutions that could better their chances for success. 

Findings from another study on educational resilience suggested specific weights 

of different student attributes (Peng, 1994).  The authors also used a national database, 

i.e., National Education Longitudinal Study:1988 (NELS:88) to promote understanding 

of academically resilient students in inner-city schools.  The student attributes were a 

composite of educational aspirations (2), self-esteem (1), and the locus of control (2) with 

the numbers in brackets indicating the weights assigned to each based on a previous study 

done by the author and his colleagues (Peng, Lee, Wang, & Walberg, 1992).  This pattern 

was very similar to the findings in the current study.  However, the cited work was a 

paper presented at a conference and the full-text article was not available in databases.  

Therefore, it is not known whether these weights were computed using the same 

statistical analyses. 

At the same time, the findings on what composes academic resilience can also be 

beneficial for the practitioners as well as interested researchers by allowing them to have 

a more insightful understanding of the challenges and opportunities the unprivileged 
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students are facing, who are often times considered at-risk and disproportionally 

represented by minority students.  Corresponding to the gatekeeper role of the math 

courses reviewed previously, the Coping Skills attribute that are measured by four course-

taking related items can be especially meaningful.  The four items include whether the 

ninth graders at the time being asked were taking and planned to take math course(s) to 

get into college, how many years of math they would take, and who they talked to about 

math courses.  This is supported by evidence from previous research on the tracking 

system.  In a NELS:88 based research and development report (Peng, 1995), the author 

documented the racial-ethnic differences in secondary school science and mathematics 

achievement.  It was reported that Black, Hispanic, and American Indian students are less 

likely than other students to be enrolled in the college preparatory, academic, or 

specialized academic programs where science and mathematics are emphasized.  The 

author also pointed out that the difference between ethnic groups existed early by eighth 

grade as measured by the expected high school programs reported by students.  

Academic Resilience and Performance 

With a reliable measurement model tested and cross validated, findings from the 

SEM results confirmed the extant literature that academic resilience accounted for the 

individual variations in academic performance (Mastem & Tellegan, 2012).  The 

statistically significant regression coefficient of the second-order latent factor of 

academic resilience indicated that how resilient students are in terms of Self-Efficacy, 

Coping Skills, and Educational Aspiration directly influences how well they perform in 

mathematics.  Besides taking error terms into account, it is the contribution of the current 

study that instead of using index scores or directly regressing student performance on the 
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indicators, the latent variable technique especially a second-order measurement model 

which allows a more accurate description of both the construct of academic resilience and 

its relationship with student performance.   

However, while academic resilience as measured by the three attributes 

significantly predicts student performance, findings from the first-order model SEM 

revealed that Educational Aspiration was not a significant predictor and student self-

efficacy accounted only very small portion of the variance in their mathematics 

performance.  The non-significance of students’ educational aspiration could be the result 

of its overlap with their coping skills.  The correlation between the two attribute latent 

factors was above .73.  It is possible that when the shared variance between the two were 

partialed out, educational aspiration became non-significant.  Yet this is very likely a 

result of operationalizing the Coping Skills attribute as measured by gate-keeper course-

taking related indicators. 

Self-efficacy.  Inconsistent with the literature, the findings in this study showed 

that self-efficacy is a rather weak predictor of student performance.  The significant yet 

small path coefficient may be due to two reasons, the specificity and calibration of the 

self-efficacy subscale.  The way in which self-efficacy is defined as beliefs in one’s 

capabilities to organize and execute the courses of action required to produce given 

attainments (Bandura, 1997) implies that it is a context-bound construct.  Bong (2006) 

has also warned self-efficacy researchers that inability to address the context-specific and 

generative nature of the construct can lead to substantial reduction in its explanatory and 

predictive power.  A reexamination of the four items on the self-efficacy subscale showed 

that expect for the 4-point Likert response scale the questions were aligned with the 
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definition of self-efficacy in that they asked about the respondents’ self appraisal of their 

capability to successfully accomplish the tasks.  However, the tasks themselves may not 

necessarily embody the skills required by the performance measure, i.e., the mathematics 

test.  The test measures student algebraic reasoning featuring 264 mathematics 

assessment items representative of the major domains of algebra and the key processes of 

algebra.  The four self-efficacy items asked about students’ beliefs regarding their 

performance on tests, in class, doing assignments, and understanding textbooks, which 

may be too general to tap on the problem-solving skills and capability needed to work out 

problems about the major domains of algebra and key processes. Given the archival 

nature of the data, this is unavoidable, which is also one of the limitations of the current 

study. 

Another possible reason for the small regression coefficient of the self-efficacy 

attribute is the calibration when students rated themselves. Calibration was defined as 

how well self-efficacy judgments relate to actual performance on the accompanying tasks 

(Pajares & Kranzler, 1995).  In other words, it is possible that the responses from the 

ninth graders were not accurate appraisal of their true ability.  Research evidence has 

shown that students at various academic levels tend to over-estimate their abilities 

(Hackett & Betz, 1989) and the margin ranges from approximately 30% to 85% (Schunk, 

1981).  Social-cognitive researchers also pointed out that self-efficacy will have little or 

no effect on behavior when requisite skills are lacking and that it is possible that the 

effect of self-efficacy can be outweighted by other factors (Schunk & Pajares, 2004).  

Therefore, the findings in this study regarding the relationship between students’ self-

efficacy and their mathematics performance should be interpreted with caution.  In 
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addition to measurement concerns, the above information may also be constructive to 

parents, teachers, and school counselors for both diagnostic and predictive purposes.  In 

other words, they can help improve student performance in mathematics performance by 

guiding and assisting them to develop more accurate self-appraisal as well as 

empowering them by boosting their self-efficacy that is more specifically aligned with 

the target tasks. 

Coping skills.  Based on the findings in this study, the coping skills attribute as a 

latent factor measured by four specific course-taking related items is a significant 

predictor of students’ performance in mathematics. The magnitude of the standardized 

regression coefficients showed that compared with self-efficacy, coping skills accounted 

for most of the 18 percent variances explained in student performance.  The significant 

contribution of this attribute is supported by evidence from college-preparedness 

programs, which showed that a rigorous curriculum can play an important role in moving 

an average C student into college.   

An example is the Advancement Via Individual Determination (AVID) 1 program.  

Students in this program are from a background very similar to that of the population 

under discussion in this study.  For instance, out of a total of 34,234 seniors from the 

2012-2013 cohort, 74 percent were in the free/reduced lunch program, 76 percent having 

parents that did not graduate from a college/university, and 21percent being English 

language learners.  These students also came from diverse ethnic groups typically with a 

majority of 57 percent being Hispanic, 15 percent White, and 15 percent African 

                                                
1 AVID is a “global nonprofit organization dedicated to closing the achievement gap by 
preparing all students for college and other postsecondary opportunities,” available at 
www.avid.org . 
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American.  However, the average high school GPA for this cohort is 3.2, 99 percent of 

which graduated high school on time, 86 percent of which applied to a four-year 

college/university, and 76 percent of which were accepted (AVID, 2014).   

Aligned with the definition of coping skills by Lazarus and Folkman (1984), 

AVID provides a full packet of support to prepare the students for college despite their 

low SES background and prior low performance.  Apart from its support in academic 

skills prep, AVID in high school makes particular effort pushing its students to follow a 

more rigorous curriculum track than they would have otherwise, which is followed up by 

taking either the Scholastic Assessment Tests or the American College Testing, or both.  

Statistics from the AVID Center showed that out of the aforementioned seniors from the 

2012-2013 cohort, 23 percent took college course/dual-enrollment with 77 percent having 

taken at least one “course of rigor” (i.e., Advanced Placement, International Bachelorette, 

Advanced International Certificate of Education) and 93 percent completed four-year 

college entrance requirements.  

A Positive Alternative Perspective 

However, despite the seriously disproportional representation of minority students 

from low SES background in the low performance group, resilient students from the same 

unprivileged background were able to achieve above average to exceptional performance.  

By testing the attribute model of academic resilience and evaluating its relationship with 

student mathematics performance, findings in this study offers a positive alternative 

perspective on the equity issues in education.  Based on the findings, efforts to put 

students on a more rigorous curriculum track improve their performance both directly and 

as part of academic resilience with the other two attributes, which highlights a college-
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going orientation.  Again, this message may be especially important for parents, teachers, 

school counselors as well as decision makers.   

However, while the second-order model showed that educational aspiration and 

coping skills attributes were both strongly correlated with academic resilience, the 

descriptive information draw another picture.  It was shown that more than one third of 

the ninth graders talked to no one and one third talked to only one person out of parents, 

friends, teacher, and counselor about what math course to take.   Also, among these 

students, only less than 10% expected themselves to complete an associate degree and a 

little above 10% a bachelor’s degree.  Yet half of the students expected to take four or 

more years and around 30% to take three years of math courses in high school.    

Aligned with positive psychology, the social cognitive theoretical framework that 

the tested attribute model was based on in this study illustrated how a positive alternative 

perspective can be taken instead of a deficit mindset to advance student performance in 

mathematics.  The attribute model capitalizes students’ personal agency through their 

perception of their own capability of mathematics performance, the educational 

aspiration they want to accomplish, and the required courses they need to take 

correspondingly.  Such assets together empower students to take a proactive perspective 

and thus can remain resilient in the face of the environmental adversities associated with 

low SES and still achieve academic success.  While educational reformers have made 

great efforts to address equity in education to stop the loop of disenfranchisement for 

students from lower SES background, capitalizing student personal agency by way of 

developing their academic resilience in gatekeeper subject areas such as mathematics 

enhances the two-way influences among person, environment, and behavior.   
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Therefore, it can be concluded that the attribute model is a reliable measure of the 

ninth graders’ academic resilience in mathematics.  Moreover, this academic resilience 

model as represented by student self-efficacy in mathematics, their coping-skills as 

associated with course-taking behavior and beliefs, together with their educational 

aspiration also generalizes well across different samples.  While the three attributes 

together predicted student mathematics performance, not all of them are significant 

predictors.  Only coping skills accounted for a fair portion of the variance in student 

mathematics performance.  Educational aspiration was not a significant predictor and 

self-efficacy a significant yet weak predictor. 

Limitations 

However, the findings in this study should be interpreted with caution.  Because 

the current study used archival data, there are unavoidable limitations regarding the 

measurement.  As previously noted, the self-efficacy sub scale may not be accurately 

reflective of the ninth graders’ true beliefs of how well they can perform in mathematics.  

The mixed nature of the data with dichotomous, categorical, and ordinal responses for the 

coping skills and educational aspiration sub scales may also affect the accuracy of the 

model estimates.  The residual variances also suggested that there is still much variance 

left unexplained in mathematics performance as well as other parameters.   

Resilience is a complex phenomenon, which is dynamic and involves multiple 

processes.  Another limitation of the current study is that academic resilience was 

examined only at one time, which is static.  Longitudinal data are necessary for a better 

understanding of how it may change over time.  Also, while the tested attributes provide 

a parsimonious model for mathematics academic resilience, it is limited in depicting a 
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full picture of the complex phenomenon.  Future research is needed to further test how 

academic resilience as measured by the three attributes interacts with environmental 

factors such as social support.  

Future Research 

Although the attributes model for student academic resilience in mathematics 

appears to be a reliable measure supported by statistical evidence, it is necessary that 

more studies be carried out using a better-defined measurement to validate the attribute 

model.  At the same time, research is needed to examine how well the model applies 

across groups, such as gender and ethnicity.  Alongside the continual evaluation of the 

model, researches should also move on to investigate the relationships between the three 

attributes and student mathematics performance, which requires more insights.  To 

understand the phenomenon of academic resilience better, longitudinal studies as well as 

research using more sophisticated analyses are also needed to look into (1) the multiple 

process such as motivational and behavioral processes, (2) the interaction among the 

three attributes and their interaction with other environmental factors (e.g., social 

support), and (3) how these processes and interactions may change over time.  

Last but not least, although it is beyond what this study can address, it is 

necessary to keep in mind that besides academic performance, other outcome variables 

such as psychological well-being, social competence, and so forth should also be taken 

into consideration for students’ benefit.  While educational reformers may favor the 

action-oriented course-taking coping strategies, the psychological stress caused by 

uncontrollable adversities that students are going through cannot be overlooked.  

Research findings have shown that even adolescents who are apparently resilient in social 
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competence and other competence domains can show increases in levels of emotional 

distress over time in the face of negative events (Luthar, Doernberger & Zigler, 1993).  

This is yet another area for academic resilience researchers to explore. 
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