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Grounded Theory Analysis of Resilient Children
Abstract

The research revealed an increasing number of at-risk middle school students. At- risk, in this context, was defined as those middle school students who were in danger of dropping out of school because of academic failure or other societal ills. At-risk students demonstrated persistent patterns of underachievement and behavioral problems in the classroom, which in turn would lead to the middle school students failing high school (Waxman, Gray, & Padrón, 2003, Pardon, 2014). Most researchers define resiliency similarly; however, there are some distinctions. Synonymous terms used interchangeably in describing resilient individuals are invulnerable, invincible, and hardy. The research approach or the social context in which it is used often explains the differences among the definitions of resilience. The term “high-risk” often refers to people who live in poverty or are victims of abuse. In 1993, Wolin and Wolin explained that the term “resilient” was adopted instead of terms such as invulnerable, invincible, and hardy (Wolin & Wolin, 1993). Understanding the construct in which the resilient individual is being observed will influence the definition of resiliency. It is important to note that generalizing the resilient concept to larger educational resilience spheres is highly dependent on the context in which the resilient individual is being studied. Each approach contributes to the whole of the understanding of resilience. Researchers need a better understanding of the phenomenon of resiliency before the transfer of these attributes into the nation’s schools (Liddle, 1994). The Grounded Theory analysis of resilient student characteristics resulted in categories for future studies including the empathy factor (“E” factor), the tenacity factor (“T” factor), the spiritual factor (“S” factor), and the relational factor (“R” factor). 
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Introduction 
K
ey studies have looked at the many reasons why some students have gained educational success due to their ability to be resilient. Despite the presence of at-risk factors and struggling though many difficult hardships, some students develop copings skills that allow them to succeed. They develop stable and healthy personas and can recover from or adapt from life’s stresses and problems. These students can be termed resilient (Winfield 1991). How do these students learn and apply what they learn? What are the factors that make a resilient student and how best can educators particularly in science education tap on the factors that make up a resilient student so that we can create better curriculums, environments, and support to help students become more resilient and therefore achieve more academic successes? The findings of this study suggest that researchers need a better understanding of the phenomenon of resiliency before the transfer of these attributes into the nation’s schools (Liddle, 1994). Understanding the construct in which the resilient individual is being observed will influence the definition of resiliency. It is important to note that generalizing the resilient concept to larger educational resilience spheres is highly dependent on the context in which the resilient individual is being studied. The very word resilient and its many ways of defining it are examined. Each approach contributes to the whole of the understanding of resilience. 

Resilience is a necessary skill for coping with life's inevitable obstacles and one of the key ingredients to success. Students who develop study skills can achieve academically despite the two constant variables in life: adversity and change, which begs the question how. How do these students that have so many odds stacked against them succeed in their academic life, and those who have more privilege and resources do not? A major concern in education has been the increasingly high number of at-risk middle and high school students. The literature search revealed over thirty years of research on at-risk and resilient students. The literature revealed the formidable challenges for educators that included educational, community, and family problems facing students in urban cities. The literature review also revealed that it is the middle school science curriculum that is considered the weak link in educating the nation’s youth in science. scarcity of educational and scientific research on the effectiveness of a spiral science curriculum targeted to middle school research. 
Resilient Children 

The literature search revealed over thirty years of research on at-risk and resilient students. The body of research ranged from empirical studies to true experimental studies. True experimental studies were rare. The literature revealed the formidable challenges for educators that included educational, community, and family problems facing students in urban cities. The research revealed an increasing number of at-risk middle school students. At-risk, in this context, was defined as those middle school students who were in danger of dropping out of school because of academic failure or other societal ills. At-risk students demonstrated persistent patterns of underachievement and behavioral problems in the classroom, which in turn would lead to the middle school students failing high school (Waxman, Gray, & Padrón, 2003). Most researchers define resiliency similarly; however, there are some distinctions. Synonymous terms used interchangeably in describing resilient individuals are invulnerable, invincible, and hardy. The research approach or the social context in which it is used often explains the differences among the definitions of resilience. The term “high-risk” often refers to people who live in poverty or are victims of abuse. In 1993, Wolin and Wolin explained that the term “resilient” was adopted instead of terms such as invulnerable, invincible, and hardy (Wolin & Wolin, 1993) Understanding the construct in which the resilient individual is being observed will influence the definition of resiliency. It is important to note that generalizing the resilient concept to larger educational resilience spheres is highly dependent on the context in which the resilient individual is being studied. Each approach contributes to the whole of the understanding of resilience. Researchers need a better understanding of the phenomenon of resiliency before the transfer of these attributes into the nation’s schools (Liddle, 1994). 
Differentiating resilient from non-resilient 
 The literature search revealed over thirty years of research on at-risk and resilient students. The body of research ranged from empirical studies to true experimental studies. True experimental studies were rare. The literature revealed the formidable challenges for educators that included educational, community, and family problems facing students in urban cities. The research revealed an increasing number of at-risk middle school students. At-risk, in this context, was defined as those middle school students who were in danger of dropping out of school because of academic failure or other societal ills. At-risk students demonstrated persistent patterns of underachievement and behavioral problems in the classroom, which in turn would lead to the middle school students failing high school (Waxman, Gray, & Padrón, 2003). Understanding the construct in which the resilient individual is being observed will influence the definition of resiliency. It is important to note that generalizing the resilient concept to larger educational resilience spheres is highly dependent on the context in which the resilient individual is being studied.
Differentiating resilient from non-resilient may be whether the students dropped out of school. The overall status dropout rate decreased from 8.3 percent in 2010 to 5.1 percent in 2019. During this time, the Hispanic status dropout rate decreased from 16.7 to 7.7 percent, the Black status dropout rate decreased from 10.3 to 5.6 percent, and the White status dropout rate decreased from 5.3 to 4.1 percent. Nevertheless, in 2019, the Hispanic (7.7 percent) and Black (5.6 percent) status dropout rates remained higher than the White (4.1 percent) status dropout rate. (NCES, 2019); It is important to note that these numbers do not include youth that are incarcerated for crimes. In Florida, the dropout rate for African Americans is 2018-19 4.1% (FDOE 2018-2019). In Florida, the dropout rate for Latino America is 2018-19 3.9% (FDOE 2018-2019). Additionally, students in urban schools have much higher dropout rates than those in other areas; in Boston, Chicago, Los Angeles, Detroit, and other major cities, dropout rates range from 40 percent to 60 percent of the total school population (NCES, 2000). While success is an educational variable that researchers often investigate and measure through cognitive, affective, and behavioral outcomes, the phenomenon of adversity is often not operationally defined. An at-risk school environment could be considered an adverse condition; however, other risk factors such as poverty, drug abuse, coming from a single-parent home, having a sibling who has dropped out of school, or being home alone after school three or more hours a day, could also be considered adverse conditions. The measurement of resiliency should be evaluated. Scoring in the top quartile on standardized tests, receiving a National Merit Scholarship, or graduating with honours from a top school are some of the criteria considered in the determination of academic success.


A child in an “at risk” environment achieving these objectives should be considered educationally resilient. A similar issue regarding the measurement of eighty-two resiliency applies to different identification procedures for distinguishing resilient students from non-resilient students (Waxman, Gray, & Padrón, 2003). Many resiliency studies have used academic achievement, such as grades and standardized achievement tests, as the criterion for identifying resilient students. This approach has often been criticized because of the potential limitations of measuring academic achievement, such as validity or reliability concerns. These studies often identify resilient students based on one achievement test, which may not in fact represent students’ overall academic achievement. Other resiliency studies have used teacher nomination as the criterion for determining resilient students. Not surprisingly, the dramatic differences found in most of these studies between resilient and non-resilient students may be consistent with teachers’ expectations and attitudes toward the students (Waxman, Gray, & Padrón, 2003). Other studies have researched the relationship between resilience and non-resilience as well as academics skills and opportunities to gain experience. Most of the research on resilient and non-resilient students has focused on comparing family and individual characteristics and important classroom processes that may foster resiliency (Hahn, 1987; Storer, Cychosz, & Licklider, 1995). Some researchers’ findings show that significant differences between resilient and non-resilient students are found in individual characteristics such as future aspirations and motivation. The use of teacher nomination to identify resilient students could be considered a limitation of the current research in the field because there is the danger that having teachers identify or classify students as non-resilient could impact their success. At the same time, the teacher nomination approach may be one of the most valid eighty-three identification procedures because teachers’ decisions are typically based on a variety of indicators that are exhibited throughout the school year (Storer, Cychosz, & Licklider, 1995; Waxman, Gray, & Padrón, 2002). The concept of resilience has been used to describe three major categories of phenomena in the psychological literature. The first category includes studies of individual differences in recovery from trauma.

The second category is comprised of people from high-risk groups who obtained better outcomes than would typically be expected of these individuals. The third major category of the resilience literature refers to the ability to adapt despite stressful experiences. The following studies have been identified as the pioneering work in identifying the resilience concept and represent all three categories of the resilience phenomena (Masten, Best, & Garmezy, 1990; Waxman, Gray, & Padrón, 2003). Rutter conducted an epidemiological study in 1979 that reflected the first category of resilience, recovery from trauma. Over a 10-year period, he studied children on the Isle of Wight and inner-city London whose parents had been diagnosed with a mental illness. Through intensive interviews, he found that these children had escaped unharmed. They did not become mentally ill themselves, nor did they exhibit maladaptive behavior. Rutter began to question why so many of these children showed no signs of the adverse conditions that they had to deal with on a regular basis. He found that both individual characteristics and the children’s school environment were important protective factors. Rutter suggested that genetic factors do play a significant role in determining individual differences in personality characteristics and intelligence. He also found that the school environment contains important protective factors, such as fostering 84 a sense of achievement in children, enhancing their personal growth, and increasing their social contacts (Rutter, 1979). In 1977, Werner and Smith reported longitudinal study that reflected the second category of the resilience phenomena. The focus of this longitudinal study was on a high-risk group of children born in 1955 on Kauai, Hawaii. One third of this cohort (n = 201) was designated as high-risk because they were born into poverty and lived in a family environment troubled by several factors including biological and prenatal stress, family instability and discord, parental psychopathology, or other poor childrearing conditions. One third of these high-risk children (n = 72) grew up to be competent, confident, and caring adults. Several differences were found when these children were contrasted with the at-risk children who did develop serious problems. These results were separated into three types of protective attributes that supported resilience: dispositional attributes of the individual, affectional ties with the family, and external support systems in the environment (Werner & Smith, 1977). Werner and Smith found that in early childhood, resilient children at high-risk experienced fewer illnesses and were perceived as active, affectionate, and socially responsive by their parents. Resilient children displayed additional traits, such as self-help skills, sensorimotor acquisition, and language development. In early adolescence, resilient children displayed good critical thinking skills, communication skills, and perceptual motor development. In their late teens, resilient individuals possessed high internal focus of control, an achievement-oriented attitude, and positive self-esteem (Werner & Smith, 1977). The Center for Research on the Education of Students Placed at Risk (CRESPAR) reported on several studies on educational resiliency.

In 1991, the study on resilient students, “Education and Urban Society” by Lee, Winfield, and Wilson, used 1983-84 reading assessment scores from the National Assessment of Educational Progress (NAEP) data to compare 661 African American eighth graders who were high academic achievers to 1,894 African American eighth grade students. High-achieving students who were low academic achievers were defined as those who scored above the overall population mean on reading performance, while low achieving students were defined as those who scored below the population mean. Characteristics such as being of a higher social class, being of a younger age, and having a working mother were found among the high-achieving students and not among low-achieving students. In terms of school differences, researchers found that high-achieving African American students were attending Catholic schools where the student received more exposure to the curriculum, teachers had higher student commitment, and fewer students were in remedial reading, as opposed to schools attended by low-achieving African American students. High-achieving African American students read more per week, did more homework, and had higher grades than low-achieving African American students (Waxman, Gray, & Padrón, 2002). 

The US Department of Education National Research Centers, the Center for Education in the Inner Cities (CEIC), and the Center for Research on Education, Diversity & Excellence (CREDE), and Waxman, et al conducted several research studies on differences between resilient and non-resilient elementary and middle school students. The participants were from several urban cities with a high concentration of students eighty-six whose first language was not English, as well as students identified as economically disadvantaged. Waxman and Huang conducted the first study in 1996. The initial study examined the classroom learning environment and the motivation of seventy-five resilient students compared to seventy-five non-resilient sixth, seventh, and eighth grade students found in an urban middle school located in the south-central region of the United States. Educationally resilient students were defined as students in the ninetieth percentile of standardized mathematics achievement tests for two years. Non-resilient students were defined as students who scored at the tenth percentile or lower on standardized mathematics achievement tests for two years. The findings revealed that resilient students had a significantly higher involvement in class activities and were more task orientated than non-resilient students. Resilient students also reported having significantly higher self-esteem and higher academic success rates than non-resilient students. It is important to note that there were no significant differences between the resilient and non-resilient students on factors such as homework, parental involvement, and teacher support. The research revealed that the resilient and non-resilient students both felt that there was little teacher support, which may explain the above finding. One explanation for why no differences were found on the teacher support variable was that both resilient and non-resilient students had low perceptions of their teachers’ support. Also, there was significant variability within the group’s responses. Another factor for parental involvement not showing significant differences between the groups of resilient and non-resilient students was that unlike the teacher support response, the response rate was high and there was extraordinarily little variability within groups (Waxman, Gray, & Padrón, 2003). 


In 1999, Waxman and colleagues interviewed several fourth and fifth grade teachers about how they defined resilient and non-resilient students. The teachers indicated that the resilience construct used to identify resilient versus non-resilient students looked for certain behavioral attributes and work products. The study revealed behavior characteristics that teachers believed distinguished resilient students from non-resilient students. The lack of parental involvement, low self-esteem and lack of motivation was the main factors teachers used to identify non-resilient students. Parental involvement, high self-esteem and motivation were the factors use to identify resilient students. It is important to note that teachers did not identify school programs or classroom environment as an indicator of academic success for resilient students or academic failure for non-resilient children. The teachers also did not reveal any instructional strategies that could impact resilient students. 

However, teachers did recommend some instructional strategies that could impact non-resilient students (Waxman, Gray, & Padrón, 2003). Academic Environment and Resiliency in April of 2003, Kimberly Rouse presented “The Academic Environment's Impact on Motivation in Resilient and Non-Resilient Middle [Schoolers]” at the biennial meeting of the Society for Research in Child Development. The study focused on the academic achievement and the motivations of resilient and non-resilient high school students. These were the same motivations found in middle school students. The participants were six resilient and forty-three non-resilient students from four mid-western urban middle schools. Participants’ values concerning their academic environment and their motivation were measured using the Assessment of Academic Self-Concept and Motivation instrument (AASCM). The findings were that the resilient students had more positive values regarding their academic environment than non-resilient students. The instrument stratified the academic environment into cognitive, social, extracurricular, and personal areas. No statistical significance was found in the individual areas; when the total academic environment was considered, the t-test showed statistical significance. It is important to note that the assessment of resilient students' motivation, which was based on the Motivational System Theory, was more positive than the non-resilient students (Rouse, 2003). Morrison and Masten (1991) reported on a study that examined increased poverty among single-parent homes, and the increase in violent crimes, particularly murder. The study targets the African American male middle school students who may be the nation’s best hope at saving the African American male so that they can be positive contributors to the society hence. The study examined conditions that are catalysts to academic success over adverse conditions that are precursors to academic failure (Morrison & Masten,1991). In one academic achievement example, the October 1992 Christopher McCormick and Emory Gerard published study on “The resilient African American child: Parents', teachers', and students' perceptions of factors that influence resilience” examined the perspectives of four parents, four teachers, and four resilient African American students concerning the attributes that impacted high academic achievement in the resilient students. In-depth, semi-structured interviews were used with the parents, teachers, and resilient African American students. The following were the interview questions: (1) How do African American students, their parents, and their teachers perceive the influence of individual agency on the students' resiliency? (2) How do African American students, their parents, and their teachers perceive the influence of parents on the students' resiliency? (3) How do African American students, their parents, and their teachers perceive the influence of teachers on the students' resiliency? The results suggested that resilient students can have academic success regardless of their ethnicity, family status and economic status. This study supported past research that revealed that leadership skills were a common characteristic of resilient African American students. The parents of the resilient African American students were highly involved and committed to their children. The teachers of resilient students invested time and energy (Waxman, Gray, & Padrón, 2003) McCormick and Gerard’s 2003 study challenges current resilience literature in that resilient African American students demonstrate effective communication skills regarding their parents, teachers, and peers. The resilient African American student’s ability to communicate some of the barriers to their potential success may have endeared them to their teacher, causing a more nurturing and academically sustaining environment. The information provided by the resilient student would enable the teachers to adapt to the resilient students learning style and need, thereby making the teacher more effective. The resilient students were quite adept in eliciting help from adult mentors, administrators, and teachers. The study also added to the body of literature concerning the strong value systems that all four parents exhibited concerning academic achievement. The values exhibited by the parents were the beliefs that education would give their child freedom and power in their lives, as well as the material possessions that were found in households of those with a higher socioeconomic status. A spiritual factor was also revealed to be evident in all the resilient students’ mothers. The spiritual factor had never been considered in previous studies. Also, the resilient students had resilient mothers as demonstrated by the fact that the mothers were survivors who raised their children in adverse conditions. The resilient mothers passed on these survival skills to their children through modelling. The resilient students then adapted these survival skills to their academic environment. In other words, attributes of resilience may be transferred generationally and across other domains of life (Waxman, Gray, & Padrón, 2003). 


Constance Jackson published her dissertation, factors that foster academic resilience in African American male middle school students from low socioeconomic, single-parent homes, in the 2000 edition of the Abstracts International Section A: Humanities and Social Sciences. The qualitative study attempted to identify factors common to resilient middle school African American male students from low socioeconomic, single-parent homes in Birmingham, Alabama who attended public schools in inner city schools. The study defined resilience as scoring at or above the 80th percentile on the SAT-9. Jackson’s 2000 study chose depth versus breadth of knowledge on the resilient population. The study used a purposeful random sample procedure to create two sample groups composed of six clusters of three respondents—a student, a parent/ guardian, and a teacher. A total of thirty-six interviews were conducted. Structured interviews were used to collect data on the participants. A secondary data source was obtained by doing an extensive review of the literature that was comprised of journals, books, and peer reviewed publications. The inductive analytical methodology revealed that the resilient students had strong parent/family connections, were leaders rather than followers, were not controlled by the peer group, invested trust in a significant other adult in their lives, were healthy children with pleasant temperaments, received positive rather than negative reinforcement, spent time with their parents engaged in educational pursuits, had parents whose educational levels ranged from 2nd year of college to Master's degree, and/or and had parents who were supportive of schools and spent time at their children's school. Several variables were identified in this study as protective factors that contribute to resilience. The following sources of protective factors such as personal factors, family factors, peer factors, school factors, and community factors (Jackson, 2000). Summary Clewell, et al (2004) study reviewed the literature in search of middle schools’ science curricula that effectively increased students’ science achievement. They reported that most middle schools’ science curricula did not have studies focusing on the effectiveness of students’ science achievement by subgroups such as sex, minority status, and urban status. The literature review also revealed over thirty years of research that was both quantitative and qualitative in nature on at-risk and resilient children. Regarding academic resilience, several grounded theory research studies have been performed. In both cases more research is needed. In the case of the grounded theory using Becker’s inductive method, the researcher is the instrument; consequently, each researcher adds new dimensions to the understanding of the attributes of academically resilient children and the possible transfer of these attributes to non-resilient children. These attributes may be used to increase academic achievement in students; therefore, the study will contribute to the literature by examining the attributes of academically resilient children. 
The Grounded Theory analysis of resilient students 
The Grounded Theory analysis of resilient student characteristics resulted in categories for future studies including the empathy factor (“E” factor), the tenacity factor (“T” factor), the spiritual factor (“S” factor), and the relational factor (“R” factor). The Empathy factor (“E” factor), Empathy can also represent a factor influencing the resilience. Empathy represents the ability to experience other’s emotions and to manifest a cognitive adaptation to promote better interpersonal relationships. Indirect clues suggest a crosstalk between empathy and resilience. when students have empathy for others, they improve their communication and their ability to influence others. They are more likely to resolve differences and manage demanding situations successfully. empathizing strives to identify perceive and understand mental states. Baron-Cohen and colleagues characterize empathizing as involving a cognitive and an affective component (Baron-Cohen & Wheelwright, 2004).

The Tenacity factor (“T” factor): Tenacity plays a factor in a student’s willingness to remain hopeful despite setbacks and put consistent effort into relationships, friendships, work, investments, projects, and hobbies is what will eventually define our success. Tenacity is that fierce blend of determination, persistence, and grit. Those who know physicists and mountaineers know the traits they have in common: a “dream-and-drive” spirit, a bulldog tenacity of purpose, and an openness to try any route to the summit - John Wheeler (In obituary 'Albert Einstein', National Academy of Sciences, Biographical Memoirs, Vol. 51, (1980), 98-99.) In fact, recent research indicates that self-discipline and grit is more important than intelligence for goal achievement [2]. [2] Duckworth, A. L., Peterson, C., Matthews, M. D., & Kelly, D. R. (2007). Grit: perseverance and passion for long-term goals. Journal of personality and social psychology, 92(6), 1087.

The Spiritual factor (“S” factor): Spirituality plays a key role as a resource used by most people in coping with the immediate, as well as longer-term, consequences of highly stressful or traumatic experiences. In 1999, Waxman and colleagues interviewed several fourth and fifth grade teachers about how they defined resilient and non-resilient students. A spiritual factor was also revealed to be evident in all the resilient students’ mothers. The spiritual factor had never been considered in previous studies. Also, the resilient students had resilient mothers as demonstrated by the fact that the mothers were survivors who raised their children in adverse conditions. The resilient mothers passed on these survival skills to their children through modelling. The resilient students then adapted these survival skills to their academic environment. In other words, attributes of resilience may be transferred generationally and across other domains of life (Waxman, Gray, & Padrón, 2002).
     The Relational factor (“R” factor): A study revised in June of 2001, ‘Research-Based Curriculum: The Research Basis of the UCSMP Everyday Mathematics Curriculum’, by Andrew Isaacs, William Carroll, and Max. Indeed, Thomas Romberg, the general editor of the National Council of Teachers of Math (NCTM) Standards, determined that the first characteristic of curriculum for engineering was that the main schemata (i.e., measurement, mappings, proportionality) that could be develop in school children must be identified in a spiral curriculum built around those main concepts (Romberg & Tufte, 1987). 

            Methodology: The methodology of the pilot study is explained as a means of contextualizing the complete spiral physics curriculum (SPC) and Grounded Theory study, and an explanation of the methodology used in the final study is provided. Dr. Roger Kirk, Dr. Jack Tubbs and doctoral candidate Terry Martin guided the researcher in identifying statistical procedures and in the analysis of the statistics. The study queried significant differences in physics achievement scores for resilient students who received instruction using an experimental spiral physics curriculum as compared to resilient students who received the traditional linear physics curriculum. The research questions that were derived out of the hypothesis comprised the foundation of the study. The following paragraphs explain the significance of answering such questions to the educational and scientific community. 
The Pilot Study
The first phase of the pilot study was to establish the methods for testing of the experimental spiral physics curriculum to refine the subject matter content and validate the testing instrument. The second phase of the pilot was to implement the lessons and measure student learning. The third phase of the pilot was to survey and perform semi-structured interviews with the school principals to gather socioeconomic information about the school and information about the school’s science curriculum. The final phase was for the principals and instructor/researcher to identify resilient students and for the researcher to proceed to interview the resilient students as an observer.
The researcher purposefully selected the urban schools. The schools identified for the random purposeful sampling stratified strategy was used to ensure credibility and to include ethnic subgroups, as well as to facilitate comparisons. There were sixty-three student participants in the sixth through eighth grades in the pilot. All participants were urban middle school youth from BMS, CMS, and GMS. All three schools are in ZISD district. The pilot was conducted during the summer session, which meant that most of the participating students had either failed a class the previous semester or had failed to attend the required number of school days. Principals identified students who were required to attend summer school, as well as some gifted and talented students to participate in the pilot. The principals used the ZISD’s criterion for the identification of the gifted and talented students. The principals of each participating school also took part in the pilot study by answering the survey. In the pilot study, the students were randomly assigned to one of the four groups in the Solomon Four group design. The researcher used videotaping in the observation process of the instructional sessions on each campus. The purpose of the videotaping was to increase reliability and protect the quality of observations/interviews by being a part of the triangulation process. Phase Four—Resilient Students in the Complete Study The resilient students were selected by the researcher and science teacher based on the teacher’s insight and experience with the student. The informal interviews of the teachers occurred during set up and after class instructions. The researcher interviewed the identified resilient students throughout the study. 
Curriculum—Design Components of the Complete Study
The complete study curriculum mimicked the pilot study curriculum with the adjustment of the contents covered to meet the demands of a 40-to-50-minute class schedule. The adjustment of the content entailed shortening the activities and lab time. The classroom design mimicked the pilot study classroom design with the addition of a poster sized contract that was placed in a highly visible area for the students to view throughout the study.

     Research Design and the Qualitative Instrumentation in the Complete Study compromised of the qualitative instrumentation consisted of surveys, interviews, observations. Surveys were given to the principals of the participating school, semi-structured interviews were given to the science teachers, video tapping of the instructional sessions was at each campus and observations of the students was performed by the researcher at each campus. Semi-structured interviews of the science teachers were used by the researcher to provide some structure, while at the same time enabling the researcher to have some flexibility during the interview session with the principals and teachers. The researcher performed the semi-structured interview to identify resilient children in the study. The protocols of the semi-interviews can be found in appendix (E). The qualitative measures used surveys, interviews, observations, and video tapping. The Grounded Theory design was used in the qualitative portion of the study. Grounded Theory design is a methodical qualitative process that aims at generating a theory that explains, at a theoretical level, a progression, an action, or a concept (Creswell, 1998); the components 115 are an empirical iterative approach to the collection and analysis of data and a constant comparative approach to the development of theory. 

The Complete SPC study limitations of the study included the following: 1) The students may have had prior instruction in the physics content. 2) It was assumed that the multiple-choice tests would accurately measure the students’ learning in physics. 3) It was assumed that the teaching environment and conditions for all four groups were comparable. 4) It was assumed that parents’ support of students learning physics was the same across all groups. 5) External or internal forces unknown to the researcher may have impacted physics achievement scores among the students. 6) It was assumed that the groups were representative of the population of the school they attended. 7) The researcher as the instrument may have introduced unknown bias into the study. 8) It was assumed that another researcher would get the same results observing the same phenomena. 9) It was assumed that other researchers observing the same phenomena could corroborate the findings. 10) It was assumed that all information provided on the survives and in interviews were accurate. 11) It was assumed that each student group represented the socio-economic and ethnic diversity of their school.

 Summary The subjects/participants of the pilot study were urban sixth through eighth graders from the urban ZISD system who were required to attend summer school to matriculate to the next grade, as well as some gifted and talented youth selected by the principals of the participating schools.

In the case of the experimental complete study, the subjects/participants were urban, rural, and suburban sixth graders from the CSI, GMS, and WMS in the complete study. The complete study included rural, urban, and suburban students who represented all the socio-economic and ethnic strata of Central Texas McLennan County. The data collection instrument for the quantitative part of the study was the physics evaluation test designed by Dr. Truell Hyde, NSF RET fellow, and the researcher. The dependent variable measured in the quantitative part of the study was student physics achievement. The qualitative instruments were surveys, interviews, observation, and videotaping. The qualitative measures sought to determine the attributes that made resilient children academically successful. The participants in the qualitative part of the study were resilient children identified by the teachers and principals after the researcher defined resiliency. The control groups in the study were subjects/participants that received the traditional linear physics curriculum and did not receive the pre-test. The traditional linear physics curriculum entailed the concepts built upon each other once proficiency had been achieved. The qualitative portion of the study used a Grounded Theory with the express purpose of building on the strengths of both research designs. The qualitative design enables the researcher to identify attributes of the resilient children that results in their academic success. These attributes can then be analyzed and validated to determine whether they are hugely significant to academic success. Once the attributes are validated as significant to the academic success of the resilient students, then research can be performed to determine the best forms of implementation or transfer of these attributes to the non-resilient student population.

Summary of Results for the Subgroups Gender, Ethnicity, Resilient Students and Schools Gender
Females in the case of the complete study the subgroup of females, the data showed that there was a statistically significant difference in the effectiveness of teaching experimental spiral physics curriculum when compared to the traditional linear physics curriculum. The subgroup of female that received the experimental spiral physics curriculum produced statistically significant higher mean scores than the group receiving the traditional linear physics curriculum. Gender—Males The complete study data showed that the males also increased in physics achievement once receiving the treatment of the experimental spiral curriculum; however, the subgroup of male’s sample size was not adequate to prove statistically significance. Ethnicity The complete study data of the subgroups for African Americans and Anglos showed that there was a statistically significant difference in the effectiveness of teaching experimental spiral physics curriculum when compared to traditional linear physics curriculum. The subgroups of African Americans and Anglos that received the experimental spiral physics curriculum produced significantly higher mean scores than the group receiving the traditional linear physics curriculum. However, in the case of the Latinos, the subgroup was inadequate in size to prove statistical significance. Resilient Students The complete study subgroups of resilient student’s data showed that there was a statistically significant difference in the effectiveness of the experimental spiral physics curriculum when compared to traditional linear physics curriculum in favor of the traditional linear physics curriculum. For the subgroups of resilient children, the physics achievement mean scores in the case of the traditional linear curriculum were higher than the experimental spiral physics curriculum. The researcher used a Grounded Theory method to search for attributes of academic success of resilient student to transfer such attributes to the nonrecipient population.
Conclusion
Building resilience in children is more than teaching children life skills. The Grounded Theory analysis resulted in categories for future studies including the empathy factor (“E” factor), the tenacity factor (“T” factor), the spiritual factor (“S” factor), and the relational factor (“R” factor). These four science-backed tips can help raise resilient children. The conclusion in plain language is that resilience in students is not something that is simply taught but that is built and strengthened through specific life experiences. The grounded theory results coupled with the concept of a spiral curriculum where there is an iterative revisiting of concepts, subjects, or themes throughout the course proves make a significant difference in building resilience in students.  A spiral curriculum is not simply the repetition of concepts taught, but a deeper understanding of a concept with each successive encounter building on the previous encounter as life experiences do. The complete subgroups of schools showed that there was a statistically significant difference in the effectiveness of the experimental spiral physics curriculum when compared to traditional linear physics curriculum. All the urban, suburban, rural, and public school’s data showed an increase in physics achievement for students receiving the spiral physics curriculum. 
The qualitative Grounded Theory portion of the study could benefit from more extensive in-depth interviews of the resilient students’ families, teachers, and mentors. The richer data set of interviews may yield more information about the attributes and eventually a theory of how one develops an academically successful

APPENDICES  

 APPENDIX E The Complete SPC Study Interview of Teachers who Identify Resilient Children Information and Perceptions Teachers: please answer the following questions for each of your resilient children. I. The Resilient Child A. How would you describe your student? B. How would you describe the races/ethnicities of your student? ___ African American _____White/Caucasian ____ Latino (a) _____Native American _____Asian _____Other E. What type of learner is your resilient student? F. What instructional method does your resilient student best respond to? G. How much instructional time do you spend with your resilient student? H. What concerns do you have about your resilient students? I. What concerns do you think your resilient student has, i.e., science education, school, family, and future? J. Why do you believe your student is a resilient child? J. What concerns do have about the study? K. Comments A copy of this consent form is available for participants. 
 APPENDIX P Micro Spiral Curriculum The concept of a spiral curriculum is one in which there is an iterative revisiting of concepts, subjects, or themes throughout the course. A spiral curriculum is not simply the repetition of a concepts taught, but a deeper understanding of a concept with each successive encounter building on the previous encounter. Hilda Taba’s version of the spiral curriculum built upon Ralph Taylor’s 1969 rationale of curriculum design. Taba’s spiral curriculum contains multiple educational objectives versus Taylor’s single educational objective. Taba’s multiple objectives enable basic knowledge, thinking skills, attitudes, and academic skills to each be addressed in the learning experiences of students (Krull, 2003). The researcher characterizes Taba’s spiral curriculum as a macro curriculum because it addresses K-12 grades and had multiple educational objectives. The researcher built upon Taba’s work and spiral the concepts within lesson plans. The researcher characterizes the spiraling of concepts within lesson plans, as a micro spiral. Phase one of the micro spiral begins with a synopsis of previous concepts. In phase two, the lesson progresses to a presentation of the current concept. In phase three, a future concept is introduced. The spiraling of concepts within the lesson progresses during the day adding more information to the concept. The next day the present concepts become the past, the future concepts become the present concept taught that day, and another future concept is introduced. The cycle continues throughout the week with information.
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