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ABSTRACT

Educational outcomes (e.g., GPA, retention) of undergraduate students screened and selected for twice-exceptional status (2e; giftedness with a learning disability) varied (or failed to vary) based on characterizations of two operationalizaitons (of 2e status): ACT or SAT scores. Those screened and tentatively identified as 2e based on the ACT earned higher/lower GPA (or not) than those identified by the SAT(p < .05). In addition, 2e students who declare a major in line with their academic strength earned a higher mean GPA at graduation than those who did not? 
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Literature review
In 1977, C. June Maker identified a particular subset of public school students that require a special set of accommodations, students that were initially identified as gifted and handicapped. Today, this subset of students is known by a different name: twice-exceptional (2e). Twice-exceptional learners are those students who demonstrate giftedness while simultaneously experiencing an academic disability of some kind (Reis, Baum, & Burke, 2014), such as a specific learning disability, attention deficit hyperactive disorder, or a high functioning Autism Spectrum Disorder (Assouline & Whiteman, 2011). Because 2e students exhibit both giftedness and a disability, their learning needs can differ drastically from peers with no diagnosis or a single diagnosis (Brody & Mills, 1997). Much of the current research for the 2e population focuses on identification techniques and intervention strategies to service the unique set of educational needs these learners experience in the public schools (Ruben & Reis, 2005). Research into the needs of the 2e college student population is limited. The design of this study will allow an investigation of identification techniques for twice-exceptional college students, those who exhibit exceptional academic talent but who may also have a learning disability, then focus on describing academic success among these students. Specifically, the relations between multiple operational definitions of twice-exceptionality and students’ major declaration, and their success operationalized by grade point average (GPA), and retention will be investigated.
Traditional Predictors of College Success
	Today, more and more students are making the decision to attend college. Thus, determining what it means to be ‘college ready’ and what will make students most successful in college has become important to educators (Conley, 2007). Individual colleges and universities have different methods for determining college readiness among applicants. While most states require students to pass standardized tests in order to be eligible for graduation, universities have focused much of their college readiness evaluation on high school coursework and college entrance exam scores (Roderick, Nagaoka, & Coca, 2009). In addition to consideration of how advanced placement courses in high school curriculums affect college performance (Education Commission of the United States, 2000), universities now must navigate  the substantial racial and geographic differences that exist in evaluating the likelihood of success in college (Greene & Foster, 2003; Roderick et al., 2009). 		
Historically, the debate on the determination of college readiness has been controversial; however, there has been some agreement as well. Simply graduating from high school and earning a diploma does not mean that a student is ‘college ready’ (Kobrin, 2007). In fact, approximately one-third of students require some remedial coursework in their first semesters at colleges and universities (U.S. Department of Education, 2006). According to the National Center for Higher Education Management Systems [NCHEMS] (2007), only three-fourths of college freshman return for their sophomore year. Student recruitment is often the highest priority for college admissions offices (Astin, 1993); however, further study of student retention is necessary as it provides a subjective measure of the college or university’s success as well as the student’s (Fike & Fike, 2008). The American College Testing (ACT) reports college readiness benchmarks within their college entrance exam. Results of these benchmark studies indicate most entering freshman are not adequately prepared for college level coursework (Greene & Winters, 2005). Perhaps an explanation for why about one-fourth of college freshman make the decision drop out after the first year is related to the fact that they were not college ready when they entered. Of course, there may be other explanations (e.g., persistence, executive functioning, and disability status).
“College readiness.” The skills necessary to succeed in college may be broken down into 4 board categories: basic skills and knowledge, basic academic skills, basic intuitive skills, and “college knowledge” (Conley, 2007; Roderick et al., 2009). Basic skills include the ability to read, write, and do arithmetic, while basic knowledge is specific to different subjects (Roderick et al., 2009). Basic academic skills are not specific to any particular subject. Instead, these skills are essential to a student’s ability to engage in a variety of academic activities and are often cited as the biggest area of weakness for entering freshman (Conley, 2007). Intuitive skills include interpersonal skills, time-management, study skills, and work habits among others, and have been strongly linked to success in college (Bowles & Gintis, 1976). Finally, knowledge needed to successfully navigate the college application process is commonly referred to as “college knowledge” (Conley, 2007; Roderick et al., 2009).
Traditionally, the bedrock definition of college readiness has included basic reading skills, obtaining a high school diploma, and completing the minimum high school coursework requirements (Greene & Foster, 2003). However, as implied by the above discussion, a student who meets only these 3 criteria likely would not be successful under the demands of the current college curriculum. Operationalization of college readiness have changed somewhat over the years and some have been added to this basic definition. Cumulative high school grade point average (HSGPA) has long been thought to be the strongest predictor of college success (DeBerard, Spielmans, & Julka, 2004; Geiser & Santelices, 2007). Additional research has shown that scores on college entrance exams are related to academic success in college, though the predictive power is not as strong as the predictive power of HSGPA (Hoffman & Lowitzki, 2005).  
When used in conjunction with entrance exam scores, such as combined SAT scores, HSGPA is a strong predictor of college graduation (Stumpf & Stanley, 2002). Perhaps somewhat surprising, HSGPA strongly predicts intuitive skills, which can be just as crucial to college success as basic knowledge (ACT, 2008). The ACT-based college readiness benchmarks provide minimum ACT scores that need to be achieved by entering freshman in order to obtain a B in a college course (Noble & Sawyer, 2002), which is considered to be one good operationalization of college success (Roderick et al., 2009). Perhaps ACT and Scholastic Aptitude Test (SAT) scores, should be used in combination with other measures to predict college success. For example, state assessments offer comparisons across multiple cohorts of entering freshman, and might also be a good predictor of college success (Roderick et al., 2009). In general, combining numerous measures proves to be the best and strongest prediction of many important outcomes, including college success because that strategy provides a more comprehensive characterization of the applicant. In this context, the combination of cumulative HSGPA, class rank, state graduation test scores, and college entrance exam scores have been identified as strong predictors of success among entering freshman (Berkner & Chavez, 1997). Below I describe additional literature describing in some detail the predictive capability of two important operationalization of college readiness—the SAT and ACT—in part because they are used by most higher education institutions to aid in determining readiness, and because the measures are critical in defining  2e in this study.
College entrance exams. Approximately 90 percent of the colleges and universities in the United States require an SAT or an ACT score as part of their admission requirements (Breland, Maxey, Nickerson, Trapani, & Walker, 2002). Standardized test scores allow admission counselors to review applicants without considering geographic and resource differences that inevitably confound the utility of high school grades and curriculum reviews (Zwick, 2007). Even so, colleges and universities rank HSGPA as the most important criterion for admission, though standardized test scores are a close second (Breland et al., 2002); however, as the size of institution increases, the relative weight placed on standardized test scores also increases (Zwick, 2007). Ramist, Lewis, and McCamley-Jenkins (1994) investigated the predictive power of HSGPA and standardized test scores on college success; their results indicated that while HSGPA (r= .67) alone predicted college success slightly better than SAT (r= .65) or ACT (r= .66) composites alone. When admission test scores were added into a regression equation with HSGPA, the predictive power significantly increased (r= .75). However, it is important to note that there are important differences between the two most commonly used standardized entrance exam. For example, scores from the ACT and SAT are created to reflect differences on an aptitude – achievement continuum. The ACT is more related to high school curriculums (Koenig, Frey, & Detterman, 2008) and falls more on the achievement end of the spectrum (Zwick, 2007). On the other hand, the SAT, assesses more general academic application skills, which allows examinees to apply their generalized knowledge (The College Board, 2015); consequently, it falls more on the aptitude end of the spectrum (Zwick, 2007). 
Scholastic Aptitude Test. The SAT is divided into 9 subsections, with questions covering application of reading, math, and writing skills in multiple-choice and free response formats (The College Board, 2015). Generally, SAT results are influenced by critical thinking and reasoning abilities in addition to academics (Zwick, 2007). Significantly correlated (r = .87) with measures of general intelligence (Frey & Detterman, 2004), the SAT is accepted by nearly all colleges and universities as a measure of college preparedness (Koenig et al., 2008; The College Board, 2015). For admissions decisions some universities (e.g., the University of Tennessee) utilizes the superscoring method. That is, when multiple administrations are recorded for a particular examinee, the highest Verbal, Math, and Writing scores across all testing dates are identified and a “superscore” is created. 
The SAT yields strong psychometric properties. For example, reliability estimates for the SAT were generally high based on a systematic sample of examines who took national administrations between January 2014 and December 2014. Subsection reliabilities were .91-.92 for Critical Reading, .92-.94 for Critical Math, and .89 - .91 for Critical Writing. Test development information, available from the SAT technical manual (2014), states that the test has high content validity. Each test question is reviewed by a team of experts, including teachers, to ensure the questions reflect current content being taught in today’s schools. Additional testing is conducted on each test question to ensure fairness across all student populations. Item difficulty has a mean of .615 and a range of .56 to .67.
Validity evidence for the SAT is also impressive. The College Board (2008) conducted a validity study using approximately 150,000 admitted students in the fall 2006 cohort of freshman. Results of this study indicate that the writing portion (r= .51) of the SAT has the strongest predictive power of college performance, though only slightly higher than the reading (r= .48) and mathematics (r= .47) sections. SAT scores also had slightly higher predictive power for first year college performance than HSGPA. The predictive ability of the SAT is further supported in the literature. For example, Astin and Osequera (2002) found that higher HSGPA and SAT scores are highly correlated with degree attainment in 4 year universities. SAT scores also predict retention and graduation (Heziett et al., 2001). When combined, HSGPA and SAT scores highly correlated with first year college GPA (r= .62). 
American College Testing. American College Testing (ACT) was developed around 1960 as an alternative testing option for college entrance; nearly all colleges and universities accept it as a measure of college preparedness (Koenig et al., 2008). The test is divided into 4 multiple-choice subsections of academic readiness: Math, English, Reading, and Science; scores from these subsections are combined for an overall composite score (Zwick, 2007). The test content is closely related to high school curriculums (Keonig et al., 2008). Therefore, success on the test varies greatly depending on examinees course selection during high school (Paszczyk, 1994) and the high school attended (Noble, Davenport, Scheil, & Pommerich, 1999). For admissions purposes, some universities (e.g., the University of Tennessee) uses the superscoring method described above for the SAT scores when there are multiple administrations; the highest ACT subset and composite scores are created across all testing dates and superscores are created. 
	Psychometric evidence for the ACT is impressive. For example, reliability estimates for the ACT were generally high when based on a systematic sample of 2,000 examines who took one of six national administrations during the 2005-2006 school year. Scale score reliabilities were .85 for Reading, .91 for Math, and .96 for the Composite score. Test development information, available from the ACT technical manual (2014), states the test has high content validity. To ensure content validity, curricular analyses inform item construction. Beginning with a curricular analysis, content specialists’ are trained in writing the test items, which are regularly reviewed to determine relevancy. Item difficulty variability is necessary to allow for discrimination between high and low performing examinees; a difficulty index mean score of .58 was obtained, along with a range of .20 to .89. Item total scale correlations are also evaluated, and test items must demonstrate a correlation of .20 or higher with the content area scale in order to be included on the ACT. 
	Finally, the majority of colleges and universities accept ACT scores as valid predictions of academic success and college retention in part because its predictive validity has been demonstrated in the literature (ACT, 2008). In addition, convergent validity evidence has been shown in studies between ACT scores, subject area coursework, and HSGPA (for review, see ACT, 2006). 
	Concordance among ACT and SAT. As mentioned above, most colleges and universities require either the ACT or SAT. While on different ends of the aptitude-achievement continuum, the ACT and the SAT certainly overlap. The SAT produces 3 test scores: Critical Reading, Critical Writing, and Critical Mathematics scores. The ACT produces an overall composite score and 4 subscores in Reading, English, Mathematics, and Science. Because these two tests measure academic knowledge in slightly different ways, colleges and universities should be aware of the relationship between the two sets of scores. 
In addition to evaluating convergent or concurrent validity estimates between two tests. Concordance may also be used for this purpose.  Two test scores are thought to be concordant if they yield the same (or a very similar) percentile rank for individuals who take both tests. Because of recent changes in format for both tests updated concordance tables have been published by both the ACT (2015) and the College Board (2015). The following example indicates how universities may use concordance tables. If a student obtains a score of 24 on the ACT, the concordance table will show a predicted range of SAT scores. In this case, the SAT score range for an ACT score of 24 is 1090 – 1120.
In addition, ACT (2015) recently published an Estimating Relationship table. The advantage of the Estimated Relationship table is that it is simple and easier to use that a concordance table. Concordance tables consider ACT and SAT scale scores separately, when estimating the relationship between the two tests. The Estimated Relationship table combines the Reading, Mathematics, and Writing components into a composite to estimate the relation between the global scores. This strategy reduces error by relying on composite scores, rather than scale scores separately For example, when considering an overall ACT score of 24, the Estimated Relationship table predicts a score of 1620 – 1670 on the SAT.   
Major Declaration among College Students 
	The major declaration literature is important to review because major declaration is related to college success, an important variable in this research. Being admitted to a college or university is sometimes thought to be the easy part in that those decisions are made based upon things already completed. When a student enters a college or university as a freshman, he or she faces a new hurdle: choosing a major and ultimately, a career path (Allen & Robbins, 2008). Differences in how college students choose their majors has been investigated thoroughly and numerous influential factors have been identified; in addition, prediction of major choice among college students has been empirically investigated and is summarized below.
	Most college students view the declaration of their major as one of the most important decisions they make in their lives (Allen & Robbins, 2008). Ability level, personality traits, social class, and political orientation have all been linked to prediction of college major among entering freshman (Giacomino & Akers, 1998; Noel, Michaels, & Levas, 2003; Porter & Umbach, 2006). Specifically, a student high on a social activism scale is more likely to declare a social science or education major than a status-driven student; these students are likely to declare a major in architecture or agriculture (Astin, 1993). Values and future success have also been linked to major choice (Galotti, 1999). One of the most important predictive factors of major success is an interest and skill in a particular field (Malgwi, Howe, & Burnaby, 2005). However, a student’s belief in their ability level has been shown to be just as predictive as actual skill level for success in particular majors (Farley & Staniec, 2004). 
	Factors outside of the student have also been linked to major declaration. Other people in the student’s life may provide information, opinions, encouragement, or examples of different career paths (Downey, McGaughey, & Roach, 2011), which the student then can use in making their major choice. Job security and projected salary also have strong influences on major declaration (Walstrom, Schambach, Jones, & Crampton, 2008) because of their influence on the quality of life in the future. The reputation surrounding the career has also been linked to major choice (Thomas & Allen, 2006). Finally, the level and amount of coursework and the difficulty level of the major also influences major declaration (Calkins & Welki, 2006). 
	A majority of college students change their major during their college education. According to Kramer, Higley, and Olsen (1994), when students encounter a field of study that is more in line with not only their interests, but also their strengths, they are likely to change. As the strength of the major-interest relation increases, the likelihood the student will persist in that major also increases (Smart, Feldman, Ethinton, 2000). As might be expected, when students declare majors in line with their interests and their strengths, they are likely to be more successful in college (Porter & Umbach, 2006); in fact, if the reciprocal relationship between major and interest in that major is high, students have higher retention and graduation rates (Tracey & Robbins, 2006). Satisfaction in college majors and in universities in general also increases when students declare major in line with their interests and strengths (Allen & Robbins, 2008). 
 College Success among Students with Exceptionalities 
	Characteristics of gifted students. The definition of giftedness has undergone numerous modifications since it was originally characterized in the literature in 1972. Despite the changes, the basic tenant has remained the same: a student can be classified as gifted if he or she demonstrates high aptitude in a particular area (Assouline, Foley-Nicpon, & Huber, 2006; Stephens & Karnes, 2000). The U.S. Department of Education identifies students as gifted if they demonstrate high ability in intellectual, creative, artistic areas, or leadership (Marland, 1971). Because of this superior ability, gifted students often require supplemental educational services in order to achieve their full potential (Marland, 1972). New concepts have been added to gifted definitions, including motivation, self-concept, and creativity (Bracken & Brown, 2006). In the K-12 population, when a student is classified as gifted, typically he or she has demonstrated superior intellectual ability (Crepeau-Hobson & Bianco, 2011). Therefore, much of what is known about giftedness is related to characterizations of level and types of intellectual ability (Assouline et al., 2006). 
Identification techniques for gifted students vary considerably, which contributes to the variability in the percentage of gifted children identified among public school children. In public school systems, gifted students are often screened because of high academic achievement, then identified by superior performance on norm-referenced intelligence tests (Assouline, et al., 2006; Crepeau-Hobson & Bianco, 2011). Between 5% and 20% of students in U.S. schools have been identified as gifted (Pfeiffer, 2001). The ever-changing definition of giftedness often makes receiving services difficult (Bracken & Brown, 2006). Because their needs are unique, they often require modifications to curriculums to ensure that the content is both challenging and motivating.  (Newman & Sternberg, 2004). With adequate services, gifted students generally do well academically and go on to succeed in college and professionally, unless they demonstrate significant cognitive, emotional, or behavioral limitations consistent with a more complicated diagnosis/status (e.g., 2e).
	Learning outcomes of gifted students. Generally speaking, students identified as gifted display high academic potential by middle school (Pfeiffer, 2012). Despite their high academic potential, gifted students often experience a tough time transitioning and succeeding in higher education (Conejeros-Solar & Gomez-Arizaga, 2015). Special academic programs and resources are often beneficial to gifted students, as they aid them in achieving their highest potential (Pfeiffer, 2012). Educators of gifted students should facilitate their development by employing a good balance between skill development and new challenges (Boazman, 2010). By utilizing such a balance, educators encourage gifted students to achieve their full potential, both academically and personally (Rogers, 1986).
	Colleges and universities offer several options that aid gifted students. Honors colleges within a school are designed to deliver gifted students the balance between skill development and academic challenge; this balance is essential, as it is likely to enhance motivation and sustain interest in academic learning for gifted students (Boazman, 2010). Often accelerated learning strategies allow most gifted students to develop critical thinking abilities, thus enhancing both academic and personal growth (Colangelo, Assouline, & Gross, 2004). Finally, some colleges or universities throughout the country offer programs that allow gifted students to enter college early, which is another way colleges and universities employ a balance between skill development and challenging academic experiences (Sayler, 2006). 
Characteristics of students with specific learning disabilities. According to the Diagnostic and Statistical Manuel of Mental Disorders, Fifth Edition (DSM-V), a specific learning disability can be diagnosed if
The learning difficulties have persisted despite intervention for longer than six months and cause the individual to score significantly and markedly lower than peers of their chronological age. The learning difficulties may not be fully seen until the individual is asked to complete a task that require more than their limit ability. Finally, the learning difficulties must not be better explained by something else (i.e., visual, hearing, or motor impairment, emotional disturbance, other mental disability, or environmental or cultural disadvantage (DSM-V, 2013).
Numerous identification models have been purposed and modified for students with specific learning disabilities, including ability-aptitude discrepancy, response to intervention (RTI) and Patterns of Strengths and Weaknesses (PSW). The ability-aptitude discrepancy model requires that aptitude, operationalized by IQ, be considerably higher than academic ability, typically operationalized by standardized academic achievement test scores. This model has been criticized for psychometric and outcome (e.g., treatment validity) limitations. RTI is a new model assumed to address some of the limitations of the aptitude-treatment discrepancy model (e.g., delayed attention to academic problems, characterized as “wait to fail”), and provides educators with a tiered approach, and consistent progress monitoring, to classify students potentially in need of special education services (Gersten & Dimino, 2006). PSW, which includes the Aptitude-Achievement Consistency model (Flanagan, Ortiz, & Alfonzo, 2007), the Consistency-Discrepancy model (Naglieri, 1999), and the Concordance-Discordance model (Hale & Fiorello, 2004), provide assessment of cognitive and academic strengths and weaknesses and requires that linkages be established between these cognitive and academic areas for a diagnosis; this model requires a comprehensive psychoeducational evaluation. Some students who enter college have been identified as having a learning disability by one of these models during their K-12 years. But, if a student has not been identified before entering college, he/she is unlikely to obtain a diagnosis once enrolled, even though she/he may struggle academically. 
	While students identified as gifted typically excel academically, students with specific learning disabilities experience difficulty, specifically in the subject area linked to their disability. Approximately half of all students eligible for special education services are classified under the SLD category (National Joint Committee on Learning Disabilities, 2011) and receive special services (Yewchuk & Lupart, 2000).
	Learning outcomes of students with specific learning disabilities. Researchers have shown that approximately only 28 percent of students with learning disabilities complete their undergraduate degrees (Gregg, 2009), which is only about half the graduation rate of all other students (Connor, 2012). Some students with learning disabilities begin college underprepared, not only for the new academic demands of college, but also because success in college requires considerable independence. While most federal regulations are automatically put in place in the K-12 population, only 2 laws govern educational services for college students (Lombardi, Gerdes, Murray, 2011). Section 504 of the Rehabilitation Act of 1973 requires colleges and universities to make services accessible and provide appropriate accommodation. The American with Disabilities Act prevents discrimination against students with disabilities and specifically states these individuals are eligible for accommodations (Connor, 2012).  However, in order to receive services, college students must be proactive, i.e., they must bring current evidence of having a learning disability to the Office of Disability Services at the college or university they attend (Finn, 1998; Janiga & Costenbader, 2002). Of course, some students may have a learning disability, but be unaware, and more troubling, may not know how to obtain an evaluation to consider the possibility.  
	Students with learning disabilities likely will be more successful in college if they feel support from the college or university and their professors; in fact, student success might be dependent upon professors’ ability to adapt their instructional technique (Connor, 2012). Adjustments to the educational expectations (i.e., extended time on tests and assignments, audio textbooks, advanced class notes, etc.) might be necessary in order for students with learning disabilities to achieve their greatest potential (Brinckerhoff, 1996; Madaus & Shaw, 2004).
	Characteristics of twice-exceptional students. An additional group of students, those who experience both giftedness characteristics and characteristics of specific learning disabilities, have been identified as 2e. Because of the unique profile twice exceptional students’ exhibit, there has been much debate surrounding the definition of this exceptionality. Since this type of 2e was first identified, twice-exceptionality has undergone modifications as the characteristics of giftedness and specific learning disabilities have changed. However, the main tenants have remained the same. Students can be screened as at risk for twice-exceptionality if they demonstrate superior ability in one academic domain while also experiencing academic difficulty in another domain (Brody & Mills, 1997; McCallum, Bell, Coles, Miller, Hopkins, Hilton-Prillhart, 2013; Reis et al., 2014), and this academic variability is not better explained by other factors. 
Twice-exceptionality has continued to garner research attention, particularly efforts to best operationalize it (Baum & Owen, 2004; Foley-Nicpon, Allmon, Sieck, & Stinson, 2011; Trail, 2010). Often, these students are difficult to identify because they do not fit into the traditional definition of either exceptionality (Reis et al., 2014). Some students have an obvious discrepancy between two academic areas, and are easily identified, while others have less obvious discrepancies (Ruban & Reis, 2005). Thus, consensus among researchers continues to be of the utmost importance.
Identification of twice-exceptional students. To some extent the difficulty in establishing an identification technique for twice-exceptionality occurs because  it needs to be broad enough to account for all those at risk, but also specific enough to allow for accurate identification (Reis et al., 2014). Certainly, a clear and accepted definition needs to be established. Only then can educators hope to address the particular set of needs twice-exceptional learners experience (Reis et al., 2014). In 2006, the National Education Association identified approximately 400,000 students across the United States as potential twice-exceptional learners. Traditional criteria of SLD require that students demonstrate “unexpected achievement deficits,” limitations are not better explained by other factors (McCallum et al., 2013). Additionally, in order to receive services in public schools, the student’s achievement must be significantly below what is expected based on their chronological age, when compared to same-age peers. This requirement presents an additional challenge for 2e students. Because 2e students experience both superior and inferior ability (in different academic areas), they may perform within the average range overall (if global scores are created). In addition, despite the variability in their perform, 2e students may not qualify for the services they need because their performance is not normatively low, or low enough, due to their ability to compensate (Assouline et al., 2010; Mastropieri & Scruggs, 2005; McCallum et al., 2013; Scruggs & Mastropieri, 2002). So, 2e students’ difficulties might be “masked,” i.e., the difficulties associated with the student’s disability are masked by the strengths associated with the student’s giftedness (Baum, 1990; Silverman, 2003). Use of the aptitude-achievement discrepancy model and the PSW model will likely will miss 2e students’ normatively low performance that is required for identification (Scruggs & Mastropieri, 2002). Traditional RTI models also are likely to miss 2e students because they are able to compensate somewhat for their disabilities and will not be identified as at-risk. Thus, even though 2e students may struggle academically, they may not perform low enough for their learning disabilities to be identified (Crepeau-Hobson & Bianco, 2011; McKenzie, 2010). 
Recently, an efficient screening model consistent with traditional definitions of learning disability and giftedness has been identified. McCallum et al. (2013) developed a screening technique for twice-exceptional students’ that focuses on determining whether a significant/large discrepancy exist between academic areas. This model is characterized by some advantages. First, this type of model takes into account specific academic performance on multiple subject areas, as opposed to focusing solely on composite scores as estimates of ability level. Second, this type of model can be adjusted for more liberal or conservative screening model for 2e students. Third, the model is efficient because it relies on group scores already available to either K-12 school systems or, in the case of college students, the university. Typically, performance variability is one important criterion for diagnosing a learning disability, and this model begins the screening process by determining the extent to which a discrepancy is present. Those identified as potentially at-risk because of a high score in one academic area but a low score in another would need further testing in order to be identified.
Learning outcomes of twice-exceptional students. While numerous researchers agree that catering instruction to students’ strengths and weaknesses allows teachers to be more successful (Ruben & Reis, 2005), this strategy becomes particularly important when the students are twice-exceptional (Schultz, 2012). Even more important, the strengths and weaknesses need to be considered together (Schultz, 2012); consideration of optimal instruction based on both strengths and weaknesses is the most efficient way to ensure specific educational needs are met (Foley Nicpon et al., 2011). 
	Often, twice-exceptional students are an anomaly to teachers (Schultz, 2012) because of their unique educational needs (Foley Nicpon et al., 2011). Researchers have conducted numerous empirical investigations exploring effective learning strategies for twice-exceptional students and have identified some important classroom techniques that include: . providing a flexible environment where students have the ability to self-direct their studies allows twice-exceptional students using multiple educational approaches  catering to both the strengths and weaknesses of the student, accelerated academics, and so on (Assouline & Whiteman, 2011; Baum, Cooper, Neu, & Owen, 1997; Neilson, 2002; Weinfled, Barnes-Robinson, Jeweler, & Shevitz, 2002). Regardless of the strategy investigated, researchers agree on one important notion: the educational services of twice-exceptional students must address both their strengths and weaknesses in order to provide the student the optimal academic environment (Baum, 2008).
While there has been substantial investigation into the academic, social, and emotional needs of twice-exceptional students over the past few decades within public schools, there has been little research into how twice-exceptionality affects a students’ ability to succeed in college. To date, twice-exceptional status in college students has received minimal attention (Hays, 2015; Reis & Colbert, 2004). Given what is known about K-12 twice-exceptional populations, twice-exceptional students who decide to pursue a college education are likely to experience difficulty in their courses (Reis & Colbert, 2004). Approximately 5 percent of the K-12 population receives SLD services (National Joint Committee on Learning Disabilities, 2011), and almost 10 percent of those students pursue a college education after graduating from high school (Wagner, Newman, Cameto, Garza, & Levine, 2005). The number of students under the SLD category pursuing a college education has continued to increase over the last decade (Gregg, 2007). Given the growing demographics of college students with learning disabilities, a percentage of those students likely exhibit twice-exceptional characteristics (Hays, 2015). But, we know little about how these 2e students perform on important outcome measures.
Statement of the Problem 
	McCoach et al. (2001) have defined twice-exceptional students as those who demonstrate superior ability in one academic domain while simultaneously demonstrating inferior ability in another academic domain. This specific subset of students is often misunderstood because of the dual presence of giftedness and a SLD (Whitemore & Maker, 1985); thus, identifying then providing services to these students is often difficult. Twice-exceptional students in the K-12 population have been investigated for years and identification techniques, intervention strategies, and educational approaches have often been the subject of empirical investigation. However, little is known about twice-exceptional students who choose to pursue a college education. More specifically, not much is known about the extent to which 2e students exist and succeed in the college environment. Hays (2015) investigated graduation and retention rates among college students screened as twice-exceptional. Results indicated that students screened as potentially twice-exceptional were significantly less likely (x2 (1) = 9.49, p< .01) to return after their first year of college when compared to their non-2e peers. Additionally, students screened as twice-exceptional were less likely to have declared a major compared to their non-2e peers, despite their obvious academic strengths and weaknesses. However, a number of questions remain regarding the performance of undergraduates screened as 2e. For example, 2e status may be operationalized according to scores obtained by students on two major examinations (i.e., ACT or SAT), and nothing is known about how academic outcomes might vary as a function of assigning 2e status based on the ACT vs assignment based on the SAT. Furthermore, there is no literature available describing outcomes for 2e students who graduate after six years vs. those who do not. Nor is there literature characterizing the academic success of 2e students who declare a major in line with their strong academic area vs. those who do not. The purpose of the present study is to continue to explore academic outcomes for students who are screened as twice-exceptional, specifically those who are screened as gifted with a potential SLD in reading or math.  The following specific research questions are addressed:
1. To what extent do the percentage of students screened as twice-exceptional by the SAT overlap with students screened as twice-exceptional by the ACT? 
2. Do retention rates of students identified as 2e by the SAT differ from those identified by the ACT after one year of college? 
3. Do students screened as twice-exceptional by the SAT perform as well as students screened as twice-exceptional by the ACT, based on GPA at graduation,  
4. Will twice-exceptional students identified by either ACT or SAT who declare a major in line with their strength earn a statistically significantly different mean on final GPA than those who do not declare a major in line with their strength?
5. Do  twice-exceptional students identified by either ACT or SAT who completed their degree after six years earn a significantly different final GPA mean than those who did not 
6. To what extent do twice-exceptional students identified by either ACT or SAT who completed their degree after six years declare a major in line with strength vs. those who do not complete their degree after six years?	 
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Method
Participants 
	Data on the demographics, SAT/ACT college readiness test scores, high school and college GPA, choice of major, exiting college GPA, and year of graduation or exit were obtained for approximately 25,000 undergraduate students at the University of Tennessee (UT). These data were obtained as part of two larger databases complied and maintained by the UT Office of Institutional Research. The first database contains all information on all students who were enrolled at UT as entering freshmen within the years of 2007 and 2012. The second database differs from the first in that in includes accurate and current information about major declaration on all students who were enrolled at UT as entering freshmen within the years of 2008 and 2013. Finalized numbers and demographic information about participants will be included when the second database is completed. 
	Exclusions. Because the current study compares identification efficacy of the ACT and SAT, students who submitted only one college readiness test measure were excluded from the dataset. Additionally, because of possible confounds in English language fluency, students classified as non-resident/alien were also excluded from the dataset. This resulted in a final sample of XXXXX students. The XXXX cohort was set aside for the purpose of establishing cutoff criteria for screening for giftedness and twice-exceptional 
	Establishing criteria for gifted and twice-exceptional screening. A modified version of the screening method proposed by McCallum et al. (2013) was used to screen for twice-exceptional students in the present study. Students are first screened for giftedness, and then subsequently screened for twice-exceptionality. Despite the typical 1 and 1/3 standard deviation above the mean criteria for giftedness screening suggested by some researchers (Lovett & Sparks, 2011), a more inclusive criteria will be used in the present study. As recommended by other researchers (McCallum et al., 2013), a more inclusive criterion will allow for screening of more students that are at risk for twice-exceptionality. Thus, students who are 1 standard deviation above the mean on either reading or math on either the ACT or SAT will be screened as potentially gifted. 
	Among those students screened as gifted, those who also demonstrate a discrepancy between math and reading scores of one, standard deviation or higher will be screened as potentially twice-exceptional on either the ACT or SAT. By comparing the students identified at varying cut-scores, the current study aims to establish various appropriate and inclusive criterions for twice-exceptional screening. 
Measures
	All analyses will be run using two databases provided by the Office of Institutional Research at the University of Tennessee Knoxville. Below is a brief description of each measure and its purpose in the current study. 
ACT/SAT superscores. The University of Tennessee accepts both SAT and ACT scores for admissions purposes. The superscoring method is applied if multiple testing attempts is submitted; the highest ACT or SAT subset and composite scores are created across all testing dates. Both superscores will be used to screen students for twice-exceptionality and a comparison between the populations identified will be conducted in question one. Psychometric properties of this variable were described above. 
	High school GPA. The reported high school GPA (HSGPA) will be the final recorded grade point average for each student prior to applying for college. 
	College GPA. The reported college GPA (CGPA) is the final reported cumulative GPA for each student during their tenure at the University of Tennessee. It will be recorded for the last term they attended, whether that be graduating from the university or leaving the university. This measure will be used as an operationalization of college success in questions three, four, and six. 
	First year retention. First year retention is defined as continuation of college education after the first academic year following the onset of the college education. This measure will be used as a measure of college success in questions two. 
	Graduation. Years to graduation will be calculated based on graduation term reported for each student in the dataset. The graduation measure will be used as a measure of college success in questions six. 
	Major declaration. Among college students, often there are four broad categories that majors fall into. For the purposes of the study, the follow major distinctions will be used: a) STEM (i.e., Science, Technology, Engineering, or Math), b) Bachelor of Arts and Education majors (i.e., humanities, social sciences, etc.), c) Business or Communication majors, or d) Undecided. (THIS SECTION WILL BE ADAPTED ONCE ACCESS TO DATABASE WITH MAJOR INFORMATION IS GIVEN)
	Declaring in line with strength. Among students screened as twice-exceptional, major declaration will be defined as follows. For students screened as gifted in reading with a learning disability in math, Bachelor of Arts or Education majors, and Communications majors will be considered declaration of major in line with strength. For students screened as gifted in math with a learning disability in reading, STEM majors or business majors will be considered declaration of major in line with strength. 
Plan of Data Analysis
	All research questions will be analyzed via appropriate statistical analyses. The first research question will explore the percentage of overlap between students screened as twice-exceptional by the ACT versus students screened as twice-exceptional by the SAT. Research question two will be analyzed via a chi square analysis. The third research question will be analyzed via a two-group ANOVA and a regression equation, which will allow for control of members who are screened as twice-exceptional by both the SAT and ACT. Research question four will be analyzed via a t test. Research question 5 will be analyzed via a t test. Research question 6 will be analyzed by a chi-square test.
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