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DISSERTATION ABSTRACT
Elizabeth Mae French
Doctor of Philosophy
Department of Educational Methodology, Policy, &eddership
June 2014

Title: The Validity of the CampusReady Survey

The purpose of this study is to examine the evidemaerlying the claim that
scores from CampusReady, a diagnostic measured¢rst college and career readiness,
are valid indicators of student college and careadiness. Participants included 4,649
ninth through twelfth grade students from 19 schadio completed CampusReady in
the 2012-13 school year.

The first research question tested my hypothesisgtade level would have an
effect on CampusReady scores. There were statigtsignificant effects of grade level
on scores in two subscales, and | controlled fadgrevel in subsequent analyses on
those subscales. The second, third, and fourtlargsguestions examined the
differences in scores for subgroups of studenexpdore the evidence supporting the
assumption that scores are free of sources ofragsiteerror that would bias
interpretation of student scores as indicatorsotiége and career readiness. My
hypothesis that students’ background charactesistauld have little to no effect on
scores was confirmed for race/ethnicity and fisiguage but not for mothers’ education,
which had medium effects on scores. The fifth ardesearch questions explored the
assumption that students with higher CampusReautgs@re more prepared for college

and careers. My hypothesis that there would beldmaloderate effects of students’

iv



aspirations for after high school on CampusReadyescwas confirmed, with higher
scores for students who aspired to attend college for students with other plans. My
hypothesis that there would be small to moderd&ioaships between CampusReady
scores and grade point average was also confirmed.

| conclude with a discussion of the implicationsl &imitations of these results for
the argument supporting the validity of CampusResamye interpretation as well as the
implications of these results for future CampusResadidation research. This study
concludes with the suggestion that measures ofaogtétive learning skills, such as the
CampusReady survey, show promise for measuringstymeparation for college and

careers when triangulated with other measureslgmand career preparation.
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CHAPTER |
INTRODUCTION

The lack of preparation many students face wheyldgwe/e high school and enter
college or the workforce and methods used to addhed preparation gap are a current
focus in educational policy (U.S. Department of Eation, 2009, 2010, 2014). This
increased policy focus on college and career readireflects two fundamental shifts in
the 2F' century workplace: jobs are becoming increasitggjnical and more
individuals apply to and enroll in post-secondatty@ation than ever before (Aud, et al.,
2010, 2013; Carnevale, Smith & Strohl, 2010; U.8p&tment of Labor, Bureau of
Labor and Statistics, Current Population Survey,SB 2013). However, many students
struggle when they transition to college as redldeh the high rates of remediation and
low graduation rates in colleges and universithasd( et al., 2010). This transition from
high school to postsecondary education is partityutdallenging for the growing
numbers of college students from backgrounds tieatraditionally underrepresented on
college campuses: students of color and studemts lfiow-socioeconomic backgrounds
(Antonio & Bersola, 2004; Aud, et al., 2010; B&lowan-Kenyon & Perna, 2009;
Bowen, Chingos, & McPherson, 2009; Cabrera & LaaNl@a®01; Merchant, 2004).

Measures of metacognitive learning skills show psenfior addressing this gap
when triangulated with the results of other measofestudent preparation for college
and careers (Barrick & Mount, 1991; Conley & DagiHammond, 2014; Goldberg,
1990; Morgeson, et al, 2007; Oswald, Schmitt, KiRemsay, & Gillespie, 2004;

Sedlacek, 1996, 2004; Sternberg, 2005, 2008, 2012).



The Four Keys to College and Career Readinessaseeptual framework that
includes many of the metacognitive learning skiist research suggests are associated
with success in college and careers (Conley, 2004009, the Educational Policy
Improvement Center (EPIC) designed CampusReadh@oklevel diagnostic survey, to
measure how well the skills and dispositions cordiin the Four Keys are represented
in a school’s policies and instructional practi@€snley, 2014). Although EPIC designed
CampusReady to be used as a school-level measers,indicated that they wished to
use the results for individual student-level intartrons and supports and EPIC began
providing students with individualized reports béftr results in the fall of 2013.

CampusReady is less than five years old and, ajththe tool is supported by
strong theory, evidence of the validity of scorerpretation has yet to be collected and
documented systematically. In particular, evidemesst be collected to support the
assumptions underlying the interpretation of Carfmasly scores as indicators of
students’ college and career readiness to deterfrshedent level reports can be relied
upon for individual students to improve their cgibeand career readiness. This study
seeks to answer this question by examining thenslaassumptions, and evidence
underlying the validity of CampusReady score intetattion.

Validity

Testvalidity is not a characteristic of a test but of test s@oterpretation:

“validity refers to the degree to which evidence #meory support the interpretations of
test scores entailed by proposed uses of testsREBARPA, & NCME, 1999, p. 9).
Construct validityis the degree to which test scores can be “inggggdras indicating a

test taker’s standing on the psychological consimeasured by the test” (AERA, APA,



& NCME, 1999, p. 174). The tergonstructis defined as, “the concept or the
characteristic that a test is designed to meag@eRA, APA, & NCME, 1999, p. 173).
Constructs are “theoretical variable[s]” that canififerred from multiple sources of
evidence including “the interrelations of the tesbres with other variables, internal test
structure, observations of response processesglaasithe content of the test” (AERA,
APA, & NCME, 1999, p. 174). According to Crohnbaaid Meehl (1955), “construct
validation is involved whenever a test is to belpteted as a measure of some attribute
or quality which is not operationally defined” @82). Because “all test scores are
viewed as measures of some construct,” the tgaidity andconstruct validityare now
considered to be synonyms (AERA, APA, & NCME, 1999174, Kane, 2001).

The validity field has shifted away from studiesid@ed to collect discrete types
of validity evidence€.g, content validity, concurrent validity, criteriemalidity, etc.) to a
more unified, argument-based approach to validignge, 1992, 2001). In the unified
approach, test validity is demonstrated throughdiheelopment of validity arguments,
which Kane (1992) described as “practical argunigpts527) because their construction
will not result in definitive proof rather, “the galisibility of an assumption is judged in
terms of all of the evidence for and against it"§@8). Building a clear, coherent, and
plausible argument regarding the appropriate aaggropriate interpretation of test
scores entails the identification of inherent agstions and collection of the best
available evidence to examine those assumptionsgKEp92). The assumptions and the
evidence supporting those assumptions will varyeddmg on the population being

tested, the test administration, and the testimgeca (Kane, 1992).



Evidence that validates one test score interpogtatiay not support a different
interpretation of the same test scores, neverthelkeme identified six categories of
inferences, related assumptions, and sources @éree to support those inferences that
should be addressed in a validity argument: théased inferences, observation,
technical inferences, generalization, decision-thasterences, and extrapolation (1992).
| use these categories of inference as a framefefance for five assumptions that
underpin the claim that CampusReady scores are valicators of students’ college and
career readiness, and | use these assumptiongaoine the validity argument developed
in this study. These categories and their relassdraptions are summarized in the next
sections.

Theory-based Inferences

The claim underlying CampusReady is that studesttstes can be interpreted as
valid indicators of their college and career reads The foundational theory-based
inference behind this claim rests on the assumphiahthe theoretical model on which it
is based, the Four Keys, represents constructsiasssd with success in college and
careers. The evidence supporting this assumptipresented in the next chapter which
discusses the use of theoretical frameworks andrtieasures in industrial/occupational
psychology to predict job performance, higher etioneadmissions to promote campus
diversity within the constraints of the Equal Potien clause, and K-12 education as part
of a movement to prepare more students for thegigbcollege and the work place. This
historical and contextual evidence indicates thadents’ metacognitive learning skills,
such as those contained in the Four Keys modehsseciated with positive outcomes in

college and careers (Barrick & Mount, 1991; Con2§14; Goldberg, 1990; Morgeson,



et al, 2007; Oswald, Schmitt, Kim, Ramsay, & Gifles 2004; Sedlacek, 1996, 2004,
Sternberg, 2005, 2008, 2012). The section contimtisa presentation of the literature
base that describes the relationships betweerkilheand behaviors in each of the Four
Keys and student achievement in K-12 and college jab performance. This empirical
and theoretical evidence base ultimately suppb#gsrference that the Four Keys model
contains the constructs associated with successllege and careers (Credé & Kuncel,
2008; Richardson, Abraham, & Bond, 2012; Robbihg).e2004; Tett, Jackson, and
Rothstein, 1991).
Observation-based and Technical Inferences

The second assumption underlying CampusReady suerpretation is that
CampusReady measures the Four Keys. Basic togbusrgotion are technical inferences
and the inference of observation, or that “the ecesults from an instance of the
measurement procedure” (Kane, 1992, p. 529). Toanskpart of chapter two describes
CampusReady development, administration, and sgpnocedures to provide evidence
that CampusReady items accurately measure theraotssthey are intended to measure.
The section also examines evidence from two studiexyy factor analysis that indicates
that CampusReady items group around the Four Keygehstructure for the Key
Cognitive Strategies and the Key Learning Skilld &aechniques (Lombardi, Conley,
Seburn, Downs, 2013; Lombardi, Seburn, & Conley,12().
Generalization

Reliability refers to the degree to which scores are consiatehfree of
measurement error across items, examinees, anciathations (APA, AERA, &

NCME, 2009). Where subscale scores are used ini@adb total scores, as in the case



of CampusReady, thfetandardsspecify that reliability statistics should be repd for
each subscale (APA, AERA, & NCME, 2009). Like ewide of observation-based
inferences, test reliability is necessary but nifticgent evidence of validity (Kane,
1992). The third section of chapter two preseritalyity statistics for CampusReady
scores in each Key and each subscale to suppdhitddraming assumption, which is
that CampusReady scores are generalizable aceoss, iscorers, and occasions.
Decision-based Inferences

Decision-based inferences rest on “assumptionstabeyossible outcomes
(intended and unintended) of the decision to beenaadi on the values associated with
these different outcomes” (Kane, 1992, p. 530). fblueth section of chapter two
presents evidence supporting the assumption thapGsReady scores are free of
sources of systematic error that would bias intggtion of scores as indicators of
students’ college and career readiness. This sediscusses the debate around the role
of consequential evidence in validity studies dregotential risks and benefits of using
CampusReady scores to make decisions about students
Extrapolation

The fifth assumption is that students with highanfpusReady scores are more
prepared for college and careers. This assumpgpertts on the inference that students’
future performance in college and careers can tralated from their CampusReady
scores. Extrapolation is the inference that testesccan be used as “indications of
nontest behavior” (Kane, 1992, p. 529). Criterietated evidence supports this inference
by demonstrating a relationship between test sa@rdshe behavior the test purports to

measure to provide support for the inference #sttdcores can be “extrapolated beyond



the testing context to various other contexts (éhg. classroom, workplace)” (Kane,

2001, p. 330).

Purpose of This Study

The purpose of this study is to examine the evidexupporting the five

assumptions underlying the claim that CampusReeoes are valid indicators of

student college and career readiness. After exggdhese assumptions in the second

chapter, the third chapter presents the resulis &ia research questions designed to

provide additional evidence for the validity of CaunsReady score interpretation. The

research questions guiding this study are:

1.

2.

Do CampusReady scores differ significantly by grizdel?

Do CampusReady scores differ significantly basedtadents’ race/ethnicity and
does that effect depend on grade level where deagéhad a significant effect
on CampusReady scores?

Do CampusReady scores differ significantly basedtadents’ mother’s
education and does that effect depend on gradevdwere grade level had a
significant effect on CampusReady scores?

Do CampusReady scores differ significantly basedtadents’ first language and
does that effect depend on grade level where deagéhad a significant effect
on CampusReady scores?

Do CampusReady scores differ significantly basedtadents’ post-high school
aspirations and does that effect depend on gragéwhere grade level had a

significant effect on CampusReady scores?



6. What are the relationships between students’ CaRgady scores and their high

school GPA? How do these relationships differ kgdgrlevel?

The first research question sought to test my hhgmis that student grade level
would have an effect on CampusReady scores irottat students would have
significantly higher scores than younger studéiisere there were statistically
significant effects of grade level on CampusReanyes, | controlled for grade level in
subsequent analyses.

The second, third and fourth research questionsigmeal the differences in
CampusReady scores for subgroups of students torexpe evidence supporting the
assumption that CampusReady scores are free afesoaf systematic error that would
bias interpretation of student scores as indicaibc®llege and career readiness. |
hypothesized that students’ background charaat=igtould have little to no effect on
CampusReady scores.

The last assumption, which is that students wigihéi CampusReady scores are
more prepared for college and careers, was exptaredgh the fifth and six research
guestions. For the fifth research question, | higpsized that there would be small to
moderate effects of students’ aspirations for dftgh school on CampusReady scores,
with higher scores for students who aspired tadttllege than for students with other
plans. For the sixth research question, | hypoteeksihat there would be small to
moderate relationships between CampusReady sawdegrade point average. The
answers to these research questions will providinpinary consequential and criterion-

related validity evidence of CampusReady studemtesinterpretation.



CHAPTER Il
REVIEW OF THE LITERATURE
The claim inherent in the use of CampusReady issitiares can be validly

interpreted as indicators of students’ college @ar@er readiness. This claim is built on
several assumptions which are presented throughsuthapter along with a discussion
of the evidence supporting each assumption. Fimst,chapter explores evidence that the
Four Keys contain the skills and dispositions aisged with success in college and
careers. Next, this chapter explores evidenceGhatpusReady measures the Four Keys.
Third, this chapter explores evidence that CampadiRecores are generalizable across
samples of items, scorers, and occaisions. Fatnithchapter discusses evidence
supporting the assumption that CampusReady scordeea of sources of systemmatic
error that would bias interpretation of scoresmalciators of students’ college and career
readiness. Finally, this chapter discusses evidsagporting the assumption that
students with higher CampusReady scores are mepagad for college and careers.

Assumption One: The Four Keys Contains the Skillsrad Dispositions Associated

with Success in College and Careers
This section presents evidence supporting the gasamthat the Four Keys

model contains the skills and dispositions assediatith success in college and careers.
The historical and contextual evidence presentelarfirst part of this section indicates
that measures of metacognitive learning skills spoamise for use in measuring
students’ preparation for college and careers (8a& Mount, 1991; Goldberg, 1990;
Morgeson, et al, 2007; Oswald, Schmitt, Kim, Ram&agillespie, 2004; Sedlacek,

1996, 2004, Sternberg, 2005, 2008, 2012). The ecapand theoretical evidence



presented in the second part of this section stppioe inference that the Four Keys
model contains the constructs associated with sgdoecollege and careers (Credé &
Kuncel, 2008; Richardson, Abraham, & Bond, 2012bBlos, et al., 2004; Tett, Jackson,
and Rothstein, 1991).
Theoretical and Empirical Evidence that Metacognitve Learning Skills Predict
Success in College and Careers
Cognitivefactors are the content knowledge and acadeniis skidents acquire
in school, whereas the temoncognitivas used to refer to those factors that are not
purely cognitive such as personality traits, skalisd abilities (Conley, 2013; Farrington,
et al., 2012; Sedlacek, 1996, 2004). Conley (2@b8jends that this distinction presents
a false dichotomy because the traits often refewexs noncognitive actually do require
higher order thinking.
Might what we observe when we look for noncognifi@etors be a more
complex form of cognition—a result of executive ¢tioning by the brain as it
monitors and adjusts to circumstances to accomppsiific aims and objectives?
In other words, might these behaviors be manifestanot of feelings, but of
metacognition—the mind’s ability to reflect on heffectively it is handling the
learning process as it doing so? (Conley, 2013, B
Conley (2013) posits that the term “metacognite@hing skills” (para. 7) is a more apt
description of these factors and includes in tledingtion “all learning processes and
behaviors involving any degree of reflection, leagrstrategy selection, and intentional
mental processing that can result in a studentsonved ability to learn” (para 7.) | used

this definition of metacognitive learning skillstimis study.
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| conducted an extensive review of the literatora&entify the main theoretical
models, empirical studies, and trends around thetiication and measurement of
metacognitive learning skills and their relatioqshiwith success in careers, college, and
life. | collected references from academic databaseducation, psychology, and
general social science; citations identified in keyiews and meta-analyses; and
professional recommendations. My search terms declnoncognitive skills,
noncognitive factors, soft skills, interpersonallskintrapersonal skills, 21st Century
Skills,and their derivatives. | included frameworks andlgs based on the following
preferences:

e Empirical studies and theoretical models from etgier the fields of education
(K-12 and higher education), social/personalitygpeogy, and
industrial/occupational psychology.

e Frameworks developed within the last 25 years afdighed in peer-reviewed
journals.

e Meta-analyses of metacognitive constructs writtethe last 15 years and
published in peer-reviewed journals.

First, this section discusses the literature arahedise of noncognitive models and
assessments to predict success in college and-saneedustrial/occupational
psychology, higher education admissions, and Kdization. Next, this section presents
the literature around the relationships betweemtatacognitive learning skills in each of
the Four Keys and achievement in K-12 educatiolege grades, graduation, and

retention; and job performance.
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Personality traits that predict career succesdn 1936, Allport and Odbert
created one of the earliest personality taxononc@staining 18,000 terms that describe
personality which were then classified into 4,5@bke traits (Goldberg, 1990). In the
1940s, Cattell studied scales and subscales ¢ teemis and refined them into a model
of Sixteen Personality Factors (16 PF) to explatividual differences in personality
(Cattell, 1945; Cattell, Cattell, & Cattell, 1993 hese factors are measured by the 16PF
Questionnaire, a widely used personality test. 8gissnt studies on the 16 PF had
indicated that only five of the factors Cattellmtiéed were replicable; these personality
dimensions were called the Big Five Personality &nsions (the Big Five) and they
includeopenness, conscientiousness, extraversion, agmeestsandneuroticism
(Goldberg, 1990). The Big Five is tested by numenmeasures including the Global 5
and the Hogan Personality Inventory (Hogan & Halla?002).

By the middle of the 20th century, the use of peadity tests in personnel
selection was generally considered inappropriaie/glver this view shifted in the early
1990s when meta-analyses by Barrick and Mount (188d by Tett, Jackson, and
Rothstein (1991) presented evidence that persgmakasures were valid predictors of
employee performance (Morgeson, et al, 2007). Baand Mount (1991) found that the
Big Five had moderate relationships with job parfance in five occupational areas:
professionals, police, managers, sales, and slged-skilled jobs. Job performance was
measured by ratings on job proficiency, trainingfigiency, and personnel data. Over all
professional areas and criteria, extraversion ageoufor 47% of the variance in job

performance, emotional stability accounted for 6@¢reeableness accounted for 68%,
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conscientiousness accounted for 68%, and openmesperience accounted for 51% of
the variance in job performance (Barrick & Mour291).

Tett, Jackson, and Rothstein (1991) confirmed theselts, finding a small
overall correlation between personality and jolfgrenance of 0.24. Judge, Higgins,
Thoresen, Barrick (1999) also found that childheodres on measures of three Big Five
factors had small to medium sized relationshipf wéreer success: Extraversion(
0.18,n = 116), Openness € 0.26,n = 116), and Conscientiousness=(0.41,n = 116).
Childhood general mental ability had a strong refeghip with career success<0.53,
n=116) and the Big Five combined with childhood taéability had an even stronger
relationship with career success=(0.64,n = 116). Childhood neuroticism (the opposite
of emotional stability) had a negative relationshith career success € -0.34,n =
116)*

Other models based on the Big Five followed, intigdhe Great Eight
Competencies (the Great Eight) and the Performbmpeovement Characteristics
(Tables 2.1 and 2.2). The Great Eight are corrélatiéh the Big Five but unlike the Big
Five, which were derived from a personality taxogyaieveloped through lexical
analysis, the Great Eight emerged from analyseegléfand manager ratings of
workplace performance thus are criterion-basedt(&aw, 2005). The Competency
Potential Questionnaire and other assessments reghsuGreat Eight. There are small

and medium sized relationships between these emtstand manager competency

Measures of these dispositions also show some peomipredicting college readiness. Richardson,
Abraham, and Bond (2012) found that Conscientiossth@s a very small relationship with college GPA (
=0.19,n = 27,875), as does Agreeableness 0.07,n = 21,734), and Openness (or Intellect and
Imaginationr = 0.09,n = 1,418), whereas Extraversion has a very smathtive relationship with college
GPA ( =-0.04,n = 23,730).
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ratings of overall job performance (Bartram, 2008)e Great Eight are summarized in
Table 2.1.
Table 2.1

The Great Eight Competencies and Definitions

Competency Definition

Takes control and exercises leadership. Initiatéisr® gives direction,
and takes responsibility.
Supports others and shows respect and positivedégiathem in

Leading and Deciding

Supporting and social situations. Puts people first, working efffealy with individuals

Collaborating and teams, clients, and staff. Behaves consisteuitthyclear personal
values that complement those of the organization.

Interacting and Communicates and networks effectively. Successféhguades and

Presenting influences others. Relates to others in a confiderdxed manner.

Shows evidence of clear analytical thinking. Getthe heart of
complex problems and issues. Applies own expeefieetively.
Quickly takes on new technology. Communicates imelriting.
Works well in situations requiring openness to néeas and

Creating and experiences. Seeks out learning opportunities. ldargituations and
conceptualizing problems with innovation and creativity. Thinks adty and
strategically. Supports and drives organizatiohainge.

Plans ahead and works in a systematic and organiagdFollows
directions and procedures. Focuses on customsfasadibn and
delivers a quality service or product to the agtamdards.

Adapts and responds well to change. Manages peesffectively and
copes well with setbacks.

Focuses on results and achieving personal worlctigs. Works best
when work is related closely to results and theaotf personal
efforts is obvious. Shows an understanding of lmsspncommerce, and
finance. Seeks opportunities for self-developmenlt @areer
advancement.

Analyzing and
Interpreting

Organizing and
executing

Adapting and coping

Enterprising and
performing

Note.Adapted from Bartram, 2005, p. 1187.

The Performance Improvement Characteristics (“Pi@je built on the Big Five
and developed in order to improve personnel se@ledgst validation and link personality
constructs to outcome measures (Hogan & Hollan@d2R0rhe PIC are measured by the
Hogan Personality Inventory (HPI), which is basediwe Big Five model, and used in
the Performance Improvement Characteristics jolbyaisamethod to assess individual

differences in job performance. The PIC are sumzedrin Table 2.2.
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Table 2.2

The Performance Improvement Characteristics

Competency Definition
Adjustment Resilient, upbeat, and remaining calenrpressure
Ambition Competitive, self-confident, and takingtiative
Sociability Approachable, outgoing, and social
Likeability Considerate, perceptive, tactful, armbd natured
Prudence Planful, controlled, and attentive toiteta
Intellectance Imaginative, creative, open-mindex! analytical
School Success Staying up-to-date on businessahdital matters

Note.Adapted from Hogan & Holland, 2002, p. 3

This brief overview of the use of models and measaf metacognitive learning
skills in career selection contexts demonstratesistory of using these measures for
predicting job performance. The next part of tlast®n discusses the use of
noncognitive models and measures in higher edutatimissions.

Diversity in higher education admissionsin January of 2012, Educational
Psychologist produced a special issue on colledauaiversity admissions with a focus
on theory and measurement. This issue focusedeousti of noncognitive assessments
for admissions on some campuses in the contexoef conscious admissions practices
and the enrollment gap. Robert Sternberg wrothenrtroduction to the issue that
“those who design admissions procedures are theKgapers’ of higher education and
thus play a nontrivial role in shaping the direotaf human society” (Sternberg, Gabora,
& Bonney, 2012, p. 2). Meanwhile, institutions aglrer education struggle to recruit
students of color and low-income students anddédlenge is particularly pronounced
when research demonstrates that traditional measisexl in college admissions are
biased against students of color and low-incomeesits. For example, White students’

average scores on the SAT, ACT, GRE, GMAT, LSATd MCAT tend to be higher
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than African American, Asian American, and Hispastiedents’ scores on those tests
(Camara & Schmidt, 1999). In addition, White studeacores on the NELS:88 reading
and math 12th grade assessments were higher thacdhes of students of color, and in
each ethnic group students from high-SES backg®aodred higher than students from
low- and middle-SES backgrounds (Camara & Schni@f9).

In 2003 the United States Supreme Court held inlandmark cases that
universities have compelling interests in promotingersity through race-conscious
admissions practice&rutter v. BollingerandGratz v. Bollingerln both of these cases,
White students sued the University contending ttey were denied admissions because
students of color were admitted due to the Unitgssrace-conscious admissions
policies. InGratz,the Court affirmed their holding in tiRegents of the University of
California v. Bakkg€1978) that universities have an interest in prongpdliversity on
campuses and that interest is compelling enoughrfiwersities to use race as a factor in
admissions without violating the Fourteenth AmendmElowever the use of racial
guotas or points systems is not permissiblé&iutter, the court held that the Law
School’s race-conscious admissions policy was dotishal. Central to the Court’s
opinion inGrutter was that the Law School did not define diversalel/ on ethnicity
and that it did not use race as a predominantfalsti as one factor among several
admissions criteria. In his majority opinionBakkeJustice Powell asserted that
“diversity that furthers a compelling state intérescompasses a far broader array of
qualifications and characteristics, of which raciakthnic origin is but a single, though

important, elementBakke 1978, p. 437).
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As demonstrated in these cases, the race-basdtheabgap in US colleges is
wide enough that the Supreme Court has held tloamgting diversity on college
campuses is a compelling government interest, mgahat it is important enough that
universities can use race as a factor in admititndents without violating the Fourteenth
Amendment. However, race cannot be the only coitefor admissions and quotas or
points systems cannot be used, race can only tsdssad individually along with other
factors University of California v. Bakkd, 978 Gratz v. Bollingey 2003;Fisher v.
University of Texas2012). Despite gaining the Court’s permissionde tace as a factor
in admissions, a challenge persists in college ssions: how to recruit and enroll a
diverse student body while at the same time efiitygprocessing the myriad
applications received by universities each year?

In Grutter v Bollinger,Justice O’Connor’s majority opinion stated tha th
University of Michigan Law School’s policy of loaky “beyond grades and scores to so-
called ‘soft variables,” such as recommenders’ esiism, the quality of the
undergraduate institution and the applicants essaythe areas and difficulty of
undergraduate course selection” was permissibldd@). However, this type of holistic
applicant review is not scalable outside of selectiniversities and graduate schools. In
2011, 8.2 million applications were submitted t&lUcolleges and universities
(Clinedinst, Hurley, & Hawkins, 2011). In orderpoocess these applications and admit
diverse student bodies within the guidelines imgdsgethe Supreme Court, admissions
offices seek systematic, easy to administer, afett®fe measures that are less prone to
the biases of traditional college admissions measand that contribute information

about students’ potential for success in colleganf@ra & Schmidt, 1999; Sedlacek,
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2004; Soares, 2012, Sternberg, 2012). The moddIsn@asures of metacognitive
learning skills used in college admissions andudised here were developed in response
to this challenge.

For instance, an early scholar in this area is&etl, who developed a model of
the noncognitive variables useful for admittingdgnts from traditionally
underrepresented populations to higher educatiedlaSek’s Noncognitive Variables
(1996, 2004) include positive self-concept or coefice, realistic self-appraisal
(especially academic), successfully handling tletesy and/or racism, preference for
long-term goals to short-term or immediate nedus atvailability of a strong support
person, leadership experience, community involveeerd knowledge acquired in a
field. Sedlacek’s model was designed to be morsites to non-dominant cultures than
traditional admissions models, thus it attemptaaoount for ways of demonstrating
these attributes that transcend mainstream cuFareinstance, Sedlacek used “gang
leader” as an example of the type of past expegidimat would demonstrate leadership
(1996, 2004).

Many colleges and universities use Sedlacek’s Ngmitiwe Questionnaire or
modified versions as part of their admissions pcast for instance Oregon State
University administers an open-ended questionrmsed on Sedlacek’s model and
several other universities have adapted and impiedeOregon State’s questionnaire as
part of their admissions process (Jaschik, 2018dI8g 2008). Sedlacek and his
colleagues have published numerous articles degatitie success of the tool in admitting
underrepresented students to higher educationngpicbdicting their success (see e.g.,

Noonan, Sedlacek, & Veerasamy, 2005; Sandlin &&=, 2006; Sedlacek, 1993,
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1996, 2003, 2004, 2005, 2008, 2001; Tracey & Se#lat984). A metaanalysis of
studies involving the Noncognitive Questionnairendestrated that the tool was indeed
biased towards students from underrepresented gjrthus it would in fact work as an
admissions tool that would allow universities torgtdmore underrepresented students
(Thomas, Kuncel, & Credé, 2007). However, the toas not a valid measure of
students’ success in college because results tedithat many of the constructs had
little to no correlation with students’ college GPBAretention: although it would not
even rate as small according to Cohen’s (1992¢efiee criteria, self-concept had the
strongest relationship with college persistence Q.14,n = 2861) whereas
nontraditional knowledge had a very small negatelationship with persistence £ -
0.08,n =932, Thomas, Kuncel, & Credé, 2007). Thus tlok saccessfully discriminates
between underrepresented and traditional studemtggver the underrepresented
students it admits may not have the skills andasigjpns required to succeed in college
(Thomas, Kuncel, & Credé, 2007).

Another early model used in higher education igd'#(1975) Social Integration
Theory which includes institutional factors likeetbommitment of the institution in
increasing student success; high expectationgutisti-wide; academic, social, and
financial support; academic and social integrateord how well the institution fosters
learning. Tinto considered positive experiencesampus related to these factors central
to students’ integration in campus and integratias the key to persistence. Tinto’'s
model is widely cited and there is evidence thadlehts’ academic and social
engagement does affect persistence, however theree for the predictive power of the

other factors is weak (Pascarella & Terenzini, 2005
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Another framework, Bean’s Student Attrition mode§s synthesized from a
review of other models including Tinto’s Socialdgtation Theory and theories related
to worker turnover to articulate the factors thantcibute to student persistence in higher
education (Bean, 1980, 1985, 1987). Bean’s theurydes students’ background
characteristics, students’ financial resourcesjegand academic performance, social
factors, bureaucratic factors, external environmgsychological and attitudinal factors,
institutional fit and commitment, and studentsemtions (Bean, 1980, 1985, 1987; Bean
& Metzner, 1985).

Sternberg developed a theory of successful inteillig called WICS, which
stands for wisdom, intelligence, creativity, syrsized (Sternberg, Bonney, Gabora &
Merrifield, 2012). This theory and its measure weegeloped to go beyond the
traditional measures of intelligence in order tttdrecapture the abilities required to
succeed in every day life in the real world. Stengls WICS model includes the
following constructs that people need to be suduesseativity, analytical intelligence,
practical intelligenceandwisdom This theory asserts that intelligence is notdiaad
that improving the WICS skills improves individudisadership and citizenship.
Sternberg applied this theory to college admissibrmugh two studies, the Rainbow
Project and the Kaleidoscope Project (Sternberg9R0n the Rainbow Project, an
assessment based on this theory was developedsaddar college admissions as a
supplement to the SAT for 1,013 first-year collsggdents at the University of Michigan
(Sternberg, 2011). The researchers collected stisdeaseline data including
standardized test scores and high school grad¢ pognage and administered

assessments measuring the WICS motlghlytical intelligencavas assessed through
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the SAT and additional multiple-choice analytidahns developed by the researchers.
The researchemso developedultiple-choice, performance-based, and open-ended
items to measurereativity, multiple-choice and situational judgment invergerto
measureractical intelligence. Wisdomwas not measured in this study. Results from this
small study indicated that this measure predictetbrgraduate GPA and added
substantially to the predictive power of the SATrtRer, compared with the SAT, the
measure did reduce ethnic subgroup differenceticpkarly for Latino and African
American students.

In Project Kaleidoscope, items based on the WIC8ehof successful
intelligence were added to the Tufts Universitylaggion. This study was based on the
Rainbow Project, but it also measureiddomin addition as the other WICS constructs
through a series of untimed essay questions ofufts-specific supplement to the
common application (Sternberg, Bonney, Gabora, iifed, 2012). Admissions
decisions were influenced by the quality of theagsor the evidence of creative,
practical, or wisdom-based abilities and acceptaates for applicants receiving an A
were double the rates for applicants who did nog¢ikee an A on the essays. The
researchers found that higher ratings on the egsagscted involvement in
extracurricular and leadership activities (Stergb&onney, Gabora, & Merrifield,
2012). These studies have limitations, particuleglyarding their generalizability: both
took place on single college campuses, Univerditiohigan and Tufts, with small
convenience samples. Despite these limitationyg,dbdandicate that measures of skills

beyond content knowledge have some potential feirusollege admissions, specifically
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measures of students’ ability to demonstrate wisttmwugh analytical intelligence,
creativity, and practical intelligence.

Another model, the Twelve Dimensions of Collegedstt Performance, was
developed from a review of educational objectived mission statements from 23
colleges to identify criteria for success in coldgriede, et al., 2002; Oswald, et al.,
2004). The College Board and researchers at theelsiiy of Michigan developed two
measures of these skills: a situational judgmeregntory and a biodata measure and
analyzed the relationships between students scoreabscales of the 12 dimensions and
college cumulative GPA and absenteeism for a ssaatiple of 654 students in one
university (Schmitt, 2012). After high school GPAdBACT/SAT scores, the strongest
relationships were between college GPA Kndwledge(r = 0.26),Ethics(r = 0.16), and
Perseverancé = 0.06). Only Knowledge would rate as small acogdo Cohen’s
(1992) effect size criteria, although correlatethvemall effects may nevertheless
contribute additional useful information about &nt$’ potential, the constructs
measured in these studies had such low predictweepthey may be of little practical
use in identifying college students’ potential begdheir GPA and test scores.

These lackluster results may have been due to ¢tleauts used to identify the
constructs contained in the Twelve Dimensions modet researchers presented no
evidence supporting the main assumption underlgheg model, which was that the
educational objectives and mission statements 85mniversities would relate to
students’ success at all universities. These usitwes were not selected at random and
no direct evidence was presented regarding theresentativeness of national

institutions, although the researchers claimedttiey “varied on characteristics such as
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public/private and large/small enrollment” (Oswa@04, p. 191). Further, of the 35
institutions originally identified, only 23 weredluded because they provided “usable
information. Institutions not providing usable infmation did not explicitly state their
educational objectives or provide a university misstatement” that was accessible
online and available through a web search (Osv2al@4, p. 191). Although the
researchers stated that they wished to incorparaggiety of stakeholders’ voices in the
process, they provided no information about théviddals who developed those
objectives and mission statements and whose vithegsrepresented.

This overview of the use of models and measur@setécognitive learning skills
in higher education demonstrates that models chcoghitive skills and disposition and
their measures may have some utility in predicttuglents’ college readiness if the
models used are supported by more evidence thdratheworks currently in use and
discussed here. The next part of this section thescthe current policy focus on college
and career readiness and the use of college aadraaadiness models and measures in
K-12 education.

College and career readines£ollege and career readiness is one of the most
pressing issues in educational policy todagllege and career readiness

The level of preparation a student needs to earallsucceed—without

remediation—in a credit-bearing general educatmurse at a postsecondary

institution that offers a baccalaureate degreeamsfer to a baccalaureate

program, or in a high-quality certificate programatenables students to enter a

career pathway with potential future advancemenh(€y, 2010, p. 21).
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The stated goal of President Obama is to ensut@llrstudents are ready for college and
careers upon high school graduation. The Obamarastnation intends to codify this
goal in the reauthorization of tli#gementary and Secondary Education vbich will

call for higher standards in English language aints mathematics, assessments aligned
with those standards, improved professional devety, and evidence-based
instructional models and supports (U.S. DepartroéBducation, 2010). Similarly, the
federalRace to the Togrant competition awards funds to states andiclistthat adopt
reforms including standards and assessnaigsed with these goals (U.S. Department
of Education, 2009).

Another example of the current focus on college @aréer readiness in education
policy is the adoption of theommon Core State Standatuls45 states. These standards
were developed through a partnership between tief Council of State School Officers
and the National Governors Association and were@ded to ensure that students
graduate from high school prepared to succeedlieggand the workplace (National
Governors Association, Center for Best Practiced,the Council of Chief State School
Officers, 2010).

The achievement gap and college and career readiness. One reason for the
increased policy focus on college and career readirs that postsecondary education is
increasingly important in today’s workplace and tyet achievement gap or the
occurrence that “one group of students outperfanwther group, and the difference in
average scores for the two groups is statisticjgificant (that is, larger than the
margin of error)” persists beyond secondary schodlinto college and the workplace

for individuals of color and those from low-incorbackgrounds (Aud, et al., 2013, p.
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210). Results from the National Assessment of Eilutal Progress (NAEP)
demonstrates the achievement gap in K-12: Whitdesiis scored 26% higher than
Hispanic and African American students on the éigitade mathematics version of the
NAEP and White students’ scores on the eighth gredding NAEP were 25% higher
than Hispanic students’ scores and 23% higher Afiacan American students’ scores
(Hemphill & Vanneman, 2011; Vanneman, Hamilton,d&&@h Anderson, & Rahman,
2009).

The achievement gap follows students from high skimbo college. College
access for underrepresented groups has increasdtel®nroliment and graduation rates
of students of color and students from low-incoraekgrounds still lag behind those of
White and higher-income students (Aud, et al., 2@&nevale & Strohl, 2013; Reardon,
2011). College enrollment is at an all-time higli&tmillion undergraduate and three
million graduate students and enrollment is prgedb swell to 20 million students by
2018 (Aud, et al., 2013; Hussar & Bailey, 2009)thalugh college enroliment rates are
swelling, particularly for students of color, fewstudents of color are projected to enroll
in college than White students, with 2018 enrollimeareasing to:

e 12.2 million students who are White (a 4% increase)

3 million students who are African American (a 26%rease),

e 2.9 million students who are Latino (a 38% incrg¢ase

e 1.6 million students who are Asian/Pacific Islan@®29% increase), and

e 300,000 students who are Native American or Ald$é&tive (a 32% increase)

(Hussar & Bailey, 2009).
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As demonstrated by these projections, the enrollmestudents of color will increase
proportionately but will still not match that of W students. Further, despite higher
enrollment rates, college graduation rates areftowall students and particularly for
students of color and low-income students. Apprataety 57% of first-time college
students seeking a bachelor’s degree and enralletinie in a four year institution will
graduate from college within six years, with highgeaduation rates for Asian/Pacific
Islander students (67%) and White students (60%lober rates for Hispanic/Latino
students (48%), African American (42%), and Ameritadian/Alaska Native students
(40%) (Aud, et al., 2010).

African American, Latino, and low-income students also disproportionately
concentrated in lower funded, open-access, two{f@undyear colleges compared with
their White peers (Carnevale & Strohl, 2013). Sih@85, most new White enrollments
(82%) attended the 468 most selective collegesawhdst Latino (72%) and African
American (68%) enrolled students attended opensaoualeges (Carnevale & Strohl,
2013). The better funded, more selective collegesres\White students are concentrated
tend to have higher graduation rates, higher @tstudents going on to graduate and
professional schools, and better career outcomes wbmpared with the less selective
colleges because the better funded schools have msources to spend on students
(Carnevale & Strohl, 2013).

College enrollment differs by the income levelstufdents as well: 25% fewer
students from low-income families were enrolled¢atiege than students from high-
income families in 2008, the same enroliment gap llas persisted since 1972 (Antonio

& Bersola, 2004; Aud, et al., 2010; Bell, Rowan-Ken, Perna, 2009; Cabrera & La
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Nasa, 2001; Merchant, 2004). From 1972 to 2008etheas a 20% enroliment gap
between high- and low-income students (Aud, e8l10). Even controlling for access to
financial aid, high-income students are 55% mdeelyito apply to four-year colleges
than their lowest-income counterparts, and low4mectudents are 15% less likely to
apply than middle-upper income students (Cabreta&lasa, 2001).

These income-based enrollment and graduation gapasignificant that the
Obama administration released a call to actioaditicreasing College Opportunity for
Low-Income Students which the administration outlined prioritiescaresearch-based
strategies designed to improve the access to ammgssliin higher education for low-
income students (U.S. Department of Education, 2014

The Obama administration’s call to action arourateasing opportunities for
low-income students contains four major barriergtiose students and research-based
interventions to minimize those barriers (U.S. Dépant of Education, 2014). The first
intervention proposed by the Obama administrasoficonnecting more low-income
students to college where they can succeed andieaging completion once they arrive
on campus” (U.S. Department of Education, 2014.6). Although this approach is
designed to reduce the phenomenoarafermatchingor low-income students,
undermatcheare also common for African American and Latinadsints, and this
approach can support those students as well (BaBl@ngos, & McPherson, 2009).

Undermatchingpccurs when students are “presumptively qualifeedttend
strong four-year colleges but did not do so, indt&@#ending less selective four-year
colleges, two-year colleges, or no college at@Bwen, Chingos, & McPherson, 2009,

p. 88). Students who attend selective colleges tegdaduate at higher rates and in
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shorter periods of time than similar students g4 elective universities and so
undermatched students may be greatly disadvantagtir institutional choice. This
disadvantage is particularly impactful on AfricamArican students (particularly African
American women) and students from low-SES backgtsifhased on family income and
parental education levels) for whom undermatchesrasre common (Bowen, Chingos,
& McPherson, 2009). For instance, just 27% of stislérom families in the highest
income quartile were undermatched but 59% of stisdeom families in the lowest
income quartile were undermatched (Bowen, ChingddcPherson, 2009). While the
causes of this undermatching are complex and watkidostudent, Bowen, Chingos, and
McPherson contend that the causes may be a conabirmdtinertia and a lack of
information, college planning, and encouragemehis phenomenon is also a potential
explanation for the persistence of the achievergaptonce students leave high school
and enter college.

The second intervention proposediiCall to Actionis, “increasing the pool of
students preparing for college” (U.S. DepartmeriEddication, 2014, p. 28). The third
intervention is, “reducing inequalities in colleg@vising and test preparation” (U.S.
Department of Education, 2014, p. 35). These ietetions seek to promote a culture of
college preparation in middle and high schoolsubloexposure to enrichment programs
and STEM education, challenging curricula, morerimfation about financial aid,
mentorships, and high quality guidance counseliogv-income students can benefit
greatly from high quality guidance counseling bessaearning potential is increasingly
closely tied to educational attainment: in 2011drae annual earnings for young adults

with a bachelor’s degree was approximately $45,200% more than the $37,000 per
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year earned by young adults with an associate’sede$0% more than the $30,000 per
year earned by those with a high school diplomd, %% more than the $23,000 earned
by those who had not earned a high school diplontaeoequivalent (Aud, et al., 2013).
In 2012 there was 6.8% unemployment overall, fdiniduals who had earned a
bachelor’s degree or higher that rate was 4.3% edseit was 8.3% for individuals with
only a high school diploma (BLS, 2013). The unempient rates for White adults with

a BA or higher was 3.7% whereas it was 6.3% forcafmt American adults; for White
adults who did not graduate from high school it w&1% as opposed to 20.4% for
African American adults who did not finish high scih (BLS, 2013).

These differences are minimized as individualsiobtaore education. In 2008,
African American and Hispanic young adults withaelbelor's degree or less education
earned less than White young adults, however detlet of master’s degree or higher
there were no measurable differences in earninghése groups (Aud, et al., 2010).
Thus, education may be the key to minimizing thdisparities however “the
postsecondary system mimics and magnifies thelrasthethnic inequality in
educational preparation it inherits from the K-38tem and then projects this inequality
into the labor market” through phenomena like undgching (Carnevale and Strohl,
2013, p. 7). Equitable and high quality programsigieed to develop students’ college
and career readiness are vital to minimizing tlvenme- and race-based differences in
educational attainment and economic outcomes.

The fourth intervention is, “seeking breakthroughsemedial education” (U.S.
Department of Education, 2014, p. 41). This intatian is designed to reduce the

number of students who enroll in remedial courszsbse there is evidence that many
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students never move out of remedial education atadcredit-bearing courses. The
Obama administration presents a three-stage agptoaddressing this intervention:
better curricular alignment between high school$ @lleges, better assessments for
students entering postsecondary systems, and imgmamedial courses.

As discussed in the next section, the developmaht@easurement of students’
metacognitive learning skills show promise in impng students’ college and career
readiness, particularly for students of color dmase from low-income backgrounds.
Measures like CampusReady could be used to suftigoassessment stage proposed by
the Obama administration by diagnosing studentgdireess for college and careers based
on the Four Keys model.

Metacognitive learning skills and college and career readiness. Improving the
development of students’ metacognitive learningskhows promise for improving
student college and career readiness (Credé & Kua@es; Oswald, Schmitt, Kim,
Ramsay, & Gillespie, 2004; Richardson, Abraham,@&@, 2012; Robbins, et al., 2004;
Sedlacek, 1996, 2004; Sternberg, 2005, 2008, 2012)meta-analysis of 7,167 studies
examining the psychological correlates of collegelents’ grade point average (GPA)
50 factors were identified from five overlappingnaains: personality traits, motivational
factors, self-regulatory learning strategies, stisleapproaches to learning, and
psychosocial contextual influences (Richardsonahbm, and Bond, 2012). Richardson,
Abraham, and Bond observed the strongest relatipagtetween college GPA and the
motivational factors examinegerformance self-efficaayas the strongest correlate,
followed by high school GPA, ACT scores, and grgdals.Time/study managememad

a small relationship with college GPA. There weldimm sized correlations between
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college GPA an@cademic self-efficacgndeffort regulation and weak correlations
between college GPA arainotional intelligence, metacogniticand the Big Five factor
conscientiousnes3est anxiety and procrastination had large negatorrelations with
college GPA. Results of the Richardson, et al. 2@iudy demonstrates that measures
of these metacognitive learning skills show pronfi@eassessing student preparation for
college, particularly measures of the skills thadvs large and moderate relationships
with college GPA.

Credéand Kuncel (2012) conducted a meta-analysis ongllationships between
students’ study habits, skills, and attitudes avltbge performance. Results of that study
generally confirmed those of Richardson, et all@0namely, the existence of a
moderate relationship between college GPA and dtatts, skills, and attitudes as well
as the student attitudes towards learning. Resfittee Credé and Kuncel (2012) study
also confirmed the finding thatetacognitiorexplains about 3% of the variance in
college GPA. None of the study skills factors hadamge an effect on college GPA as
performance self-efficaggrade goalseffort regulation oracademic self-efficaagid in
the Richardson, Abraham, and Bond study; althougbne factor accounted for a large
proportion of the variance, the aggregate measxgiained 11% of the variance in
college GPA (Credé and Kuncel, 2012). While moghese effects were small, they
were on par with traditional measures includinghrsghool GPA and ACT scores which
explained 16% of the variance, and SAT scores wéxgiained 8% of the variance in
college GPA (Richardson, Abraham and Bond, 2012).

This overview demonstrates that it is not unreasteni® consider measures of

metacognitive learning skills for use in measushgdents’ preparation for college and
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careers along with traditional measures (Barrickl&unt, 1991; Goldberg, 1990;
Morgeson, et al, 2007; Oswald, Schmitt, Kim, Ram&agillespie, 2004; Sedlacek,
1996, 2004, Sternberg, 2005, 2008, 2012). The s@otion presents evidence of the
degree to which the Four Keys model representsiaadribes the constructs associated
with success in college and careers.
Theoretical and Empirical Support for the Four Keys Model

This section describes the empirical and theoresigaport for the Four Keys
model of college and career readiness (Conley, R@ahley first developed his model
based on the results of the College Readiness &watufor Schools and Teachers
(CREST) project, which was sponsored by the Bitl Melinda Gates Foundation
(Conley, 2009, 2010) and other previous researoml@y, 2003). The CREST consisted
of evidence from programs and practices at 38 pgftierming high schools nationwide
selected because they served populations typiaatierrepresented in higher education
and were achieving better than expected resuftsaparing students for college. School
characteristics such as school type and size, gpbgrsetting and location, student body
demographics, performance indicators, and, in @adr, college readiness programs and
practices were considered as schools were sele&tddols with high proportions of
low-income students, English language learnersnbaatudents, and African American
students were oversampled, as these groups areemesented in postsecondary
education.

Site visits at each of the 38 schools took pladevben September 2007 and May
2008. During this time, EPIC researchers colleetagnsive information on the schools

including classroom observations; school documentd;interviews and focus groups
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with administrators, counselors, teachers, andestisd The results from this study and
previous research pointed to policies and practitaisschools were employing to
achieve high degrees of success for their studéhtsresults from CRESST and
subsequent studies formed the foundation and subsécefinements of the Four Keys
model (Conley, 2014). The Four Keys of College @adeer Readiness is a theoretical
framework organized into four domainsey Cognitive Strategies, Key Content
Knowledge, Key Learning Skills and StrategagiKey Transition Knowledge and
Skills.Within each of these domains, constructs are orgarierarchically into aspects
and then components.

The following sections provide an overview of thmuFKeys and the evidence of
the relationships between the constructs contamedch of the Four Keys and success
in K-12 education, college, and careers. This i@wéthe literature indicates that the
Four Keys contains metacognitive learning skilkst tstudents need to be ready for
college and careers.

Key Cognitive Strategies.The Key Cognitive Strategies are “ways of thinking”
that can help students succeed in post-secondaimpements (Conley, 2014, p. 55).
Findings from studies examining the expectationsotiege faculty, the content of
college courses, high quality college readinessdstals, and studies into the Common
Core State Standards demonstrate that colleg@iatsts expect students think critically,
conduct research, and produce high-quality writterk that demonstrates a coherent
line of reasoning (Conley, 2003, 2009; Conley, Dmwnd, de Gonzalez, Rooseboom, &
Stout, 2011; National Governors Association, CefteBest Practices, and the Council

of Chief State School Officers, 2010; National Resk Council, 2011).
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Similar attributes have also been identified asleggbility skills (Association
for Career and Technical Education, 2010). Empleyecognize these skills as essential
for successful on-the-job performance and wanir®dmployees who possess effective
communication, critical thinking, problem solvirand creativity skills (Conference
Board et al., 2006; Hart Research Associates, 20¢ilonen, 2012; Saflund Institute,
2007). The Key Cognitive Strategies address thisge and workplace expectation in
that they describe the process of addressing dgmnottrough collecting and analyzing
information, communicating results, and maintairapgropriate precision throughout
(Table 2.3).
Table 2.3

Key Cognitive Strategies: Aspects, Components Dafichitions

Aspect Component

Problem Formulation: Students demonstrate Hypothesize: Students formulate a complete,

clarity about the nature of the problem, identify = comprehensive hypothesis that contains a cause-

potential outcomes, and develop strategies for ~ and-effect or thesis statement that is sufficient t

exploring all components of the problem formulate a potential solution to the task.
Strategize: Students consider one or more plausible
approaches that could lead to a solution and
generate a feasible plan of action to implement the
approach. In the process, students may revisit and
revise the hypothesis as a result of thinking about
potential methods to solve the problem.
Identify: Students consider a full range of
appropriate resources and determine how and where

. . . to locate available informational material and seur
Research:Students explore a full range of avaﬂablg*1ata

resources and collection techn_lques or generate Collect: Students make judgments about available
original data. They also make judgments about the

. . ; informational material and data sources, considerin
sources of information or quality of the data, and - o .
; . . validity, credibility, and relevance. In additicthey
determine the usefulness of the information or data ! :
Collect information and data necessary to address
collected. . - )
the hypothesis. Students may revisit their resaurce
and information collection process as their thigkin

evolves.
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Table 2.3

Key Cognitive Strategies: Aspects, ComponentsDagfithitions (Cont.)

Aspect Component

Interpretation: Students identify and Analyze: Students deconstruct information and data, select
consider the most relevant information or evidence, and use analytical tools to structurditfigs or
findings. In order to make connections andnsights. They look for patterns and relationskipghe basis

draw conclusions, they need to use for developing ideas and insights relevant to tlubjem and
structures and strategies that contribute toits solution.
the framework of communicating a Evaluate: Students group information into usable pieces,

solution. Reflecting on the quality of the  connect ideas and supporting evidence, and draw
conclusions drawn is an important part of conclusions. They also reflect on the quality &f th
this strategy. conclusions they have drawn.

Communication: Students organize Organize: Students incorporate ideas and supporting
information and insights into a structured evidence purposefully using structures that dennatesthe
line of reasoning and construct a coherentline of reasoning.

and complete final version through a
process that includes drafting,
incorporating feedback, reflecting, and
revising.

Construct: Students create a draft, incorporate feedback to
make appropriate revisions, and present a finadywbthat is
appropriate for the purpose and the audience.

Monitor: Students determine and apply standards for

Precision & Accuracy: Students apply recision and accuracy appropriate to the subjeet a
this strategy throughout the entire processfhroughout the task. ¥ approp e

They are appropriately precise and
accurate at all stages of the process,

determining and using language, terms, Confirm: Students confirm that the final product meets all

expressions, s, termncogy, and  1S0bIne-specc standari o pecison andagoy
conventions appropriate to the subject are§) ngven%io,ns » EXp ' ’ '
and problem. '

Note: Adapted from Conley (2012, 2014)

There is empirical support for the inclusion of #e&y Cognitive Strategies in a
college readiness model: related dispositionslsskihd instructional strategies have
small to moderate relationships with K-12 achievetand college GPA (see Table 2.4).
For example, Richardson, Abraham, and Bond (20d@)d thatritical thinking, or the
capacity to critically analyze learning materiagdha small significant and positive
relationship with college GPA € 0.15,n = 3,824). Lindner & Harris (1998) found that
executive processingvhich includes the process of analyzing the tdekgloping a
strategy, monitoring cognition, and evaluating strategy, had a small correlation with
GPA in a small sample of undergraduate and graduatkentsr(= .23,n = 256,p <

.005). At the K-12 level, instructional strategasund cognitive strategies can lead to
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higher student achievement. For example, Hattiog2fund that teaching strategies
that involveproblem solvindhad a medium sized relationship with student admeant
in K-12 d = 0.61,n = 15,235). Similarly, instructional strategiestthmvolve generating
and testing hypothes¢d = 0.61,k = 63 studies) had medium sized relationships with
student achievement (Marzano, Gaddy & Dean, 2000).

Table 2.4

Effects of Constructs Related to Key Cognitivet8gjias on K-12 Achievement and

College GPA

Construct (authors) Effect n
Critical Thinking (Richardson, Abraham, and Bon@12) 0.15* 3,824
Need for cognition (Richardson, Abraham, and B&td,2) 0.19* 1,418
Openness (Richardson, Abraham, and Bond, 2012) *0.09 23,096
Problem solving in math (Marcucci, 1980, as cite¢iattie, 2009) 0.35** 33 studies

Problem solving in science and math (Curbelo, 1884ited in
Hattie, 2009)

Interpersonal cognitive problem solving (AlmeideD&nham, 1984,
as cited in Hattie, 2009)

Increasing cognitive flexibility (Mellinger, 1994s cited in Hattie,
2009)

Problem solving instructional methods (Hembree 2198 cited in
Hattie, 2009)

Problem solving in science (Taconis, Ferguson-téesél
Broekkamp, 2001, as cited in Hattie, 2009)

Instructional strategies that involve generating gsting hypotheses
(Marzano, Gaddy & Dean, 2000)

0.54** 68 studies

0.72** 18 studies

1.13** 25 studies

0.33** 55 studies

0.59** 22 studies

0.61** 63 studies

*Relationship with college GPA,; **Relationship witt+12 achievement

These cognitive skills, along with all of the skiind strategies outlined in the
Four Keys, can and should be taught to studerdsdi@r to prepare them for the rigors of
college and careers (Conley, 2014; Halpern, 1998)vever, despite the relationships
between the use of cognitive strategies and suacesdlege, many students leave high

school without receiving instruction on how to cdetp assignments that require
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cognitive engagement (Angus & Mirel, 1999; BrowrC&nley, 2007; Conley, 2005).
This may be due to the complexity of teaching tresks, for example teachingroblem
Formulationmay be counter-intuitive for teachers because téeg to articulate the
problem to be solved for students rather than regustudents to formulate the problem
on their own by presenting open-ended or challengaenarios (Conley, 2014).
Researcltan also be challenging to teach students in tedryrld, in part due to the
plethora of low-quality information available ordiiConley, 2014; Halpern, 1998).
Halpern (1998) contends that many colleges nowiregtudents to take courses on how
to critique and analyze information and media beeao many students enter college
with poor information literacy.

Another potential difficulty with teaching the K&ognitive Strategies is that
they are best taught embedded in content (PerkiB8al&mon, 1989). Perkins and
Salomon (1989) considered the question, “Are cognigkills context-bound?” (p. 23)
and determined that while there are some geneggalittbee strategies that will apply in all
scenarios, expert use of these strategies istidetli by contextual knowledge and vice
versa: “general heuristics that fail to make contéth a rich domain-specific knowledge
base areveak.But when a domain-specific knowledge base operaitb®ut general
heuristics, it is brittle—it serves mostly in haindl formulaic problems” (p. 23). This
premise had its roots in the research around agpedrtificial intelligence, and transfer.
The research into expertise indicates that theaedifference between the way novices
approach problems and experts’ approach (Conleyd;2erkins & Salomon, 1989).
When approaching problems, experts access a repavfalomain-specific patterns and

extend those patterns to the problem to be solwguidcess callefbrward reasoning)
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whereas novices have no similar accessible dataligesdterns and so they must use
backward reasoningp determine the unknown from the known (PerkinS&iomon,
1989). Novices develop surface strategies thalaagely procedural in nature, while
experts employ innovative and sophisticated strasetfpat involve critical thinking and
deep processing (Alexander, et al., 2003; Conlé$22Vrugt & Oort, 2008). Surface
strategies are not without merit. They are requicecny task requiring rote
memorization (e.g., for multiple-choice exams), anthe theorists believe they are
central to the development of foundational conkerwledge (Vrugt & Oort, 2008). A
surface approach to learning does have a relatipngth undergraduate GPA, however
the relationship between GPA and deep approacHeanaing is stronger (Richardson,
Abraham & Bond, 2012).

Similarly, work in Artificial Intelligence demonsited that when humans and
computers approach a completely new domain, thgytave the ability to deploy a set
of general heuristics, which tend to result in weakcomes (Perkins & Salomon, 1989).
These findings were supported by research intsteahat indicates that thinking is
domain-specific and that transfer of knowledge skitls from one domain to another
must be “cued, primed, and guided; it seldom ocspoataneously” (Perkins &
Salomon, 1989, p. 19). Thus, Perkins & Salomoneaxmhthat while there are some
general cognitive skills, such as those descrilyetth® Key Cognitive Strategies, these
skills function best when employed in context.

A combination of subject-specific critical thinkimgstruction with separate and
explicit instruction in general critical thinkingrategies (such as those outlined in the

Key Cognitive Strategies) is most effective for deping students’ cognitive strategies

38



(Abrami, et al., 2008; Conley, 2014; Perkins & $adm, 1989). To better facilitate the
development of students’ Key Cognitive Strategilesy should be explicitly taught

within the content areas through heavily scaffolddtllenging, open-ended assignments
that require students to exercise the full rangstiategies (Capon & Kuhn, 2004; Dochy,
Segers, Van den Bossche & Gijbels, 2003; Erics@@harness, 1994; Hmelo-Silver,
2004; Pease & Kuhn, 2011). Students will progrémsgaa continuum from novice to
expert as they develop these strategies alongowittent knowledge (Baxter & Glaser,

1997; Conley, 2014; Perkins & Salomon, 1989).

Key Content Knowledge.Key Content Knowledge (KCK) is defined as:
The foundational content and big ideas from colgesuis that all students must
know well, and to the understanding of the big glimacore subject areas that
enable students to gain insight into and retaintwilingy are learning. Also
included in this key are the technical knowledge skills associated with
specific career aspirations, the ways in which etisl interact with content
knowledge, its perceived value to them, the ettogly are willing to expend to
learn necessary content, and their explanatiomggfthey succeed or fail in
mastering this knowledge. (Conley, 2014, pp. 55-56)

The structure of Key Content Knowledge differs frtre other Keys. It contains two

aspects, described in Table 2.5, but unlike therdleys it does not include discrete

components.
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Table 2.5

Key Content Knowledge: Aspects, Components, andibais

Aspect Component
Cultivate developmentally appropriate mastery of
Structure of Knowledge: Gain subject matter knowledge along the novice to expert
expertise in subject matter and be ableontinuum in the core content areas; including iread
to apply terminology, facts, and and writing, mathematics, science, social studied,
concepts to new contexts. art. This refers to the knowledge traditionally ctésed

by standards and taught in schools.

Understand that intelligence is malleable, andlEn
changed through increased effort; that effort idaun
one’s own control and is applied more easily when
motivation is high, academic topics relate to weatld
contexts that are intrinsically interesting aneveint,
and academic challenges are welcome rather than
avoided.

Student Characteristics:Possess the
individual characteristics that are
necessary to become an expert in
anything.

Note: Adapted from Conley (2012, 2014)

The first aspect iStructure of Knowledger “the big ideas and how those ideas
frame the study of the subject” (Conley, 2014,%). @ his structure of knowledge
provides students with an organizing schema foké#yeterms and vocabulary students
learn in each subject area in order to facilitaepr understandings and retention of
subject knowledge. The second asp8uident Characteristicaspect overlaps with and
relates to the constructs described inShadent Ownership of Learni@gpect in that
they both involve the student’s approach to leaynimowever the skills and strategies
described in th&tudent Ownership of Learnigpect are general approaches that
students can apply to a range of scenarios whére&udent Characteristicaspect
describes the student’s approach to masteringdieecontent areas: English/language
arts, mathematics, social studies, and science.

Key Content Knowledge does not refer to studerdatlamic proficiency, rather
it refers to students’ approach to learning and thediefs and values towards

schoolwork. The Four Keys differs from most otheltege and career readiness
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standards (for example, ACT’s College ReadinescBmiarks) in that they are not a set
of instructional standards or cut scores on tefst®ntent knowledge. The Twelve
Dimensions of College Performance frames studeelkstionship with content
knowledge similarlyKnowledge and mastery of general principislsiefined as “gaining
knowledge and mastering facts, ideas, and theandsiow they interrelate, and the
relevant contexts in which knowledge is developed @pplied. Grades or GPA can
indicate, but not guarantee, success on this diim@h@swald, et al., 2004, p. 189).
Schmitt (2012) found that this construct has a kreédtionship with college GPA &
.26,n =1165,p < .05) and a small negative relationship withegdl absenteeism £ -
.16,n = 555,p < .05).

The strategies students choose to engage withrddimewledge reflect their
development along a continuum from novice to expeth novices developing surface
strategies that are largely procedural in natuttexperts developing innovative and
deep strategies that involestical thinking anddeep processinfAlexander, et al., 2003;
Conley, 2012, 2014; Vrugt & Oort, 2008). Deep ps=irg, or “attempting to understand
material by integrating it within one's existingdwledge structure” had a small
relationship with college GPA and performance iividual college classes (Credé &
Kuncel, 2008, p. 429Deep approach to learningr the “combination of deep
information processing and a self-intrinsic motiatto learn” has a small relationship
with college GPA as well (Richardson, Abraham, Bodd, 2012, p. 358). Richardson,
Abraham, and Bond (2012) found thagwaface approach to learninglefined as “a
combination of shallow information processing anceatrinsic motivation to learn” has

a small negative relationship with undergraduatéd @chardson, Abraham & Bond,
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2012). Surface strategies are not completely withwerit, they are required for any task
requiring rote memorization (e.g., for multiple-at®exams), and some theorists believe
they are central to the development of the foundadi knowledge (Elliot &
Harackiewicz, 1996; Vrugt & Oort, 2008).

The skills and strategies articulated in Key Cohtamowledge require students to
engage with learning content on a deep level anol\we students’ ability toransfer
knowledge from one scenario to another (Conley420lransfer is when a “knowledge
or skill associated with one context reaches oetnteance another” (Perkins & Salomon,
2001, p. 370). Some content knowledge transfer& masily from one context to
another, such as reading, writing, and math, wiseoffzer knowledge does not easily
transfer to new situations. Just as a novice ergjiagerocedural surface strategies, “low
road” transfer is the transfer of procedural knalgke through an “automatic triggering of
well-practiced routines” across similar contexterifhs & Salomon, 2001, p. 373). On
the other hand, “high road” transfer involves tidelfberate, mindful abstraction of skill
or knowledge from one context for application irotgrer” (Perkins & Salomon, 2001, p.
373).

Conley’s definition of Key Content Knowledge debes this deliberate,
metacognitive process of understanding how all Kadge can be transferred from one
context to another. This process overlaps withkibg Cognitive Strategies described in
the previous section in that it requires studenmthink critically about information and
engage in it on a very deep level. It also overlajls the Key Learning Skills and

Techniques described in the next section in thaqtires students to develop the self-
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awareness and metacognitive skills to adapt sturdtegies to the task at hand and to
stand back from what they are learning think alimyt to apply it to new situations.
There is empirical support for the inclusion of Kégntent Knowledge in a college
readiness model: related dispositions, skills, iastfuctional strategies have small to
moderate relationships with K-12 achievement anidége GPA (see Table 2.6).
Table 2.6

Effects of Constructs Related to Key Content Kndgdeon K-12 Achievement and

College GPA

Construct (authors) Effect n

HSGPA (Richardson, Abraham & Bond, 2012) 0.40* 319
High school grades to university grades (Schulenkg, & Barn-Boldt, :
1990, as cited in Hattie, 2009) 1.02* 63 studies

ACT (Richardson, Abraham & Bond, 2012) 0.40* 34,724
SAT (Richardson, Abraham & Bond, 2012) 0.29* 22,289
Deep Processing (Credé & Kuncel, 2008, p. 429) *0.12 4,238
Deep Approach to Learning (Richardson, Abraham,Bord, 2012, p. 0.14* 5211
358).

Student attitudes to science (Wilson, 1983, asl ¢iteHattie, 2009) 0.32** 43 studies
Stzuodoegr;t attitudes to mathematics (Bradford, 199@jted in Hattie, 0.29% 102 studies
Stzuodoegr;t attitudes to mathematics (Ma & Kishor, 198/cited in Hattie, 0.47% 143 studies
Agglct)yg)related to science learning (Boulanger, 198s cited in Hattie, 1.09%* 34 studies

Intelligence and achievement (Hattie & HansfordB3,%s cited in
Hattie, 2009)

Academic and occupational performance (Samson,eGMeinstein & - .
Walberg, 1984, as cited in Hattie 2009) 031 35 studies

1.19** 72 studies

*Relationship with college GPA; **Relationship wit+12 achievement; ***Relationship with
job performance.

Key Learning Skills and Techniques.The Key Learning Skills and Techniques
are the self-management skills, attitudes, andibalecessary for students to learn and
perform appropriately, effectively, and efficientljhe Key Learning Skills and

Techniques consists of two aspects: student owipeoshearning and the specific
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learning techniques students must master, sudmastanagement or study skills and

these aspects are further specified into comporsents agoal settingtime

managemen@andnote taking These aspects, components, and their definiaoms

described in Table 2.7 and explored in the follaysections.

Table 2.7

Key Learning Skills and Techniques: Aspects, Compisnand Definitions

Aspect

Component

Ownership of Learning: Engage in,
interact with, and be responsible for
continually learning new knowledge
and skills. Good teaching is not
enough.

Goal Setting: Identify short- and long-term goals that
align with aspirations as well as strengths and
weaknesses, identify the steps necessary to #tiase
goals, and make timely progress toward those goals.
Persistence Persevere when faced with new,
challenging, or unfamiliar tasks; assume respolitibi
for completing tasks as assigned.
Self-Awareness:Monitor the self as it evolves and
grows to assess strengths, weaknesses, and igferest
work toward improving weaknesses and to aligning
goals to strengths and interests.

Motivation: Self-motivate to find value in intrinsically
uninteresting tasks, expend the effort necessary to
remain engaged and motivated to compete tasks.
Help Seeking:Become familiar with personatsources
available in the current environment, be aware of
progress on current tasks enough to know whenigelp
needed, and appropriately utilize resources tavece
the help needed.

Progress Monitoring: Continually evaluate progress
toward goals and the alignment between aspirations,
qualifications, and evolving skills and interests.
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Table 2.7

Key Learning Skills and Techniques: Aspects, Commsnand Definitions (cont.)

Aspect Component

Self-Efficacy: Be confident in one’s ability to complete
increasingly challenging and complex academic amder tasks;
be able to build on past experiences and succasastonize future
successes.

Technology Proficiency:Develop sufficient familiarity and
proficiency with the specific technology and tedatitools used in
the academic or career choice of interest.

Memoarization and Recall: Possess multiple effective strategies
and devices to memorize and recall facts and terms.
Collaborative Learning: Develop the skills and strategies
necessary to communicate and work collaborativeétly diverse
groups to meet specific objectives.

Time Management: Apply skills and strategies necessary to
prioritize, plan, and sufficiently focus one’s aitien to get
expected tasks completed on time.

Test Taking: Be able to prepare for the assessment of one’s
knowledge and proficiencies; includes being ablestall and
apply information in real time and in a varietyaafademic and
applied assessment and evaluation contexts (quizeademic
tests, performance reviews and evaluations, etc.).

Note Taking: Possess the strategies and skills necessary to
prioritize, attend to, and record important infotima from texts,
lectures, meetings, and tasks; includes referraui o notes as
needed to more effectively complete future tasks.

Strategic Reading:Be able to employ a variety of strategies to
identify and extract relevant information from aiety of texts and
formats that are specific to the chosen academiai@er
environment.

Learning Skills: Possess a
variety of tools and
techniques that are
necessary to learn and do
new things.

Note: Adapted from Conley (2012, 2014)

Student ownership of learning. The literature on the elements of the ownership
of learning aspect of the Four Keys is summarineithé following sections that discuss
motivation and engagement, goal orientation aniddsedction, self-efficacy and self-
confidence, metacognition and self-monitoring, prtsistence. The strategies students
use to set academic and personal goals for highoseimd beyond, identify resources and
steps to attain these aspirations, and persisirsupg them are a common factor among

the literature reviewed here and an important etgraestudent ownership of learning.
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Central to the notion student ownership of learngngwareness of and involvement in
the learning process.

Students taking ownership of learning begins \mtttivation(Conley, 2014).
Motivation and engagement are closely related:vaton is an internal state, while
engagement is the manifestation of motivation bemally. Engagement can be thought
of as comprising three components: behavioral eslgagt (compliance with norms and
expectations), emotional engagement (interestyemat), and cognitive engagement
(investment in learning, challenge-seeking) (F&dyj Blumenfeld, & Paris, 2004;
Trowler, 2010). Behavioral engagement may not lmigh for students to succeed in
college and careers where higher order thinkirrgasiired, motivation must manifest
itself in the potential for self-guided action, astddents must be both emotionally and
cognitively engaged to succeed (Conley, 2007, 20h@ged, academiatrinsic
motivation, or "self-motivation for and enjoymerftacademic learning and tasks” is
more strongly correlated with college GPA than acaid extrinsicmotivation, or
“learning and involvement in academic tasks fotrumaental reasons” (Richardson,
Abraham & Bond, 2012, pp. 357-58).

When students are engaged and interested in wéatatle learning, greater
learning gains occur. Compliance-based learningravthe learner simply waits to be
told what to do and then follows directions, resutt lower quality academic products
(Richardson, Abraham & Bond, 2012). Student engatheads to higher achievement
in the classroom (Finn, 1993, 1989; Finn & Roclk)Z;9Newmann, 1992; Marks & Coll,
2007). At the college level, engagement is sigaiftty and positively related to students’

grade point average (GPA), performance in individlesses, and retention (Credé &
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Kuncel, 2008; Richardson, Abraham & Bond, 2012; Ito®, et al., 2004). The converse
is also true in that a lack of engagement adveisiédgets student achievement (Finn,
1989; Finn & Rock, 1997; Steinberg, 1996; Wehl&atter, Smith, Lesko & Fernandez,
1989).

The second student ownership of learning elememtwed isgoal setting
(Conley, 2014). Students who are motivated and gedjthen need to have strong goal
orientation and self-direction to be successfidahool and careers. Academic goals are
positively and significantly related to K-12 stutlechievement, college students’ grade
point average and college retention (Marzano, Ga&l®ean, 2000; Richardson,
Abraham & Bond, 2012; Robbins, et al., 2004). Gadtdinment hinges on the ability to
exercise control over one’s behavior. An individsiatention to pursue a goal is not
enough if that goal is beyond the individual’s irgfhce (Ajzen, 1991; Bandura, 1977;
Locke & Latham, 1990, 2006). A person's perceptmiisehavioral control can be a key
predictor of his or her behavior in situations taed not completely under the person's
volition (Ajzen, 1991). Teaching students that arait goals are within their control is
the first step in promoting students’ goal orieiotat which is associated with academic
achievement (Cury, Elliot, Da Fonseca, & Miller 0B) Dweck & Legget, 1988; Midgley
& Urdan, 2001; Roeser, Midgley, & Urdan, 1996; ShRyan, & Anderson, 2008;
Wolters, 2004).

Students with high goal orientation havgrawth mindseand approach tasks as
learning opportunities (Dweck & Legett, 1988). Stntsfixed mindsetbelieve their
intellectual capacity is finite; these studentskdeeopportunities to prove what they

already know and avoid failure (Dweck & Legett, 828Cognitive research has
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confirmed that intelligence is not fixed, but cdrange over time (Ramsden, et al., 2011).
A growth or mastery-oriented mindset towards gehievement helps empower students
to believe that they can develop their cognitivpatalities and improve their
performance. Students with a mastery-oriented neinelsjoy challenge, are willing to
engage in difficult tasks, and employ strategiesape with obstacles, whereas students
with a compliance mindset avoid challenge, are lentbfunction effectively in the face
of obstacles, and attribute failure to personall@tmacy (Dweck & Leggett, 1988).
Students with a mastery-oriented reaction to faikexhibit sustained or improved
performance after experiencing failure, whereadestts with a compliance mindset
exhibit deteriorating performance after experiegdailure (Dweck & Reppucci, 1973).
Another step in promoting students’ ownership afteng is helping them
establisHearning goalsas opposed tperformance goaléDweck & Sorich, 1999)
Learning goals cause individuals to seek to in@¢hsir ability to master new tasks and
to emphasize understanding and growth whereasrpaface goals cause individuals to
seek to prove, validate, or document their abditgl avoid discrediting it or calling it
into question. Learning goals have been shown prorre students’ problem solving,
exam grades, course grades, processing of coutseiaheaachievement test scores, and
intrinsic motivation (Dweck & Sorich, 1999; GrantBweck 2003; Kaplan & Maehr,
1999; Meece & Holt, 1993; Midgely & Urdan, 1995; éder, Midgely, & Urdan, 1996).
When learning goals are highlighted, students'diglabout their abilities are not
constraints to achievement, children of both higth lBw belief in their abilities seek to
increase their competence when they adopt a mastiernted mindset (Eliot & Dweck,

1988). Further, specific, challenging goals leatigher performance than eady-your-
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bestgoals, or no goals at all (Locke, Shaw, Saari,athlam, 1981). Self-direction is
promoted through novel and complex work, classasé¢mphasize the importance and
benefits of obtaining new knowledge and skills emage students to set mastery goals
rather than performance goals (Bronfenbrenner, 1@g&kszentmihalyi, 1984, 1990;
Dweck & Leggett, 1988; Grant & Dweck, 2003).

The third element of Conley’s (2014) student owhgr®f learning model iself-
efficacy.Self-efficacy and self-confidence or self-concaya different in that “self-
efficacy is a context-specific assessment of coemuet to perform a specific task”
whereas self-concept or self-confidence are beileébility and self-worth that are not
context-specific (Pajares & Miller, 1994, p. 198glf-efficacy involves individuals’
notion that they are able to exercise influence@drol over their behavior (Bandura,
1977, Locke & Latham, 1990). Students who attrilib&@r academic success to their
own ability and effort and who do not attributedag to lack of ability tend to have
higher academic skills and higher academic seltzepts (Bandura, 1997, Marsh, 1984).
Student self-efficacy is related to engagementprtbrmance on academic tasks,
college performance, college retention, and caeecess measured by salary and status
(Abele & Spurk, 2009; Richardson, Abraham, & BoB@12; Robbins, et al., 2004;
Schunk, 1981; Zimmerman, 1989; Zimmerman, Banddaatinez-Pons, 1992).

Like students with a mastery-oriented mindset, estisl with high self-efficacy
value learning over looking smart and respond tmlamic setbacks by increasing effort
or trying new strategies (Dweck, Walton, Cohen,D0Greater self-efficacy also leads
to greater motivation and perseverance in chaltengcenarios (Schunk, 1982;

Zimmerman, Bandura, Martinez-Pons, 1992). In aysiodestigating the effects of self-
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motivational factors of students' academic achieamperceived self-efficacy for
academic achievement and student goals account8d%b6 of the variance in students'
grades (Zimmerman, Bandura & Martinez-Pons, 19@92addition, the researchers found
that the influence of students' prior grade att@nton current attainment was mediated
by self-regulatory factors. Goal setting was kegtiadents' attainment of grade goals—
the higher the perceived self-efficacy, the highergoals, and self-efficacy influenced
the achievement of those goals.

Educators can help students develop self-efficgchabilitating performance
accomplishments, which are successes that reinédficacy expectations and promote
self-efficacy (Bandura, 1977). These performan@®@plishments help to minimize
individuals’ anxieties around learning and the-gdlicacy that they help develop will
transfer to other scenarios and enable the indalittucounter anxiety from past failures
(Bandura, 1977). The type of feedback that edusajime also affects students’ self-
efficacy: past attributional feedback that acknalgles students’ past hard work leads to
greater improvement than future attributional fesedkothat tells students that they need
to work harder (Schunk, 1982).

Central to the notion of taking ownership is awasnof and involvement in the
learning process througirogress monitoringindhelp seekingConley, 2014). This
involves actively participating in the learning pess and reflecting on that participation
through metacognition and self-monitoring. Like titeer student ownership of learning
factors discussed here, metacognition and self4momg have small to medium sized

relationships with outcomes such as K-12 studemeaement, college student GPA, and
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college retention (Credé & Kuncel, 2008; LindneHa&rris, 1998; Marzano, Gaddy &
Dean, 2000; Richardson, Abraham, & Bond, 2012).

Metacognition involves both self-reflection aboaogaoition and the regulation of
cognition through the development of strategies@¥'& Oort, 2008). As discussed,
when students pursue learning or mastery goalgrtipghasis is on developing a deep
understanding of the material. This process isabout demonstrating what the student
already knows, as in the pursuit of performancdgydastead, it is about the student
engaging with material and persisting in the falcehallenge. This process of
engagement in learning leads to greater metacogriecause students reflect on what
they are learning and develop learning strategisgdb on that self-reflection (Ames,
1992; Vrugt & Oort, 2008). Students who can recegnhen they are not being
effective learners and who adapt their approacbrdawgly avoid making the same
mistakes repeatedly or approaching tasks mindlessly

Conley’s (2014) conceptualization pérsistences related to but different from
resilience (Luthar, Cicchetti & Becker, 2000; Rut2006), and also encompasses grit
(Duckworth, Peterson, Matthews & Kelly, 2007) amddemic tenacity (Dweck, Walton
& Cohen, 2011). The body of literature around thestruct of resilience has focused for
the most part on individuals who have endured tretoas hardships such as having
parents who are mentally ill or on drugs, experiegcatastrophic life events, living in
violent inner city environments, and other adversi{Garmezy & Tellegen, 1984;
Luthar, 1991, Luthar, Cicchetti & Becker, 2000; Masg Best, & Garmezy, 1990; Rutter,
2006). While researchers in this area assert #sdtance is not a fixed personality trait,

the individuals who develop resilience are thosesehparticular life circumstances have
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forced them to become adaptable in the face offsignt adversity (Luthar, Cicchetti &
Becker, 2000). By this definition, individuals whave not faced adversity cannot
demonstrate resilience.

Grit (Duckworth, Peterson, Matthews & Kelly, 20@&f)d academic tenacity
(Dweck, Walton & Cohen, 2011) both involve sustdihard work towards a goal. These
constructs differ from resilience in that they du require the individual to face
significant adversity. Rather, they are mindse#s tbster persistence in the face of
challenge. Grit and academic tenacity are tiecaiogin student achievement, as is
conscientiousness (Duckworth, Peterson, Matthew®y, 2007; Duckworth & Quinn,
2009; Dweck, Walton & Cohen, 2011). However, gnitldenacity differ from
conscientiousness in that they go beyond self-obatrthe deferral of immediate
gratification and involve the passion for long-tegoal obtainment (Duckworth,
Peterson, Matthews & Kelly, 2007; Dweck, Walton &h@n, 2011). Students with high
self-control but low grit are not as successfuldsnts need both self-control and grit to
sustain hard work (Duckworth & Quinn, 2009; Duck#piPeterson, Matthews & Kelly,
2007).

Persistence can be developed systematically anttraddy all students. It does
not require experiencing adversity, although & ggarticularly powerful skill for students
experiencing adversity to have. At the heart ok{gence is the passion for a goal and
the ability to self-regulate to achieve that g@adiiley, 2014). Students with persistence
control their own learning, overcome obstacleshmairtown, and know when to seek
help. They believe that most everything worthwhilgarticularly learning—takes time

and effort, and they value working hard as wellvasking “smart” (Dweck, Walton &
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Cohen, 2011). Students with persistence have aenyastiented mindset, have specified
learning goals, and have developed the self-cotdrdefer immediate gratification to
pursue those learning goals (Dweck, Walton & Col2&1,1). Students with persistence
have the mindset to overcome challenges; theserstsidee failure differently than those
with low persistence and a fixed mindset.

Learning Skills. The Key Learning Skills and Techniques dimensiso al
containsLearning Skillssuch as test taking, note taking, and time managérm a
metaanalysis of effective instructional strategiasge relationships were observed
between K-12 success and learning skills such msnsuizing and note taking,
homework and practice, and cooperative learning¢ifzo, Gaddy, & Dean, 2000). At
the college level, academic-related skills, studlits, study skills, and time/study
management had small and medium sized effects l@gemutcomes like GPA and
retention (Credé & Kuncel, 2008; Richardson, Abmal&Bond, 2012). Many careers
also require workers to stay current with advanaemm their field, thus workers need
the skills to learn information long after they\veaschool (Gettinger & Seibert, 2002).

For example, technical advancements in the autematdustry have required
mechanics to learn skills that were not relevany@4rs ago. In order to stay abreast of
current fields in the car industry, mechanics nfugsaible to access, interpret, and retain
information and this process is enhanced througimigues such as note taking, reading
strategies, and memorization and recall. At the2kelel, instruction on study skills had
a strong effect on students’ academic achievenmmehtteese effects were enhanced when

study skills were taught in combination with contether than taught in isolation in
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study skills programs (Hattie, 2009). Further, thesategies had a greater effect on the
achievement of low performing students than higtedrevers (Hattie, 2009).

Hattie, et al. (1996) contend that the most efiecsitudy skills training is
conducted within the context of the subject maited promotes metacognition: “the
student needs to know various strategies thatgpepriate to the task at hand: the how,
when, where, and why of their use” (Hattie, 20@Jategies that require the learner to
actively participate in learning have the strongefdcts on student achievement, for
instance organizing and transforming, or the precésearranging instructional
materials to improve learning, has a large effecstoident achievement, as do self-
instruction and self-evaluation (Hattie, 2009).tRatarly effective strategies are those
that require forward thinking such as goal setand planning (Hattie, 2009). Other
effective strategies include the awareness of &xmeonsistency and the use of self-
guestioning (Haller, Child, and Walberg, 1988).

As with the other parts of the Four Keys, tearning Skillsoverlap with and
enhance the other Keys in that they facilitateabguisition of cognitive skills and
content knowledge and require students to engatheand own their learning (Conley,
2014; Gettinger & Seibert, 2002; Farrington, et2012). Further, these skills are highly
personal and require students to be self-awaregtntmuemploy the appropriate
strategies to address their own unique strengttisvaaknesses. The use of learning
skills requires the self-discipline to study ouésaf school and the self-regulation to
adapt strategies to the task at hand (Gettingeeikest, 2002). There is empirical

support for the inclusion of KLST in a college ress model: related dispositions,
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skills, and instructional strategies have relatips with K-12 achievement and college
GPA (Table 2.8).

Table 2.8

Effects of Constructs Related to Key Learning Skifid Techniques on K-12

Achievement and College GPA

Construct (authors) Effect n
Academic-Related Skills (Richardson, Abraham & Baz@tl 2) 0.13* 16,282
Time/Study Management (Richardson, Abraham & B@@d,2) 0.22* 5,847
Academic Self-Efficacy (Richardson, Abraham & Bo2612) 0.31* 46,570
Metacognition (Richardson, Abraham & Bond, 2012) .188 6,205
Study Habits (Credé & Kuncel, 2008) 0.23* 23,390
Study Skills (Credé & Kuncel, 2008) 0.25* 25,547
Study Attitudes (Credé & Kuncel, 2008) 0.22* 5,847
Study Motivation (Credé & Kuncel, 2008) 0.23* 6,157
Metacognitive Skills (Credé & Kuncel, 2008) 0.18* 1,915
Summarizing & Note Taking (Marzano, Gaddy & Dead0@) 1.0 179 studies
Cooperative Learning (Marzano, Gaddy & Dean, 2000) 0.73** 122 studies
Homework and Practice (Marzano, Gaddy & Dean, 2000) 0.77** 134 studies

*Relationship with college GPA,; **Relationship witt+12 achievement

Key Transition Knowledge and Skills. TheKey Transition Knowledge and
Skillsare the information and behaviors necessary tenstahd the norms, culture,
expectations, and systemic processes for gainitigrese into and navigating the
postsecondary environment that aligns to one’secareacademic aspirations (Conley,
2014). The elements outlined in the Key Transifmmowledge and Skills are intended to
address the contextual, procedural, financialucalt and personal issues associated with
the transition from high school to college and ees€Conley, 2014). For instance, the
contextual information required to align studemsérests and aspirations with college
entrance requirements and the qualifications regquio enter careers are articulated
through thePostsecondary AwareneasdCareer Awarenesaspects of the Key. The

procedural and financial knowledge of how to apgotg pay for college are articulated in
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the Matriculation andPostsecondary Costspects. The cultural information around the
behavioral norms expected of students enteringgeland the workforce are articulated
in theRole and Identityaspect, and the personal information around howatagate
campus bureaucracy and other challenges is aticlia theSelf-Advocacyspect. See

Table 2.9 for these aspects, components, anddégimtions.

Table 2.9

Key Transition Knowledge and Skills: Aspects, Comgats, and Definitions

Aspect Component

Role Identity: While in school, maintain a primary identity as a
student scholar; secondary identities are encodrigepersonal
development (e.g., musician or band member).

Role Conflict: Minimize identifying with roles that conflict with
being a student scholar (e.g., gang member); pateiadaptions
in role necessary to respond to changes in statibehaviors
expected during transition (e.g., going from hawsegiority in

high school to being a freshman again).

Role Models:Access and establish relationships with role models
who have successfully made postsecondary or cegesitions
similar to those being aspired to.

Resource Acquisition:Become familiar with institutional
resources needed to manage the emotional, saathhracedural
aspects of the postsecondary environment one adpife.g.,
writing center, health center, social organizatjons

Institutional Advocacy: Navigate the institutional structures and
persist to effectively overcome procedural anddtigal
challenges.

Role & ldentity: Anticipate
and be prepared for
changing roles and
expectations.

Self-Advocacy:Be aware of
resources available to
support goals and know
when to seek them out.
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Table 2.9

Key Transition Knowledge and Skills: Aspects, Comgats, and Definitions (Cont.)

Aspect Component

Postsecondary AspirationsEstablish specific goals
for after high school and continually evaluate the
alignment between aspirations, qualifications, and
eévolving skills and interests.

Postsecondary Norms & Culture:Understand the
norms and culture of the postsecondary environteent
which one aspires.

Tuition Awareness: Understand the range of tuition
costs for different types of institutions including
community colleges versus four-year colleges, atest
Postsecondary Costsknow how versus out-of-state colleges, public universitiessus
much college costs, as well as how  private colleges, etc.

much not going to college costs, and bEinancial Aid Awareness:Understand the processes
able to identify and access financial aicand supports available to reduce the costs asedciat
with postsecondary education and training, and the
requirements for eligibility and application.

Postsecondary AwarenesKnow that
being successful in high school requir
different skills than it does to be
successful in college or the workplace.

Postsecondary Eligibility: Be familiar with the
entrance/eligibility requirements for postsecondary
training or education; continually evaluate andriove
fit between aspirations and eligibility requirenmgent
Matriculation: Learn about the college Admissions ProceduresKnow the timeline,
admissions process and have the requirements, and deadlines for the application and
knowledge, skills, and persistence admissions process; be familiar with the evaluation
needed to get into college. criteria and have a plan for how to maximize the
chances of success.
Program Selection:Understand the differences
between types of programs and which one is best
suited to attaining postsecondary aspirations.

Career Options: Explore available options, preferably
first-hand, for careers and workplaces that maxémiz
one’s skills and current qualifications.

Career Awareness:Possess insight  Career Requirements:For the career options

into individual strengths and explored, understand the differences in entry-level

weaknesses and how to explore and educational requirements, training, pay grade, fitsne

align those with the numerous career and working conditions.

options available. Career ReadinessDevelop and maintain a realistic
awareness of the alignment between strengths and
weaknesses, academic qualifications, and desired
career requirements.

Note: Adapted from Conley (2012, 2014)

57



Central to the Four Keys in general and specifyddlé Key Transition
Knowledge and Skills is the integration of studeaspirations for after high school with
their preparation for achieving those goals. Enaging students to establish high
educational aspirations can help ensure that stedah pursue postsecondary
education. Educational aspirations are strongbteel to college enroliment, retention
and GPA (Cooper, 2009; Richardson, Abraham & B@@d2; Robbins, et al., 2004).
Students who aspire to obtain college degrees&¥erfore likely to apply to and attend
college than students with no aspirations to atteriége (Cabrera & La Nasa, 2001).

Despite this connection between aspirations andatdunal attainment, studies
indicate a persistent aspirations slump in Amermallic schools. Eighty-eight percent
of eighth grade students reported that they aspirattend college on the National
Educational Longitudinal Study (NELS, Venezia, Ki& Antonio, 2003). Of students in
the NELS who had obtained college qualificationshsas the requisite GPA, class rank,
aptitude test scores, SAT and ACT scores, only 68#lled in college whereas only 9%
of unqualified students enrolled (Cabrera & La N&&91). In a study that examined
students’ background characteristics in relatiosttment post-secondary aspirations for
a sample of 5,308 students, high school cumul&ivé& was the strongest predictor of
all aspirations examined (Gilkey, Seburn & Con2g11). Students who did well
academically were more likely to aspire to college.

Race also influences the relationship between geléspirations and attendance
(Bennett & Xie, 2000, Perna, 2000, Solozorano, J99Xkmaller proportion of African
American students aspired to obtain a college dethiy@n White students and, of the

students who aspired to earn a BA, larger propostaf White students than African
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American students actually enrolled in college (B=th& Xie, 2000). Aspiring to an
advanced degree had a positive influence on codlegallment rates for Hispanic/Latino
students and White students but was unrelatedrtdlerent for African American
students (Perna, 2000). When controlling for SEfcAn American students had higher
educational aspirations than students from otheriegroups (Solozorano, 1991).
Students from both ethnic groups valued educaimialy, yet the likelihood of
African American students attending college was 48%er than White students
(Solozorano, 1991). When controlling for gendestspbenefits and financial resources,
Latino students were less likely than White studeatenroll in college, yet African
American students were as likely as White studenésroll (Perna, 2000). These racial
gaps are also reflected in college remediatiorsréfidre than one third (36%) of
incoming four-year college students enrolled inedral courses with 45% of African
American students and 43% of Hispanic/Latino sttglenrolling (Aud et al., 2011).

In addition, the aspirations of students whosemgardid not attend college tend
to be lower than those of students whose parewts iechelor’'s degree (Choy, 2001).
For example, in the class of 2010, 46% of studetisse parents who had not attended
college had definite plans to graduate from a fgear college, whereas 57% of students
whose parents had attended college planned to @edi6% of students whose parents
had earned a BA planned to graduate, and 78% désts whose parents had earned a
graduate or professional degree planned to gradiuaiea four-year college (Aud et al.,
2012). This difference by parents’ background hersipted since 1990, however the
gaps have narrowed in that time: in 1990 the difiee between students’ plans to

graduate for students whose parents had not atteradlege versus students whose
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parents had earned graduate or professional degese40% but in 2011 there was a
32% difference (Aud et al., 2012).

One potential explanation for these differencebas the information available to
first-generation students may not come from tharepts. These students will rely on
teachers, guidance counselors, college recruaarsiheir peers for information about
enrolling and attending college. Further, this imation must be made available in
middle school because most students formulate pieams to attend college in eighth or
ninth grade (Hossler & Schmit, 1995). As discussleel majority of eighth grade students
aspire to attend college, however most of thesgiagstudents will not attend and
graduate (Venezia, Kirst, & Antonio, 2003). Thisynee due to a lack of academic
preparation and first generation college studemd to be less academically prepared
than their peers whose parents did attend collégey|, 2001). However, the difference
in college intentions made by parents’ educatioa addent for highly achieving
students as well, in 1994 92% of highly achievihglents whose parents had attended
college planned to attend versus 76% of highlyeghg first-generation students (Choy,
2001).

Despite these grim statistics, parental educatiadeamo difference in attendance
rates for students who took the steps to enrdl fiour-year college or university (Choy,
2001). These steps include preparing academidaking college admissions tests, and
submitting application materials. Unfortunatel\kitey these steps is more difficult for
first-generation students, these students tendegttive less parental assistance with the
matriculation process than students whose paréetsded college and first-generation

students tend to have limited access to informadlmout this process (Choy, 2001;
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Thayer, 2000). First generation students, studeots low-SES backgrounds, and
African American and Latino/Hispanic students téméiave limited access to
information about financial aid and tend to ovareate tuition rates (Bell, Rowan-
Kenyon & Perna, 2009).

This lack of knowledge about what to do to be gmleligible is a roadblock for
all students who aspire to college but do not dt{€abrera & La Nasa, 2001). There
was a significant difference between eleventh aredfth grade students’ academic goals
and their understanding and awareness of how igitian into college as measured by
the CampusReady survey (Gilkey, Seburn, Conley2R0a that study, students who
aspired to attend a four-year college after hidtosthad significantly higher mean
scores on the Key Transition Knowledge and Skillssgales than students who planned
to attend 2-year college, work or those who didhrate post-high school plans. For
example, on CampusReady items measuring studeéali€ge Awarenesdow to make
the transition to college, the differences betweigh school and college, and types of
colleges and fields of study), students who aspwoeattend four-year college had higher
scores than students who did not have post-higboagtans.

In other words, students who aspired to go to geli@ated themselves higher on
items that measured their awareness of and prépafat college than other students. At
the same time, Gilkey, et al. (2012) found thatiestus who planned to work after high
school had lower scores than students who plarmatténd college (in th€areer
Awarenessubscale. These results indicate that studentgbamoto work after high
school may not be doing so because they underbtando develop a resume participate

in an internship, and enter and succeed in theec#nat interests them. Because Gilkey
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et al. (2011) found that GPA was the strongestiptedof college aspirations; it may
also be that students who plan to work believe taek other options.

There is empirical support for the inclusion of K$kn a college readiness
model: related dispositions, skills, and instrussibstrategies have small to moderate
relationships with K-12 achievement and college GP#ble 2.10).

Table 2.10

Effects of Constructs Related to KTKS on Collega GP

Construct (authors) Effect n
Goal Commitment (Richardson, Abraham & Bond, 2012) 0.15 13,098
Institutional Commitment (Robbins, et al., 2004) 1D0. 5,775
Financial support (Robbins, et al., 2004) 0.20 8,84
Academic Goals (Robbins, et al., 2004) 0.16 17,575
Perceived Social Support (Robbins, et al., 2004) 100. 12,366
Social Involvement (Robbins, et al., 2004) 0.12 915,
Achievement Motivation (Robbins, et al., 2004) 0.26 9,330

Assumption Two: CampusReady Measures the Four Keys

As discussed, the first assumption underlying CasR@ady score interpretation
is that the Four Keys model contains the constrass$®ciated with success in college and
careers. The second assumption underlying CampdgReare interpretation is that
CampusReady measures the Four Keys. Basic togbusrgotion are technical inferences
and the inference of observation, or that “the scesults from an instance of the
measurement procedure” (Kane, 1992, p. 529). st section describes CampusReady
development, administration, and scoring procedanespresents the evidence on the
degree to which CampusReady items accurately me#seiiconstructs they are intended
to measure. This evidence is procedural and des@iand alone this evidence is not
enough to support an interpretive argument becépsecedural evidence is weak, it

“can be decisive in refuting an interpretive argathéKane, 1992, p. 529). As this
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section demonstrates, the procedural evidence stipgp&ampusReady is sound and
does not refute the validity argument for Campusipdsecause CampusReady
development followed best practices. Next, thigsiseqresents evidence from two
studies in which factor analysis was conducted amgusReady items. These studies
indicated that CampusReady items group around ale Ikeys model structure for the
Key Cognitive Strategies and the Key Learning Slkalhd Techniques (Lombardi,
Conley, Seburn, & Downs, 2013; Lombardi, SeburrCénley, 2011a).
CampusReady Development

Test development begins with the specificatiorheftest’s purpose (AERA,
APA, NCME, 2009). After test developers specify thepose of a test, ttif&tandards
recommend four general steps that test developerdadtake, depending on the purpose
of the test (AERA, APA, NCME, 2009). First, testvétopers should specify the “scope
of the construct” being measured (AERA, APA, NCN2B(9, p. 37). This construct
specification is an essential step, the constmifditsterest should drive the design of the
test and items and scoring criteria should be dgezl around revealing those constructs
(Messick, 1994; Mislevy, Almond, & Lukas, 2004).e'kecond step in test development
is the creation of test specifications that guillisubsequent development because they
“delineate the format of items, tasks, or questidims response format or conditions for
responding; and the type of scoring procedures"RAEAPA, NCME, 2009, p. 38). The
third step is development and field-testing, arell#st step in this process is the
production of the test for operational use.

As demonstrated in this section, the Educationat?tmprovement Center

(EPIC) followed this cycle when developing CampusRe First, EPIC determined the
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purpose of CampusReady, which is to measure theedg which schools are preparing
students for college and career readiness. NeXx€ Epecified that CampusReady would
measure the constructs contained in the Four KeydeiTest specifications were
documented and followed as the tool was develgpiéated, and launched for

operational use. Although the details of the dgwelent of CampusReady are beyond the
scope of this study, EPIC’s apparent adherendegtoeicommendations outlined in the
Standardsand other best practices lends procedural valalitgence supporting the

notion that CampusReady is an accurate measuhe éidur Keys.

Item specification and developmentEPIC developed CampusReady to measure
the Four Keys model through several rounds of esfient (Educational Policy
Improvement Center, 2013). After Conley develogetiRour Keys model, he and EPIC
researchers further refined and operationalizetl eathe Four Keys into aspects and
components and created definitions of each of taepects and components. EPIC then
developed subscales of items for administratonsnselors, teachers, and students that
were designed to measure the components of theKeys and their definitions.

Piloting and item revision.Panels of college professors, high school teachers,
and five administrators and counselors from th@slshwho participated in the CREST
project on which the Four Keys was based reviewedpaovided feedback on the first
draft of the items (Educational Policy Improvem@ainter, 2013). After incorporating
the results from field-testing, EPIC piloted CamiRaady during the 2009-10 academic
year. EPIC collected user feedback on the itemglamdstrument overall through the
online tool and conducted site visits and focusugsoat pilot schools (Educational Policy

Improvement Center, 2013). During the focus gro&#aC elicited participants’
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feedback on the items, the technology of the taxadl user materials. EPIC incorporated
this feedback into revised items. EPIC also refiresgpphonse options for each user group
and subscale through several rounds of revisiorfialtitesting.

According to theStandardstests should be revised if “new research data,
significant changes in the domain, or new condgiohtest use and interpretation would
either improve the validity of interpretations bettest scores or suggest that the test is
no longer fully appropriate for its intended usAERA, APA, NCME, 2009, 42). Once
CampusReady’s pilot phase ended, EPIC began teweamd revise items annually in
response to user feedback and item analysis (EdoneaPolicy Improvement Center,
2013). Further, Conley has revised the Four Keydehas new findings emerge around
college and career readiness. As a result, the GslRgady items have been revised five
times since 2009. The latest revision was in tlerear of 2013, this revision cut down
the number of items administered to students aachtrs and revised the language
complexity of student items in response to usedlfaek the tool was taking too long to
administer and that the language was too diffifaristudents, particularly English
Language Learners. In addition, EPIC significantlyised the items in the Key Content
Knowledge subscales.

The present study used data collected prior t@@8 item revision. This
revision should not impact these findings for they&that were not significantly revised,
however, the revisions to the Key Content Knowledgas place limits on the findings

for that Key.
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Report development.EPIC launched CampusReady’s online reporting system
the fall of 2010 (Educational Policy Improvemenint, 2013). Reports display
CampusReady results at the school level in replsfdaying the frequency of users
selecting each response category for each item:, léspect-, and component-level
reports displaying average scores for each useipgand recommendations for
improvement generated by each school’s resultss@ heports can be filtered by teacher
and student characteristics. The reports weregalland revised in 2011 based on user
feedback. In the fall of 2013, EPIC began offerstigdent-level reports containing
students’ scores on each Key, aspect, and compasemt|l as recommendations
tailored to their results.

Administration. Although schools are responsible for administering
CampusReady, EPIC provides schools with guidelioestandardized administration
procedures (Educational Policy Improvement Ce2@t3). Schools administer
CampusReady over three weeks to a representativelesaf students and all
administrators, counselors, and core content teacher schools with more than 400
students, EPIC trains and supports school liaigottge identification and selection of a
representative sample of students, 100 from eaathegto take CampusReady. For
schools with fewer than 400 students, EPIC asksdsthio administer CampusReady to
all students in the school. Before CampusReady m@dtration, schools obtain consent
from the parents of participating students as $igelcunder the Family Educational
Rights and Privacy Act (1997). Responses from sgrsiare confidential and results from

subgroups of fewer than five students are hiddgmdtect student privacy.
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Scoring. Some CampusReady items elicit yes or no respomsegeagorical
responses, but most of the items administereditiests use a likert-type scale with five
response optiondot at all like me, a little like me, somewhat like, a lot like me, very
much like meThis scale ranges from hdt at all like mg¢to 5 (very much like meln
computing students’ scores, CampusReady’s onliperti@g system averages students’
responses to items on this scale across itemsmwathmponents, aspects, Keys, and then
across users.

Factor Analysis

As demonstrated, CampusReady development, adnaithdsty and scoring
procedures support the assumption that CampusReeadsures the Four Keys because
EPIC followed best practices in developing and rt@anng CampusReady. In addition
to this procedural evidence, there is limited efmoplrsupport for the assumption based
on the results of two exploratory and confirmatfagtor analyses conducted on
CampusReady (Lombardi, Conley, Seburn, Downs, 2Dd@bardi, Seburn, & Conley,
2011a). Results indicated that the Key Cognitivat8gies (KCS) items grouped in a
five-factor structure that was consistent with streicture of the KCS however the Key
Learning Skills and Techniques (KLST) items did gaiup as well as the KCS items
(Lombardi, Conley, Seburn, Downs, 2013; Lombareéb@&n, & Conley, 2011a). The
factor scores for the KLST items differed by studgender and race for ninth grade
students, however there were no differences amimaigist subgroups for tenth through

twelfth grade students.
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Assumption Three: CampusReady Scores Are Generalibée Across Samples of
Items, Scorers, and Occasions
Reliability Evidence
Reliability analyses to examine the internal calesisy of the subscales using
Cronbach’su (alpha) resulted in reliability coefficients claghg in the acceptable range,
around 0.80, for most subscales. See the Appendiké results of the reliability
analyses on the 2012-13 high school student sudsscal
Assumption Four: CampusReady Scores Are Free of Saes of Systematic Error
That Would Bias Interpretation of Scores as Indicatrs of Student College and
Career Readiness
The second, third, and fourth research questiopkeed in this study were
designed to provide evidence of the consequendiadity of CampusReady by
examining the differences in CampusReady scoresdb@s students race/ethnicity,
mothers’ education, and first language. This sedliscusses the role of consequential
evidence in validity studies and the potentialsiskd benefits of using CampusReady
scores to make decisions about students.
Consequential-related Evidence
Experts in the field of assessment do not agret@mnole of test consequences in
a validity argument (Kane, 2001; Mehrens, 1997; $itds 1998; Popham, 1997). On one
side of the debate are scholars like Popham (1®8@)argue that consequences of
testing, while important, should not be consideredalidity arguments. On the other
side of the debate are scholars like Messick (198®) argue that the consequences of

testing should play a central role in a validitg@amnent. One concern proposed by
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scholars in the first camp is that the validityaofinstrument should not rely on how that
instrument is used or misused. In an example pexbbyg Mehrens (1997), a
thermometer is used to read a patient’s temperatnuadhe physician infers from the
thermometer that the patient has a fever. Mehr&9@7) argues that the validity of the
thermometer in reading temperatures is not rel@éde treatment plan created by the
physician based on the results. Applying this raaspto education, Mehrens (1997)
states:

The accuracy of an inference about the amountrokescharacteristic an

individual has is separable from the efficacy of ieatment (or the wisdom of

any action). While one can call them both validityseems unwise to do so (p.

17).

In other words, these scholars argue that the vesysesults are used for decision-
making are not functions of the validity of thettdZart of this argument is that test
developers have little control over the misuseest tesults and often the consequences
of test use cannot be determined until long aftertést is in operational use (Mehrens,
1997).

The other side of this debate argues that, althooighse of test scores should be
kept separate from the validity argument, consece®nf legitimate use should be
considered in a validity argument, particularly wiseibgroups of examinees score
differently. Scholars on both sides of the debgreathat while developers should do
their best to evaluate and mitigate the potentakequences of testing, the validity of
the test should not hinge on consequences resfiltngmisuse of the test but that the

“unanticipated side effects tdgitimatetest use” should be considered “especially if
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unanticipated adverse effects are traceable taesuf test invalidity such as construct
underrepresentation and construct-irrelevant diffy¢ (Messick, 1998, p. 40).

Thus, the validity of test score interpretation nb@ycompromised when the test
results differ based on the characteristics of emaes because those differences may be
due to an element of the assessment that is megsomething other than the intended
construct. For example, when the results of a resthdiffer based on students’
proficiency in English, test items should be eviddao ensure that those differences are
based on true differences in student math abilitetber than their proficiency in
English.

According to theéStandardswhen subgroup differences occur in testing, &for
should be made to determine if those differencestiributable to eitheronstruct
underrepresentatioor construct irrelevant variancAERA, APA, & NCME, 1999)
Construct underrepresentation, is when “the assa#sisitoo narrow and fails to include
important dimensions or facets of the constructeglick, 1995, p. 742). Construct
underrepresentation threatens test validity whendoores occur “because the
assessment is missing something relevant to tte fonistruct that, if present, would
have permitted the affected persons to display tteenpetence” (Messick, 1995, p. 746).
Construct irrelevant variance, on the other hasmehhere “the assessment is too broad,”
this threat to validity can take two fornwanstruct irrelevant-difficultyandconstruct-
irrelevant easines@Messick, 1995, p. 742). This threatens validityew low scores
occur “because the measurement contains somethahgmant that interferes with the
affected persons’ demonstration of competence” id&s1995, p. 742). Where

subgroup differences do exist, the next step extomine the source of subgroup
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difference in order to determine if they were doeither construct underrepresentation
or construct irrelevant variance, “such researdukhseek to detect and eliminate
aspects of test design, content, and format thgltiias test scores for particular
groups” (AERA, APA, & NCME, 1999, p. 81).

In this study, research questions two through &mdressed this concern by
examining the differences in CampusReady scoresdbas students’ race/ethnicity,
mothers’ education, and first language in ordeddtermine the effect of those
characteristics on CampusReady scores. Resulesé tanalyses are presented in
chapter four.

Assumption Five: Students with Higher CampusReady &res Are More Prepared
for College and Careers

Finally, the fifth assumption underpinning the v§€ampusReady scores as
indicators’ of student college and career readinetsat there is a relationship between
students’ scores and their preparation for colkeugk careers. The fifth and sixth research
guestions in this study addressed this assumpti@xémining the relationships between
students’ CampusReady scores and their GPA anda$girations for after high school.
This type of evidence, ariterion-related evidencas used to demonstrate the
relationship between test scores and the behawoatest purports to measure (Messick,
1990). As discussed in the following sections, senmdence can come from examining

the relationships between test scores and gutteelictiveor concurrentcriteria
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Criterion-related Evidence

Predictive validity evidence.Predictive validity “indicates the extent to whigh
individual’s future level on the criterion is pretkd from prior test performance”
(Messick, 1990, p. 7). In the case of CampusRegadylictive validity evidence would
demonstrate the relationships between studentspGaReady scores and their success
in college and the workplace. For example, longrtabdstudies that track students after
they have taken CampusReady would demonstrater¢aecpve validity of
CampusReady if students who scored higher on CadrRgady also had higher grades in
college, lower remediation rates, higher graduatates, and higher job performance
ratings.

Concurrent validity evidence.Concurrent validity evidence “indicates the extent
to which the test scores estimate an individuaksent standing on the criterion”
(Messick, 1990, p. 7). In the case of CampusReaadyevidence would demonstrate the
relationships between CampusReady scores and centuneasures of college and
career readiness such as their high school grgda$,ation rates, state assessment
scores, or college admissions test scores. Tlnediftl sixth research questions in this
study are designed to explore the concurrent \rgleiidence that there is a relationship
between student CampusReady scores and their teapsréor after high school and

grade point average.
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Overview of Assumptions

In summary, | framed five assumptions underlyingnpasReady score
interpretation around the criteria six categoriemferences outlined by Kane (1992):
theory-based inferences, observation, technicalemices, generalization, decision-based
inferences, and extrapolation, as summarized iheTall1. The next chapter discusses
the methods used to address the research quegésigned to explore the fourth and
fifth assumptions.
Table 2.11

Categories of Inference, Assumptions, and Evid&ugporting CampusReady Score

Interpretation
Inferences Assumptions Evidence

Theory-based 1. The Four Keys model contaiffistorical, contextual, theoretical and
the skills and dispositions empirical support for the inclusion of
associated with success in metacognitive learning skills in college
college and careers. and career readiness models and for the

Four Keys model.

Observation- 2. CampusReady measures the Procedural and descriptive summary of

based and Four Keys. CampusReady development,

Technical administration, and scoring procedures

and evidence from factor analysis of
CampusReady items indicate that
CampusReady measures the Four Keys.

Generalization 3. CampusReady scores are  Reliability statistics are strong for
generalizable across samples of CampusReady subscales={0.70 to
items, scorers, and occaisions. 0.92).

Decision-based 4. CampusReady scores are fr&esearch questions two through four
of sources of systematic error  explore preliminary evidence of the
that would bias interpretation of effects of race/ethnicity, mothers’
scores as indicators of students’ education, and first language on student
college and career readiness. CampusReady scores.

Extrapolation 5. Students with higher Research guestions five and six explore
CampusReady scores are more preliminary evidence of the relationships
prepared for college and careersbetween student CampusReady scores
and vise versa. and their aspirations for after high school

and GPA.
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CHAPTER 1l
METHODOLOGY

This chapter presents the methods used to addessdearch questions
including information about the schools and stuslevtio participated in CampusReady
in the 2012-13 administration. After describing tiiferences between the overall
sample and the subsample of student data useddbyrsas, the chapter presents
descriptive statistics for the analytic subsampierall and by grade for the
characteristics explored in this study includingres, grade point average, background
characteristics, and aspirations for after highosthThis chapter concludes with an
overview of the analyses and statistical methods &g address the research questions.

Schools

Nineteen schools participated in the 2012-13 CaRpady administration.
School size ranged from 72 to 3,183 students (Talle These schools were located in
nine states: Texas, Oregon, New York, Washingt@mn€cticut, Kansas, Pennsylvania,
Ohio, and Missouri. Twelve of the 19 schools weiteeT schools, and these schools
contain higher-than average rates of studentséigor Free or Reduced Price Lunch
(FRPL). These schools also contain more Hispaniti@astudents than average.

When schools participate in a standard CampusRadaynistration, EPIC
requests that schools administer the survey tpr@sentative sample of students of no
fewer than 100 students per grade. When schooks fesver than 100 students per grade,
EPIC requests that the school administers CampuasReall students in the school.
Table 3.1 displays the demographics of particigasichools and the percent contribution

of students from each school to the subsample fosenhalyses.
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Table 3.1

Participating School Demographics

Students % of % Asian % American % % Multiple
Total Completed  Analytic Title | % % or Pacific % African  Indian/Alaskan  Hispanic/ % Categories/Mixed

School Students CR Subsample State School FRPL Female Islander American Native Latino White Race
1* 3,183 20 0.4 X Yes 71.6 49.0 0.9 2.7 0.2 898 65 0.8

2 374 295 6.3 OR No 78.3 48.1 11 1.9 3.2 12.0 81.8 0.0

3* 1,022 113 24 TX Yes 42.9 49.9 0.2 11 0.1 57.8 39.1 1.7
4t 520 183 3.9 NY Yes 98.5 47.1 35 84.8 1.3 9.2 1.2 0.0

5* 1,626 438 9.4 OH Yes 68.0 48.2 1.8 26.9 0.1 23 621 6.8

6 1,079 388 8.3 WA Yes 39.8 47.3 21.0 5.3 0.6 18.3 48.7 6.2

7 1,824 393 8.5 OR Yes 84.9 47.8 7.4 1.8 1.2 610 532 3.4

8 1,734 532 11.4 CT No 54.3 48.6 5.9 34.3 0.2 39.2 19.8 0.5

9 292 204 4.4 OR No -- 57.9 3.4 1.0 0.7 7.2 85.6 12
10* 175 63 14 X Yes 48.0 59.4 0.0 34 0.0 22.3 173 11
11 548 369 7.9 PA No 31.0 48.4 0.7 0.7 0.2 3.6 90.0 4.7
12* 1,501 34 0.7 TX No 15.8 48.2 25 2.0 0.6 342 0.26 0.4
13 839 617 13.3 MO Yes 76.0 47.4 1.2 14.2 0.5 19.7 62.1 2.4
14+ 430 166 3.6 X Yes 91.9 50.7 0.2 0.7 0.2 95.1 35 0.2
15 1,223 410 8.8 KS Yes 94.7 49.8 9.4 34.7 0.2 478 7.4 0.4
16* 1,947 66 14 TX Yes -- 47.5 0.1 0.4 0.0 98.1 3 1. 0.1
17 165 119 2.6 OR No 71.5 50.9 0.0 0.6 1.2 4.8 92.7 0.6
18 72 57 12 OR No 50.0 50.0 0.0 0.0 5.6 11.1 79.2 4.2
19* 2,729 182 3.9 X Yes 56.0 48.6 0.5 9.5 0.1 63.4 25.2 1.2

Source: CCD Public school data 2011-2012 schoaol yea
*Schools with intervention programs (no treatmel8ghool data reflect total school enroliment, nghhschool enrollment alone.
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Survey Completion

Survey completion was defined as responding tiieatis and clickingubmitto
finalize their results. In total, 6,068 studentsoas the nineteen schools responded to at
least one item on the survey. However, many stsd@3%) did not complete the survey
and were excluded from the subsample used for seslgnd so | conducted tests to
determine whether or not the analytic subsampferéil from the overall sample for
student characteristics including school, gradaetpaierage, first language,
race/ethnicity, mothers’ education, grade levet] aspirations for after high school. As
discussed below, there were statistically signifiqp < .01) differences between those
students who completed the survey and those whodatily school, grade point average,
grade level, first language, race/ethnicity, FRRdjilaility, mothers’ education, and
aspirations for after high school.
Completion Rates by School

Results of chi-square analysis indicate that suooegpletion by school differed
significantly ¢ = 39.52,df = 2,p < .01). School completion rates ranged from 33% to

100% (Table 3.2).
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Table 3.2

Student Completion Rates by School

School n nComplete % Completed
1 61 20 100.0
2 321 295 98.3
3 149 113 96.0
4 233 183 94.5
5 491 438 94.2
6 791 388 91.9
7 417 393 89.2
8 857 532 88.0
9 212 204 87.5
10 78 63 80.8
11 465 369 79.4
12 54 34 78.5
13 705 617 75.8
14 250 166 66.4
15 434 410 63.0
16 75 66 62.1
17 119 119 61.1
18 58 57 49.1
19 298 182 32.8
Overall 6,068 4,649 76.6

Note.Bold font connotes low completion rate school.

Seventy percent of the students who did not coraplet survey came from the
six schools with the lowest completion rates (ragdgrom 33% to 66%); the survey
completion rate across these six low completiomslshwas just 57% (Table 3.3).
Students from the low completion rate schools stiiechjust 22% of the completed
surveys.

Completion Rates by Student Characteristics

Eleven schools that participated in CampusRea@@ir?-13 did not have grade
point average scales that ranged from 0 to 4.0 ardluded the students from those
schools from the sample for the analyses addrefisengixth research question, which

correlated students’ scores with GPA.
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Of the 3,054 of students whose GPAs were on a Gehale, 2,483 completed
CampusReady. The students who did not completsutwey reported slightly higher
GPAs than students who did not complete the supuyhose results were not
significant (1, 3,052) = 2.51n.s, Table 3.3).

Table 3.3

Descriptive Statistics for GPA by Survey Completion

Grade Point Average

Completion n M SD

Complete 2,483 2.74 0.97
Not Complete 571 2.81 1.01
Overall 3,054 2.75 0.97

There were significant differences in survey cortipteby student grade level,

first language, race/ethnicity, FRPL eligibilityndamothers’ education. The subsample of
completed surveys used for analyses may overragrésefollowing student subgroups:

e Twelfth grade students,

e Students whose first language is English,

e American Indian/Alaska Native students,

e White students,

e Students who do not know their FRPL eligibilitydan

e Students whose mothers received a high school édnax less.
Table 3.4 shows the results of the chi square asalgnd CampusReady completion

rates overall and by student subgroup.
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Table 3.4

Survey Completion Rates Overall and by Studentr®upgnd Results of Chi Square

Analyses
Subgroup n % Complete > df
Overall Students 6,068 76.7
Grade Level 6,067 65.14* 3
Ninth 1,667 74.6
Tenth 1,863 73.0
Eleventh 1,349 76.8
Twelfth 1,187 85.1
Gender 6,066 1.25 1
Male 3,097 77.2
Female 2,969 76.0
First Language 6,060 39.52* 2
English 4,718 78.5
Not English 1,286 70.7
Don’t Know 56 64.3
Race/ethnicity 6,061 90.29* 6
Asian or Pacific Islander 350 69.7
African American 873 74.5
American Indian/Alaskan Native 52 88.5
Hispanic/Latino 1,962 71.8
White 2,129 83.0
Multiple Categories/Mixed Race 527 76.3
Prefer not to answer 168 77.4
FRPL Status 6,067 5.82 2
Eligible 3,531 77.4
Ineligible 2,194 75.0
Don’'t Know 342 79.2
Mother’'s Education 6,065 25.20* 7
Eighth grade or less 366 80.3
Some high school 822 80.0
High school grad. 1,374 78.6
Some college 928 77.2
Two-year college grad. 481 75.9
Four-year college grad. 819 73.6
Graduate degree 379 71.2
Don’t Know/NA 896 74.0

Note.Subgroum sizes reflect survey attrition. For example, 6,861lents reported grade level
out of 6,068 students overall who responded teastlone survey item.

*p<.01
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There were significant differences in survey coripteby student responses to,

“What are your plans for after high school?” Thalgtic subsample of completed

surveys may overrepresent students who respaoithedto this question and students

who responded that they planned to attend two-g@léege, travel, work, and join the

military. Table 3.5 shows the results of the chia® analyses and CampusReady

completion rates overall and by student aspirations

Table 3.5

Survey Completion Rates Overall and by Studentr&sms and Results of Chi Square

Analyses
Subgroup n % Complete > df
Overall Students 6,068 76.7
Aspirations 6,053 28.43* 9
Four-year college 3,367 75.9
Two-year college 910 82.2
Technical school 230 72.6
Work 82 78.0
Military 440 78.4
Intern 319 77.4
Travel 26 69.2
Volunteer 15 66.7
Other 160 81.3
Not sure/don’t know 504 72.4

*p<.01
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Participants

The subsample used for analyses consisted of 84® 4tudents who responded
to all items on the online survey and clickemitto finalize their results. This section
presents the characteristics of these studentalbeed by grade level including grade
point average (GPA), background characteristicd,aapirations for after high school.
The characteristics of the students in the anasytlisample are presented in Tables 3.8,
3.9, and 3.10.
Grade Level

The students who completed the survey were digatbfairly evenly across the
grades with slightly more students in grades nimétan (56%) than in grades eleven and
twelve (44%, Table 3.6).
Table 3.6

Distribution of Students Across Grade Levels

Grade level n % of sample
Ninth 1,243 26.7
Tenth 1,360 29.3
Eleventh 1,036 22.3
Twelfth 1,010 21.7

Background Characteristics

Over all the grades, students were more than hali 51%). Most students
(80%) reported that English was their first languagd this trend was consistent over the
grades. A small percentage of students (0.8%) tegdhat they did not know their first
language. Students most frequently reported tlegt were White with 38% of students
selecting that category, 30% of students repohiatithey were Hispanic/Latino, and

14% of students reported that they were African Acaa.
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Students were asked whether or not they were &ifilb Free and Reduced Price
Lunch (FRPL), 59% of the students reported tha there eligible, 35% reported that
they were ineligible, and 6% of students reported they did not know if they were
eligible for FRPL with fewer twelfth grade studeli86) so reporting than ninth grade
students (8%). Students were asked what levelwfagtbn their mothers had completed,
59% of students reported that their mothers hachaie than a high school education,
36% reported that their mothers had attended saflege or had earned a college
degree, and 6% reported that their mothers haddstegraduate school. Over all the
grades, 14% of students report