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MEASUREMENT AND SEGMENTATION OF STUDENTS NON-COGNITIVE ATTRIBUTES MATHEMATICA POLICY RESEARCH

The Bill & Melinda Gates Foundation’s Postsecondary Success strategy is sponsoring the
Student Segmentation Initiative, which encourages colleges to examine qualities other than the
demographic and academic characteristics that institutions typically use to understand their
students. Under the initiative, the Foundation is working with four colleges and the strategy firm
Marakon to develop and implement a tool designed to support measurement and segmentation of
college populations on a broader variety of characteristics—in particular, students’ noncognitive
attributes. Mathematica Policy Research serves as a measurement and evaluation planning
partner on the initiative.

This report presents findings from a targeted document review intended to inform the efforts
of stakeholders involved in the Student Segmentation Initiative. The review addresses three
questions relevant to the initiative: (1) What instruments and measures are available to assess
postsecondary students’ noncognitive attributes? (2) To what extent are these instruments used to
classify or segment student populations? (3) How have institutions used these instruments and
classification systems to improve student success?

Key findings from the review of published and unpublished materials, as well as input from
expert researchers and practitioners, include the following:

e Many instruments are available to postsecondary institutions, but most research reporting
findings from noncognitive assessment and segmentation approaches has been theoretical in
nature, not applied to college practice.

e There is some convergence in the literature and among expert opinions around a limited
number of key noncognitive attributes that matter for students’ success, and multiple
instruments are available to measure these attributes.

e We found no example of published research that describes how colleges used segmentation
to improve students’ success; however, authors do hypothesize about the potential
applications of their research and experts interviewed for the study agree that such
approaches have promise for segmenting students to improve postsecondary success.

This report begins with a brief overview of the Student Segmentation Initiative and
describes the purposes and approach to the review. Section Il details key findings from the
review, focusing on measurement of postsecondary students’ noncognitive attributes and
colleges’ use of such measures to support students’ success. Section 111 concludes with a
discussion of the implications of our findings.

I. BACKGROUND AND PURPOSE OF THE REVIEW

A. The Student Segmentation Initiative: A new way to look at postsecondary
students

The Student Segmentation Initiative was motivated by a belief that “students learn best
when education is targeted to their needs and goals” (Bill & Melinda Gates Foundation 2014)
and a corresponding concern that the information typically available to college officials does not
always enable them to fully understand the specific needs and goals of the students they serve.
Prompted by the idea that “there is more to student success than cognitive ability, curriculum and
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instruction” (Yeager et al. 2013), the first phase of the initiative resulted in the development of a
survey tool by the strategy firm Marakon that enables colleges to segment students according to
so-called internal perspectives and external barriers to success. The tool provides a low-cost,
easy-to-use instrument to help college officials better understand and address their students’
needs, beyond the demographic characteristics and academic performance that they already
measure. Appendix A describes the tool in greater detail.

In the current phase of the project, a group of four colleges is piloting the survey tool,
demonstrating how its use can inform decisions about how to support students’ success in
different college contexts.

B. Purposes and approach to the review

This targeted document review has three complementary purposes. First, the review will
help to situate the work of the Student Segmentation Initiative within the extant literature,
focusing on the research questions presented earlier. Second, it will present the perspectives of
several experts and college practitioners on the value of measuring students’ noncognitive
attributes and the potential of segmentation approaches using such measures. Third, by drawing
on the research that has informed other Foundation-sponsored activities and the products of those
activities, the review will support alignment of the initiative with the broader Postsecondary
Success portfolio, particularly the portfolio dedicated to “personalizing” postsecondary
approaches to target students’ specific needs and goals.

Avrticle screening and review procedures. Our review began with a broad search of peer-
reviewed articles and unpublished gray literature on the use of noncognitive measures in a
postsecondary context. With input from the Foundation and Marakon, we identified five
categories of keywords for the search: segmentation approaches, measures of noncognitive
attributes, measures of postsecondary noncompletion risk, approaches to target student supports,
and instruments to measure key student attributes (Table 1.1). We limited our search to papers
written after 2000.

Our search for relevant literature proceeded in four major steps. In the first step, the database
search identified 5,759 articles meeting eligibility criteria of being (1) a substantive publication,
(2) in English, and (3) focusing on a postsecondary population in the United States. Our second
step was to screen the 5,759 titles on two categories of relevance: studies that measured
postsecondary students’ noncognitive attributes and/or described a segmentation or typology of
postsecondary students; this step left 628 articles that merited further investigation. In our third
step, we screened abstracts of the 628 articles for relevance on the same criteria, which left 147
articles meeting standards. In the fourth step, we excluded dissertations* and documents that, on
closer inspection of the text, were determined to be irrelevant according to all the criteria
described previously (for example, because they focused on foreign populations, but this had not
been clear from the title or abstract). We ultimately gathered 43 full-text articles from the
database search and another 18 articles provided by the Gates Foundation, Marakon, and experts
for a final analysis sample of 61 articles. Appendix B provides a full bibliography of the 61
articles reviewed for this report.

1 . . o
We excluded dissertations to conserve resources and keep to the project’s time line.
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Table 1.1. List of keywords for database search

Category Keywords

Segmentation approaches Student segmentation/Student segments
Student profile
Student taxonomy
Student typology
Student classification
Predictive modeling
Cluster analysis
Factor analysis
Latent class analysis
Random forest

Measures of student noncognitive attributes Noncognitive attributes/skills/factors
Psychosocial attributes/skills/factors
Self-efficacy
Sense of belonging
Student attitudes
Student engagement
Student mindsets
Student motivation
Grit

Measures of postsecondary noncompletion risk Student risk factors (grade point average, first
generation, developmental education, placement)
College dropout/stopout predictors
Barriers to student success
Student retention/persistence/completion predictors

Approaches to target student supports Early alert system
Early warning system
On-track indicator
Tailoring
Personalization
Customization
Market-oriented services/offerings

Instruments to measure key student attributes ACT Engage
Bar-On EQ-i
Cooperative Institutional Research Program (CIRP)

Freshman Survey

College Student Self-Assessment Survey
College Student Experiences Questionnaire
Community College Survey of Student Engagement
Educational Benchmarking Inc. (EBI) MAP-Works
Grit Scale
Hope Scale
Learning and Study Strategies Inventory (LASSI)
National Survey of Student Engagement
Noel-Levitz College Student Inventory
Noel-Levitz Student Retention Predictor
Noel-Levitz Student Satisfaction Inventory
Survey of Entering Student Engagement (SENSE)
SmarterMeasure
StrengthsQuest
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We employed a systematic approach to review the 61 articles: identification of the name and
properties of each instrument used, noncognitive and other constructs measured, whether and
how students were segmented, researchers’ findings, and whether and how segmentation and/or
measures of students’ noncognitive characteristics were applied in a postsecondary setting. We
used a Microsoft Excel database to store and analyze information from the reviews.

Interviews with experts and practitioners. Concurrent with the document review, the
Mathematica team conducted semistructured telephone interviews with five experts, identified
with input from the Foundation and Marakon. Interviews focused on (1) the noncognitive
predictors of students’ success and (2) colleges’ use of information on students’ noncognitive
attributes to support students’ success. At the recommendation of one expert, we conducted two
additional calls with representatives of two colleges that are currently using data from
noncognitive assessments to improve their student supports. Each interview lasted about 45
minutes, with one researcher conducting the interview and another taking notes in an analytic
template aligned to the research questions.

Review of supplementary materials. Finally, after early analyses showed that our database
search had yielded very few practice-oriented articles, we conducted an additional review of
abstracts of all presentations at the Association for Institutional Research (AIR) annual forums,
from 2010 to 2014. AIR is a leading organization for higher education professionals working in
institutional research, assessment, and planning. Its annual forum draws thousands of participants
who present their work on using data to support institutional decision making. Our keyword
search of 2010-2014 forum programs yielded 48 presentations of interest (out of a total of more
than 1,800 forum presentations). A further screening of these results identified 32 presentations
dealing with noncognitive measures and 5 dealing with segmentation of the student population, 4
of which used noncognitive measures.

C. Notes on terminology

Two terms that figure prominently in this report merit definition. First, we use the term
noncognitive broadly to refer to those attributes, including both skills and behaviors (Farrington
et al. 2012; Savitz-Romer et al. 2014), that contribute to students’ success, but that are explicitly
not captured by measures of cognitive ability. Other terms that are used similarly in the literature
include, for example, psychosocial and social and emotional attributes. To paraphrase one
scholar, because we are not analyzing cognitive attributes (intellectual abilities and subject-
matter achievement), we use the term noncognitive “by default to describe everything else”
(Messick 1979, p. 282, cited by Duckworth et al. in review, p. 5). Given the exploratory nature of
the review, we believe a broad definition is appropriate. Examples of noncognitive attributes that
have received attention in the wider literature include perseverance, mindsets or attitudes,
learning strategies, and social skills (Farrington et al. 2012).

Second, segmentation is a term common in marketing strategy, but less often used in higher
education. In a generic sense, segmentation is merely the division of a broader group into
subgroups with shared characteristics. For strategic purposes, segmentation implies that
subgroups can be targeted based on their specific characteristics. The higher education literature
tends to use terms such as typology or classification, which involve description of groups with
shared characteristics, but do not necessarily imply targeted action toward subgroups. For our
purposes, we use the terms interchangeably; however, because there is nothing that would
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preclude the use of a typology or classification system for targeted actions and the applied use of
descriptive information is of primary interest to the review.

Il. FINDINGS

This section integrates findings from the document review (including published and
unpublished literature and AIR forum programs) and expert and practitioner interviews. We
begin with an overview of the populations addressed by and objectives of the literature reviewed
(Section 11.A). We then address the key research questions, discussing the instruments used and
noncognitive constructs measured (Section 11.B), the segmentation approaches reported (Section
I1.C), the predictive power of noncognitive measures and segmentation reported in the literature
(Section 11.D), and the use of segmentation to support students’ success (Section I1.E) as
identified through the various sources. Throughout the discussion, we offer observations on the
similarities and differences between the approaches identified in our review and the Marakon
approach.

A. Student populations and objectives of the literature

Historically, typologies of postsecondary populations have classified students according to
academic, demographic, and socioeconomic indicators (Luo and Jamieson-Drake 2005), rather
than noncognitive measures. The use of noncognitive indicators in classification appears to be
more common in the recent literature, however, as we discuss later in this review. Earlier student
typologies were also conceptual in nature (for example, Clark and Trow 1966), whereas more
recent typologies (Astin 1993; Kuh et al. 2000) have been empirically validated (Luo and
Jamieson-Drake 2005). The papers we examined followed this more recent trend, offering
typologies grounded in empirical patterns among students’ characteristics, skills, and behaviors,
including some noncognitive attributes.

Student populations. A majority (44 of 61) of the studies we reviewed addressed
populations in four-year colleges; the others addressed two-year college students (7 studies), a
combination of two- and four-year students (2 studies), or did not specify the particular
institutional level of the population studied (8 studies). About one-third of the studies we
examined focused on first-year students. This is reasonable, given that these students are most
likely to drop or stop out (Adelman 2006) and are presumably most in need of support services;
correspondingly, first-year students are most often targeted for surveys.

Objectives. There were three general objectives among most of the research we reviewed:

1. To explore relationships between students’ characteristics and behaviors—reported either as
individual measures or as groups of measures comprising a segment or type—and
observable student success outcomes, such as achievement and persistence (27 papers)

2. Toexplore correlations between different student skills and behaviors, including those in the
noncognitive domain (22 papers)

3. To validate specific noncognitive measures or to compare the predictive power of different
instruments or scales (10 papers)®

2 Of the two remaining articles, one was a meta-analysis and one segmented institutions rather than students.
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B. Instruments used and constructs measured

Our review of the literature reveals wide variation in the instruments used to measure
postsecondary students’ noncognitive attributes, but we did see some convergence around certain
published instruments and a few key noncognitive constructs.

Instruments used. The instruments most often cited in the literature were those that are
widely fielded among colleges nationwide.® In Table 11.1, we provide an overview of the
instruments most often used to describe postsecondary populations in our review. Among the
instruments identified, seven papers used data from the National Survey of Student Engagement
(NSSE); another four studies used data from the Cooperative Institutional Research Program
(CIRP) Freshman Survey; three used the Rosenberg Self-Esteem Scale; and the rest of the
instruments listed in Table 1.1 were cited twice each.

Beyond using secondary data from extant surveys, another common strategy for researchers
was to combine disparate instruments and/or scales into a battery to measure various
noncognitive constructs among students. These batteries were typically administered in person to
relatively small, nonrandom populations of students, usually as part of a course in the discipline
in which the authors were faculty members. Across the 61 studies we reviewed, we identified the
use of 95 distinct instruments or scales, with 17 of the 61 studies using multiple instruments
administered together in a battery. In contrast, 15 studies used a single homegrown instrument
developed by the study authors and 25 used a single published instrument other than those listed
in Table 11.1.

Fielding surveys—whether published or homegrown—can require a great deal of effort,
including financial resources, as well as students’ and staff time. As Table I1.1 shows, the
resources required for colleges to field these published surveys varies, with some publishers
charging flat or per-student fees, sometimes on a sliding scale depending on the number of
students surveyed. The time and effort required to respond to surveys and to process the data is
another important resource. We were able to identify information about the length of 63
instruments, which ranged from 4 to 235 items, and averaged 35 items, with a majority (more
than 60 percent) having 30 or fewer items. When researchers used a battery of scales, the
complete instrument tended to be longer, averaging 54 items.

Among those instruments with 30 or fewer items, none were reported to measure more than
five constructs, indicating that most instruments use multiple items to gauge each construct
measured. In interviews, three experts emphasized the importance of this approach for accurate
measurement, but acknowledged a trade-off between accuracy and resources required for
administration and data processing.

% As noted earlier, we included several major survey instruments as keywords in our database search, so it is
perhaps not surprising that our results show researchers frequently using secondary data—from their own and
sometimes from other institutions—from these surveys.
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Table 11.1. Instruments most used to describe postsecondary populations

National Survey of Student Indiana University, Level of academic challenge Price depends on

Engagement Bloomington Active and collaborative learning enrollment
Student-faculty interaction
Enriching educational experiences
Supportive campus environment

CIRP Freshman Survey UCLA and the Established behaviors in high school Flat fee for

American Council
on Education

Academic preparedness
Admissions decisions

Expectations of college

Interactions with peers and faculty
Student values and goals

Student demographic characteristics
Concerns about financing college

participation, fee per
survey processed,
and optional services

Rosenberg Self-Esteem Rosenberg (1965) Self-esteem In public domain
Scale (free for use)
College Self-Efficacy Solberg et al. Self-efficacy Information not
Inventory (1993) available

Institutional Integration Scale

Pascarelli and
Terenzini (1980)

Institutional integration

In public domain
(free for use)

Narcissistic Personality Scale

Raskin and Terry
(1988)

Narcissism

Free for use in
research purposes

Big Five Inventory

John, Naumann,
and Soto (2008)

Conscientiousness
Agreeableness

Openness to experience
Extraversion

Emotional stability/neuroticism

Free for
noncommercial
research purposes

Life Satisfaction Scale

Diener, Emmons,
Larsen, and Griffin
(1985)

Life satisfaction

In public domain
(free for use)

Bar-On EQ-i® Bar-On (2004) Intrapersonal abilities Software for
Interpersonal abilities purchase
Adaptability
Stress management

Source: Author analysis supplemented by Internet research.

Note: Instruments reported were all that appeared in two or more papers in the literature review.

& The short (55-item) and long (125-item) versions of this instrument were used.

Constructs measured. Despite diversity in the instruments and approaches used by
researchers, the literature coalesces around a limited number of noncognitive constructs
measured. This reflects the observation of one expert claimed that, despite the variety of and
occasional disagreement over specific terms, there is “substantial agreement about the specific
attributes worth measuring” (Duckworth et al. in review). The noncognitive constructs most
frequently measured in the literature we reviewed include the following:

e Self-efficacy was explicitly measured in 12 studies, and its components—such as locus of
control, goal-setting, and motivation—were also well documented.

e Sense of belonging appears in at least nine studies, though researchers use a variety of terms
and might conceptualize it somewhat differently across studies.
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e Engagement, a related construct that is also important to postsecondary education, was also
frequently measured, reflecting the prominence of the NSSE instrument—which focuses on
engagement—in the literature reviewed.

e Student-faculty interaction, which is an indicator of engagement and also measured via
NSSE (and the related Community College Survey of Student Engagement [CCSSE]), was
measured by researchers in 12 studies.

These last three constructs—sense of belonging, engagement, and student-faculty
interaction—are related insofar as all consider the student’s attitudes, skills, and behaviors with
respect to his or her role in the college environment. Such constructs have been extensively
considered in postsecondary research, in particular through Tinto’s (1975, 1993) model of
student departure and subsequent theoretical models that emphasize students’ integration in the
college environment (for example, Bean and Metzner 1985; Cabrera et al. 1993). We provide
operational definitions of some of the most common constructs identified through our review in
Table 11.2, along with examples of instruments used to measure them.

Table 11.2. Operational definitions of key constructs in the literature

Self-efficacy Perception that one can effectively perform  College Self-Efficacy Inventory
behaviors leading to a goal; belief that Adapted Self-Efficacy for Academic
attainment of goals is possible and within Milestones
one’s control College Learning Effectiveness

Inventory
Goal Belief that learning activities have value and  Motivational Orientation Scale

orientation/motivation

relate to current and future goals; can be
mediated by self-efficacy

Patterns of Adaptive Learning

Noel Levitz College Student Inventory,
Form B

Learning and Study Strategies Inventory

Sense of belonging

Belief that one belongs to an academic

community; involves students’ sense that
they have a rightful place and a sense of
membership in a given academic setting

Student Adaptation to College
Questionnaire
Institutional Integration Scale

Student engagement

The time and effort a student dedicates to
purposeful educational activities

National Survey of Student Engagement
Community College Survey of Student
Engagement

Student-faculty interaction

An indicator of engagement, reflecting
student interaction with faculty in both
formal and informal roles

National Survey of Student Engagement
Community College Survey of Student
Engagement

Institutional Integration Scale

Emotional intelligence

Awareness of and ability to control
emotions required for effective functioning;
comprised of inter- and intrapersonal skills,
stress management, adaptability, and
general mood

Bar-On EQ-i (multiple forms)

Source:

Author analysis; some definitions adapted from Atkins-Burnett and Fernandez (2012).
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Although there was not perfect agreement among the experts during interviews, there was
some convergence around the constructs named and these align fairly well—though not
perfectly—with the constructs measured most often in the literature. In particular, there is broad
agreement among the experts we interviewed around the importance of self-efficacy (and related
constructs of growth mindset, motivation, and agency) and conscientiousness (and related
constructs of grit and persistence) for students’ success. The experts also tended to agree that
some facet of students’ ability to relate to other people matters, though as in the literature, there
was more divergence in the specific terms used and perhaps the concepts reflected (grouped here
with sense of belonging). In Table 11.3, we categorize the constructs cited by experts in line with
the constructs most common in the literature.

Alignment with the Marakon instrument. Finally, as shown in the far right column of
Table 11.3, there is a fair degree of conceptual alignment among the constructs studied in the
literature and cited by experts with the eight internal perspectives segments put forward by
Marakon. Specifically, the questions academic ability segment is conceptually in line with a lack
of self-efficacy. Marakon’s approach yielded three segments explicitly encompassing sense of
belonging—with the lacks sense of belonging segment at higher risk than the strong sense of
belonging but financial worries and well-supported from home and sense of belonging segments.
The persevering independent would appear to exhibit the same underlying construct captured in
conscientiousness, grit, and persistence (which experts described as reflecting a single construct).
The ROI skeptic, a high-risk category, might struggle with components of emotional intelligence,
especially perceiving the value in education versus the opportunity costs. Two of the Marakon
segments have less obvious alignment with the constructs named by experts and studied in the
literature: The segment marked by a positive perspective overall could presumably encompass
any or all the constructs named in the table that align with any of the other Marakon segments—
that is, because the positive perspective overall segment presumably includes those individuals
scoring in a positive direction on all or most of the various constructs measured by the Marakon
tool. Similarly, it is not entirely obvious how the lacks family support and college knowledge
segment would align with the constructs cited in the literature and by experts, but nor is it clearly
independent of them (for example, it might encompass both sense of belonging and financial
stability).
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Table 11.3. Construct alignment across literature, experts, and Marakon tool

Marakon

Internal
Literature Perspectives

Growth Hope Achievement Questions

mindset/optimism motivation academic ability
(also goal - Pathways (inverse)

orientation/motivation)

Self-efficacy

- Agency

Confidence and
motivation

Sense of belonging Ability to relate to Agreeableness Social capital Lacks sense of
peers belonging
(inverse)

Strong sense of
belonging but
financial worries

Well supported
from home and
sense of
belonging

Student engagement Openness to
experience

Student-faculty
interaction

Emotional intelligence  Emotional Meaning and ROI skeptic

. . intelligence urpose inverse
(also goal orientation/ 9 purp ( )

motivation) - Sees value in
education

- Able to defer
gratification

Conscientiousness  Grit/persistence Persistence/grit Persevering
independent

Ethics and
integrity
Financial stability Strong sense of

belonging but
financial worries

Well supported
from home and
sense of
belonging

ROI skeptic
(inverse)

Positive
perspective overall

Lacks family
support and
college knowledge

Note: ROI = return on investment.
@ Two experts participated in a single interview.

10
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C. Segmentation using noncognitive and other measures

Slightly more than one-quarter of the articles reviewed (16 of 61) reported findings from a
classification of postsecondary students and more than two-thirds of these (11 of 16) used
noncognitive measures. These studies classified students according to noncognitive constructs,
including students’ social skills and openness, and aspirations, attitudes, and perceptions of their
own abilities, which Savitz Romer et al. (2014) consider to be indicative of noncognitive
attributes. Six studies classified student populations using observed and reported academic
behavioral measures, such as the number of transfers to different institutions and class
attendance. With respect to the data sources used to identify segments, 4 studies used college
administrative data, 5 others used primary data collected using instruments developed
specifically for the study (including one that combined homegrown measures with a published
instrument), and 7 used secondary data from published instruments (including the CCSSE,
NSSE, CIRP Freshman Survey, Beginning Postsecondary Students Longitudinal Survey, and the
U.S. Education Sentiment Survey). These studies typically described the distribution of segments
across the student population and sometimes analyzed relationships between segments and
students’ outcomes (discussed later). Most researchers used similar methodologies to arrive at
their segmentation solutions, typically conducting factor analysis for data reduction and cluster
analysis for classification of students.

Number of student types or segments. Classification approaches typically yielded 3 to 8
student types or segments. However, two of the studies reviewed presented typologies with 15
categories: (1) the exploratory analysis by Saenz et al. (2011) of a nationwide sample using
CCSSE data detected 15 clusters of students grouped into high, diverse, and low engagers; and
(2) the Leo Burnett Company (2009) study of the obstacles to postsecondary attainment, funded
by the Gates Foundation, found a 15-segment solution when it analyzed data from a nationally
representative sample of 18- to 26-year-olds.

Alignment with the Marakon segmentation approach. The methodologies used to
develop student classification systems in the literature were in line with the methods used by
Marakon to develop its segmentation tool, with both using a combination of factor analytic and
clustering approaches. The Marakon segmentation solution yielded 15 segments, which was
more than most of the studies yielded. However, these 15 segments are organized into two
distinct lenses on student persistence—internal perspectives and external barriers—represented
in 8 and 7 segments, respectively, which is closer to most of the solutions derived in the
literature.

D. Testing the predictive power of noncognitive measures and segmentation

The predictive power of a measure or segmentation will determine its usefulness in both
research and practice. The relative predictive power of the various noncognitive constructs
presented in Tables 1.2 and 11.3 is not perfectly clear from our review of the literature. This lack
of clarity stems from the variety of measures used, outcomes analyzed, populations addressed,
and analytic methods applied. However, like Farrington et al. (2012), we find that some
noncognitive constructs appear to be better predictors of postsecondary success than others:

11
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e A number of studies find that self-efficacy and goal orientation have positive
associations with student success outcomes (Arthur et al. 2006; Beck and Davidson 2001,
Campbell et al. 2013; Duckworth et al. 2007; Feldt 2012; Hawley and Harris 2005; Horn
and Weko 2009; Kennett and Reed 2009; Klomegah 2007; Krumrei-Mancuso et al. 2013;
Mattern and Shaw 2010). However, Nakajima et al. (2012) find no relationship between
self-efficacy and retention in the California community college that they studied, net of
other academic, demographic, and other noncognitive variables.

e Engagement predicted academic achievement and retention in a handful of articles
(Arthur et al. 2006; Horn and Weko 2009; Hu and McCormick 2012; Krumrei-Mancuso et
al. 2013). On the other hand, one study (Melius 2011) found that engagement practices
(including student-faculty interaction, as well as collaborative learning and extracurricular
activities) were not predictive of grade point average, net of other covariates, at a
Historically Black Institution.

e Sense of belonging was related to enrollment outcomes in one study (Campbell et al.
2013). The related institutional integration predicted persistence in one other (Nakajima et
al. 2012). Emotional intelligence, which includes intrapersonal abilities, social skills,
adaptability, stress management, and general mood, was shown to predict positive outcomes
in two studies (Parker et al. 2006; Sparkman et al. 2012).

Of the 16 papers reviewed that presented a classification approach, about half examine the
power of the segments to predict key postsecondary outcomes (the others simply describe
differences in composition and distribution between the student types). Specific outcomes
addressed include persistence and completion, engagement behaviors (including course load and
enrollment continuity), academic performance, major selected, and mental health. Most of these
studies report significant variation in outcomes across segments, and they show that some
segments are more predictive of key outcomes than others. Although none of these present
findings from applied use of their approaches, such variation in predictive power of segments
would be important for practitioners, as the research findings suggest that some student segments
are at higher risk than others, whereas some segments have more salience for the outcomes in
question.

The predictive power of the Marakon tool has not yet been established, but it could be tested
in the pilot colleges.

E. Using segmentation to support students’ success

Applications of student classifications—based on noncognitive or other measures—were not
represented in the literature. None of the studies reported how colleges actually used student
classification systems, much less the results of that usage. Nevertheless, study authors did
speculate about how segmentation might inform institutional practice to support student success.
Moreover, experts were optimistic about the potential for such approaches.

Applications suggested by study authors. Among the ideas offered by researchers,
admissions was mentioned as one potential application of segmentation (Thomas et al. 2007; Luo
and Jamieson-Drake 2005), and experts asserted that this is the area in which segmentation has
most often been applied in the past. Similarly, the research reviewed suggested that classification

12
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approaches might be used in marketing particular services more effectively to current students.
For example, studies suggest segmenting students to attract them to career services (Garver et al.
n.d.) or online education (Bailey et al. 2014). Study authors also discuss potential applications
for targeting student supports more generally (for example, Denson and Ing 2014; Hu and
McCormick 2012; and Kenyon and Koerner 2009).

Applications in institutional research. Review of abstracts of presentations at the AIR
annual Forums from 2010 to 2014 suggests that segmentation based on non-cognitive measures
is an uncommon practice. Among the 48 abstracts identified as relevant through our keyword
search, instruments mentioned by name included CIRP (named in 6 abstracts), NSSE (4), Noel-
Levitz College Student Inventory (CSI) (2), CCSSE (1), the Motivated Strategies for Learning
Questionnaire (1), and the Student Experience in the Research University survey (1). Five
abstracts addressed student segmentation, 4 of which used noncognitive measures to define
segments. Although the abstracts do not provide a great deal of detailed information, none of
these 4 presentations appear to have reported results of a college having used the information to
address students’ needs. Indeed, only one presentation appears to have reported actual outcomes
of an effort to support students through the use of information from noncognitive assessment
(Durodoye 2011); but the information was used at the individual student level, not for
segmentation purposes.

Expert perspectives on application of noncognitive measures and segmentation to
target supports. The proliferation of instruments to measure students’ honcognitive attributes,
combined with the relative paucity of research on the application of such measures to support
students’ success, suggests that applied work in this area is ripe for development.
Correspondingly, the experts we interviewed shared enthusiasm for the potential of noncognitive
measures and segmentation approaches to improve postsecondary outcomes. In particular, they
emphasized two areas of promise:

e Noncognitive attributes are important and malleable. All experts felt that some
noncognitive skills were strong contributors to academic outcomes. Moreover, they noted
that because certain noncognitive attributes are malleable, they might be responsive to
intervention. Contemporary experimental research supports this idea, for example by
psychologists focusing on changing the mindsets of college students (Yeager et al. 2013;
Yeager and Walton 2011). One expert pointed out that by addressing the potential
importance of noncognitive skills, colleges might encourage students to embrace the fact
that college is supposed to be cognitively difficult, while helping them to recognize that
there are still many avenues to success.

e Noncognitive measures prompt equity discussions. Experts contended that approaches
like that of the Student Segmentation Initiative could cause colleges to question their
assumptions about the primacy of cognitive factors, which in turn would force them to
examine equity issues more carefully. As one expert put it, a focus on cognitive measures—
such as test scores and grades—allows colleges to “wash their hands” and point the blame
for postsecondary failure at high schools and students themselves. Examination of issues in
the noncognitive domain could change the conversation and encourage colleges to think
about what they can do to meet students’ needs better.
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At the same time, however, experts urged caution with respect to a few risks associated with
using noncognitive measures to target student supports:

e Measures should be validated. Experts echoed the message of some of the research we
reviewed (for example, Campbell and Cabrera 2011; Thomas et al. 2007), emphasizing that
before institutions act on a large scale, they should be confident of the validity of the
particular noncognitive measures they wish to use. In the absence of validation, colleges
could end up wasting resources, either by measuring attributes that do not matter for success
or improperly measuring attributes that do matter. Similarly, colleges run the risk of
undermining public confidence if they use flawed measures to determine how to treat
students. This is particularly true if colleges plan to intervene at the individual level. As one
expert stressed, measurement error is more tolerable if the purpose is to describe a group’s
characteristics; in contrast, if the purpose is to understand and intervene at the individual
level, then the measure must be “spot on.”

e Information must be used carefully. The experts’ enthusiasm was tempered by the
recognition that colleges might not know how best to use the information generated by
noncognitive assessments. For example, noncognitive assessments could result in
stigmatization of students with less desirable characteristics or those deemed in need of
certain supports. Experts urged caution with respect to screening or tracking of students on
the basis of noncognitive measures. Similarly, they emphasized that intervention at the
individual level—especially interventions targeting a particular noncognitive skill or
behavior, such as mindset—could backfire. Yeager and Walton (2011) echo this sentiment;
they insist that noncognitive interventions “are not magic,” but rather must be informed by
strong theoretical justification and rigorous empirical evidence. If colleges were to act in
uninformed ways, or if they were unable to act on the information generated by
noncognitive assessments, the effort could not only harm students, but frustrate broader
efforts to use noncognitive information to support student success.

Examples from colleges using noncognitive assessment. In our conversations with
experts, we asked for examples of colleges that were using noncognitive measures to target
student supports and we conducted telephone interviews with representatives from two of the
identified colleges: Chaffey College in Rancho Cucamonga, California, and Miami-Dade
College (MDC) in Florida. We briefly describe the efforts of each college next, followed by
some integrative observations that address the question of colleges’ use of noncognitive
measures to improve student supports.

Chaffey College has used the Adult Trait Hope Scale (Snyder et al. 1991) to assess
incoming students since fall 2011. The effort was originally stimulated by a Title V Hispanic
Serving Institution grant and was part of the evolution of the college’s “basic skills
transformation” processes. In particular, in revising the developmental English curriculum,
faculty were eager to have information beyond “traditional background variables.” They chose
the Hope Scale after reviewing research and working with Gallup scientists, who had worked
extensively with the scale. The instrument is available for free, though the college has invested
resources in its administration and processing of the data. The full instrument is composed of 12
items to assess respondents’ level of hope, as conceived by the developers, which includes
subscales of 4 items each for agency (goal-directed energy) and pathways (planning to
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accomplish goals). The Chaffey team incorporated the 8 substantive items from the Hope Scale
into its Accuplacer academic placement exam. Although not all students are required to take the
Accuplacer, in practice, more than 90 percent of Chaffey students do, and the proportion should
increase as state policies governing enrollment incentivize it. The concept of hope is now at the
center of the college’s strategic vision. It is expressed in its Hope-Engage-Succeed framework,
which demonstrates how the college has adopted hope as a core value across the institution.

In concrete terms, Chaffey officials have used the Hope-Engage-Succeed framework in
ways that are both visible and invisible. A visible application is Chaffey’s one-hour workshop on
hope, in which scale items are discussed with an eye toward helping students understand how the
pathways and agency constructs matter for their college success. An example of an invisible
application is the “hope syllabus,” which faculty are trained in and encouraged to develop; such a
syllabus is intentionally structured to guide the student toward help-seeking pathways and to
empower the student to receive and use feedback from the course. Chaffey officials have also
used students’ hope scores for research purposes—for example, examining correlations with key
outcomes such as credit accumulation and persistence—and they plan to incorporate the scores
in their academic placement process. The next step and key challenge, as Chaffey officials view
it, is to determine how to make the information provided by the assessment “more actionable.”
They plan to use the Faculty Success Center and staff training as the primary means toward that
end.

Officials at MDC were interested in assessing students’ noncognitive attributes for the
college’s front-end redesign, which was part of its Gates-funded Completion by Design effort.
Since 2013, they have used the Student Strengths Inventory (SSI), which was offered for free as
part of a suite of enterprise software products that the college had purchased. The SSI is a web-
based, 48-item questionnaire that measures six noncognitive factors: academic engagement,
academic self-efficacy, educational commitment, campus engagement, social comfort, and
resiliency. First-time college students enrolling at MDC complete the assessment as part of
mandatory orientation activities.

MDC currently uses SSI scores to guide individual advising by senior advisors, a new cadre
of more highly trained and credentialed counselors than the college had used in the past. MDC
leadership is trying to determine how best to use SSI results beyond advising—in particular, how
to link the information to each of their campus’s support resources. As a first step, they plan to
incorporate strategies to support development of the key noncognitive skills measured by SSI
into the student life skills course required of all first semester freshmen. Like Chaffey College,
they are also considering incorporation of SSI results into the academic placement process. To
date, they have not segmented the student population using SSI scores, but they see potential
value in such an approach.

A few cross-cutting lessons emerge from the experience of Chaffey and Miami-Dade
colleges, some of which resonate with the findings from the literature review and experts’
insights:

e Assessment is easy; acting upon it is hard. College representatives agreed that a number of
good assessments are readily available to colleges seeking to measure students’
noncognitive attributes, and these can be administered well within normal college resources.
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The challenge, as suggested by the experts and practitioners (and perhaps by the lack of
applied literature), is determining how to use the information.

e Assessment needs to align with the institution’s strategic vision. Whatever instrument a
college ultimately decides to use, the information that it generates must be framed in a way
that aligns with the college’s strategic vision. If not, the assessment process can become
unnecessarily burdensome and the information will not be useful. Related to this point, a
successful approach requires buy-in at all levels of the institution, with college
representatives emphasizing the particular importance of faculty and executive leadership.

e Assessment can launch important, mission-oriented conversations. A Chaffey
representative recounted how students sometimes ask, “Why are you asking me these
questions [about hope]?” She continued, noting that the question itself is useful because it
can serve as an opportunity to send a critical, early message to students: “Because we care
about your well-being.” Similarly, at MDC, SSI results are a starting point for advisors to
engage students around issues broader than, but related to, academics. At the same time,
both colleges have used the information generated by the noncognitive assessments to
deepen strategic conversations with faculty and staff by focusing them on things that matter
for student success, but which would not necessarily be known or understood without the
assessments.

IV. CONCLUSIONS AND IMPLICATIONS FOR COLLEGES AND THE
FOUNDATION

The overarching conclusion from our document review and related interviews is that
although many instruments are available to measure students’ noncognitive attributes, and
segmentation offers a constructive approach, applying this kind of information to students’
success is a new frontier with both promise and risks. In this section we discuss the implications
of our findings for colleges interested in using noncognitive measures to segment and serve their
student populations, as well as for the Foundation in its ongoing efforts to personalize and
improve the college student experience.

A. Implications for colleges

Given the variety of instruments available to colleges interested in measuring students’
noncognitive attributes, a pragmatic approach is justified in selecting a particular instrument.
The college representatives to whom we spoke had done some investigation of different
instruments before determining which best met their needs, but they did not necessarily believe
that the instruments they ultimately chose would be best for all colleges. Indeed, one respondent
speculated that most instruments “measure the same things anyway”—an assertion supported at
least somewhat by our analysis of the constructs measured in the studies reviewed. Moreover,
expert opinion emphasized that the specific measures might be less important than the resulting
processes and conversations focused on students’ noncognitive attributes. Nevertheless, colleges
should consider the resources required to administer assessments and to process the data—
including licensing and other fees, as well as students’ and college staff members’ time. In
particular, colleges might have to be cautious about the amount of time such assessments can
take from the limited student orientation period. Finally, as practitioners emphasized, whatever
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instrument is chosen, the information it generates has to be framed to align with the college’s
strategic vision.

A second implication is that colleges should be aware of and actively manage the risks
associated with using noncognitive information to target student supports. In particular,
colleges should consider equity issues and the potential for stigma that might be associated with
screening, tracking, or labeling based on noncognitive measures. Such concerns are echoed in a
recent review of noncognitive interventions (Yeager and Walton 2011) and were at the heart of
one expert’s caution that interventions targeting noncognitive skills or behaviors could
“backfire.” For example, if a student lacks a sense of belonging, an intervention targeting the
student might reinforce his or her sense of being marginalized.

To manage risks and avoid some of the pitfalls that could stem from measuring students’
noncognitive attributes, colleges might—at least in the near term—focus efforts on what one
expert called “universal” (as opposed to individual) approaches. The idea is to create an
institutional environment that fosters development of positive noncognitive skills and behaviors
at the same time that it mitigates negative skills and behaviors. Ideally, such an approach would
be informed by a detailed understanding of the institution’s student population, which
segmentation could provide. Such universal approaches can help to avoid stigmatizing any
particular student. At the same time, they decrease the importance of measurement error, making
the choice of a particular instrument less critical and freeing colleges to focus their attention on
how best to use the information, rather than how to gather it. Of course, some colleges might be
in a position to use information to intervene at the student level—for example, as MDC has done
with its senior advisors—Dbut caution is warranted with respect to how the information is used.

This suggests a final implication for colleges: Any initiative or intervention developed as
part of a plan to target supports using noncognitive measures should be informed by both
theory and practice. Theory supports understanding of the mechanism by which a particular
noncognitive skill or behavior is linked to students’ success (and conversely, how it might be
linked to failure); this understanding is critical for designing appropriate programmatic
responses. At the same time, responses must be feasible in practice and at scale for significant
positive outcomes to result. Among the resources required for colleges to understand and apply
the lessons from theory and practice, perhaps the most critical are time and space to digest
information and develop plans in such a way that stakeholders throughout the institution
understand and own the solutions they develop.

B. Implications for the Foundation

The implications of our findings for the Foundation flow from the implications for colleges.
First, the Marakon tool has potential to support applied segmentation approaches. One
potential advantage of the Marakon survey tool is that it could require relatively fewer resources
to administer than other instruments, especially if it were made available at no cost to colleges.
In comparison to the instruments described in the literature (which averaged 35 items), the
Marakon tool is a relatively short questionnaire (with 24 noncognitively oriented items in its
most basic form, in addition to 7 demographic background items), so it could require less time
and effort from student respondents. As noted, experts expressed some skepticism about short
instruments that measure multiple constructs, but they acknowledged a trade-off between
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questionnaire length and resources required for administration and data processing. And because
the Marakon tool was developed explicitly for segmentation, colleges using it would presumably
not have to conduct exploratory analysis to classify individual students within a given segment.

This would be especially useful to colleges without extensive resources for institutional research.

Nevertheless, there is a need to better understand the validity, reliability, and predictive
power of the Marakon segmentation tool. This is especially important if the tool is to be used to
develop or support individual-level interventions based on its categorization of a given student.
Even for universal approaches, however, it is important to know that the tool can accurately
describe the student population and predict the relative success of segments. Moreover, a fuller
understanding of the tool’s psychometric properties could position it better for adoption by
colleges considering various instruments. Although development of the tool included
correlational analyses of postsecondary stop- and drop-out within a national sample, it is as yet
unclear whether the tool can be used to predict completion or other critical outcomes such as
course passage or credit accumulation at any particular college. Similarly, the stability of a
student’s membership in a given segment over time—absent intervention—is unclear. Such
questions can be addressed through careful study of students’ outcomes at the four colleges that
are piloting the tool.

Finally, the potential to learn from the college pilots hinges, in part, on the colleges
having adequate resources to develop appropriate programmatic approaches. The
Foundation’s support in the current phase of the project has helped to provide the scarce
commodity of time and space for early planning, but the colleges are just now at the precipice of
acting on the information generated by the Marakon tool. Appropriate interventions are not
obvious—as noted, they require careful consideration of the theory and practice, as well as
dedicated attention from multiple stakeholders within each institution. The colleges have a strong
start in developing action plans, but much remains to be done if programs are to yield the hoped-
for positive results in a way that is sustainable and scalable. Moreover, measurable improvement
in students’ outcomes will require time, in addition to the programmatic approaches that the
colleges are developing.
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APPENDIX A

OVERVIEW OF THE MARAKON SURVEY TOOL

The Marakon survey tool includes 31 items, organized into seven sections:

e Three introductory items to identify the student and college.

e Two sections of five items each, focusing on students’ internal perspectives. Each item
poses a statement reflecting attitudes toward college, to which the student responds on a 10-
point, Likert-type scale of agreement, with 1 = strongly disagree and 10 = strongly agree.

e Two sections of three items each, focusing on students’ external barriers. Students are
instructed to identify which of the items is the most challenging and which is the least
challenging in successfully completing [their] degree.

e A section on “Responsibilities Outside of School” with two items, asking how many hours
the respondent works in a week and if he or she has dependents.

e A background section with four items on students’ demographic characteristics.
Colleges administering the tool can add items to the introductory and background sections.

Marakon developed this short version of the tool after fielding a longer instrument among a
national sample of 8,000 current college students and 2,000 recent noncompleters from two- and
four-year, public and private, degree-granting institutions in the United States. In its analyses,
Marakon weighted the data to ensure representation by gender, age, race/ethnicity, income, U.S.
region, enrollment status, and proportion of program completed. Marakon used data reduction
and classification techniques to arrive at a 15-segment solution, including 8 internal perspectives
segments and 7 external barriers segments. Based on its analyses, Marakon then reduced the
instrument to include the minimum number of items to predict (with at least 80 percent accuracy)
a student’s correct placement in a segment.

23



MEASUREMENT AND SEGMENTATION OF STUDENTS NON-COGNITIVE ATTRIBUTES MATHEMATICA POLICY RESEARCH

APPENDIX B

BIBLIOGRAPHY OF DOCUMENTS REVIEWED

Albertini, John A., Ronald R. Kelly, and Mary K. Matchett. “Personal Factors that Influence
Deaf College Students’ Academic Success.” Journal of Deaf Studies and Deaf Education,
vol. 17, no. 1, winter 2012, pp. 85-101.

Allen, David F., and Beth Bir. “Academic Confidence and Summer Bridge Learning
Communities: Path Analytic Linkages to Student Persistence.” Journal of College Student
Retention: Research, Theory & Practice, vol. 13, no. 4, 2012, pp. 519-548.

Arthur, Christon, LaTasha Shepherd, and Mary Sumo. “The Role of Students’ Diligence in
Predicting Academic Performance.” Research in the Schools, vol. 13, no. 2, fall 2006, pp.
72-80.

Astin, Alexander W., Helen S. Astin, and Jennifer A. Lindholm. “Assessing Students’ Spiritual
and Religious Qualities.” Journal of College Student Development, vol. 52, no. 1, January—
February 2011, pp. 39-61.

Bailey, Allison, Christine Barton, and Katie Mullen. “The Five Faces of Online Education: What
Students and Parents Want.” Boston: The Boston Consulting Group, 2014. Available at
https://www.bcgperspectives.com/content/articles/education_consumer_insight_five faces
online_education_what_students_parents_want/. Accessed August 29, 2014.

Bahr, Peter Riley. “The Bird’s Eye View of Community Colleges: A Behavioral Typology of
First-Time Students Based on Cluster Analytic Classification.” Research in Higher
Education, vol. 51, 2010, pp. 724-749.

Beck, Hall P., and William D. Davidson. “Establishing an Early Warning System: Predicting
Low Grades in College Students from Survey of Academic Orientations Scores.” Research
in Higher Education, vol. 42, no. 6, 2001, pp. 709-723.

Campbell, Corbin M., and Alberto F. Cabrera. “How Sound is NSSE? Investigating the
Psychometric Properties of NSSE at a Public, Research-Extensive Institution.” Review of
Higher Education, vol. 35, no. 1, 2011, pp. 77103.

Campbell, Corbin M., and Jessica L. Mislevy. “Student Perceptions Matter: Early Signs of
Undergraduate Student Retention/Attrition.” Journal of College Student Retention:
Research, Theory & Practice, vol. 14, no. 4, 2013, pp. 467-493.

Canada College. “Cafiada Student Segmentation Analysis.” Presentation to Cafiada College
Administrators Retreat, Redwood City, California, July 16, 2009.

Chowning, Karolyn, and Nicole J. Campbell. “Development and Validation of a Measure of
Academic Entitlement: Individual Differences in Students’ Externalized Responsibility and
Entitled Expectations.” Journal of Educational Psychology, vol. 101, no. 4, November 2009,
pp. 982-997.

24



MEASUREMENT AND SEGMENTATION OF STUDENTS NON-COGNITIVE ATTRIBUTES MATHEMATICA POLICY RESEARCH

Cole, James S., and Ali Korkmaz. “First-Year Students’ Psychological Well-Being and Need for
Cognition: Are They Important Predictors of Academic Engagement?” Journal of College
Student Development, vol. 54, no. 6, November—December 2013, pp. 557-569.

Crocker, Jennifer, Riia K. Luhtanen, M.L. Cooper, and Alexandra Bouvrette. “Contingencies of
Self-Worth in College Students: Theory and Measurement.” Journal of Personality and
Social Psychology, vol. 85, no. 5, November 2003, pp. 894-908.

Denson, Nida, and Marsha Ing. “Latent Class Analysis in Higher Education: An Illustrative
Example of Pluralistic Orientation.” Research in Higher Education, vol. 55, no. 5, August
2014, pp. 508-526.

Duckworth, Angela L., Christopher Peterson, Michael D. Matthews, and Dennis R. Kelly. “Grit:
Perseverance and Passion for Long-Term Goals.” Journal of Personality and Social
Psychology, vol. 92, no. 6, 2007, pp. 1087-1101.

Fairchild, Amanda J., S.J. Horst, Sara J. Finney, and Kenneth E. Barron. “Evaluating Existing
and New Validity Evidence for the Academic Motivation Scale.” Contemporary
Educational Psychology, vol. 30, no. 3, July 2005, pp. 331-358.

Feldt, Ronald C. “Social Cognitive Model of College Satisfaction: A Test of Measurement and
Path Models.” College Student Journal, vol. 46, no. 4, December 2012, pp. 812-822.

Finney, Sara J., and Gregory Schraw. “Self-Efficacy Beliefs in College Statistics
Courses.” Contemporary Educational Psychology, vol. 28, no. 2, April 2003, pp. 161-186.

French, Brian F., and William Oakes. “Reliability and Validity Evidence for the Institutional
Integration Scale.” Educational and Psychological Measurement, vol. 64, no. 1, February
2004, pp. 88-98.

Garver, Michael S., Samuel A. Spralls 111, and Richard L. Divine. “Need-Based Segmentation
Analysis of University Career Services: Implications for Increasing Student Participation.”
Research in Higher Education Journal, n.d. Available at
http://www.aabri.comwww.aabri.com/manuscripts/09190.pdf. Accessed August 29, 2014.

Geiger, John F., Lawrence Weinstein, and Christopher S. Jones. “Differences in Meaning in Life
in Students: The Effect of Nontraditional Status and Region of Country.” College Student
Journal, vol. 38, no. 4, December 2004, pp. 569-572.

Ghosh, Amit K., Rajshekhar Javalgi, and Thomas W. Whipple. “Service Strategies for Higher
Educational Institutions Based on Student Segmentation.” Journal of Marketing for Higher
Education, vol. 17, no. 2, 2007, pp. 238-255.

Gore, Paul A.J., Wade C. Leuwerke, and Sarah E. Turley. “A Psychometric Study of the College
Self-Efficacy Inventory.” Journal of College Student Retention: Research, Theory and
Practice, vol. 7, nos. 3-4, 2005, pp. 227-244.

25



MEASUREMENT AND SEGMENTATION OF STUDENTS NON-COGNITIVE ATTRIBUTES MATHEMATICA POLICY RESEARCH

Gosling, Samuel D., Peter J. Rentfrow, and William B. Swann, Jr. “A Very Brief Measure of the
Big-Five Personality Domains.” Journal of Research in Personality, vol. 37, 2003, pp. 504—
528

Harrell, Ivan L., and Beverly L. Bower. “Student Characteristics that Predict Persistence in
Community College Online Courses.” American Journal of Distance Education, vol. 25, no.
3,2011, pp. 178-191.

Hawley, Tamela H., and Tracy A. Harris. “Student Characteristics Related to Persistence for
First-Year Community College Students.” Journal of College Student Retention: Research,
Theory and Practice, vol. 7, no. 1, 2005, pp. 117-142.

Hetland, Hilde, Ingvild B. Saksvik, Hanne Albertsen, Linn S. Berntsen, and Astrid Henriksen.
“‘All Work and No Play...” Overcommitment and Personality Among University and
College Students.” College Student Journal, vol. 46, no. 3, September 2012, pp. 470-482.

Hoffman, Marybeth, Jayne Richmond, Jennifer Morrow, and Kandice Salomone. “Investigating
‘Sense of Belonging’ in First-Year College Students.” Journal of College Student Retention,
vol. 4, no. 3, 2003, pp. 227-256.

Hook, Richard J. “Students’ Anti-Intellectual Attitudes and Adjustment to College.”
Psychological Reports, vol. 94, no. 3, June 2004, pp. 909-914.

Horn, Laura, and Thomas Weko. “On Track to Complete? A Taxonomy of Beginning
Community College Students and Their Outcomes 3 Years After Enrolling: 2003—-04
Through 2006.” Washington, DC: National Center for Education Statistics, 20009.

Hu, Shouping, and Alexander C. McCormick. “An Engagement-Based Student Typology and Its
Relationship to College Outcomes.” Research in Higher Education, vol. 53, 2012, pp. 738—
754.

Indiana University Center for Postsecondary Research, National Survey of Student Engagement.
“Using NSSE to Assess and Improve Undergraduate Education: Lessons from the
Field.” National Survey of Student Engagement, January 20009.

Jaret, Charles, and Donald C. Reitzes. “Currents in a Stream: College Student Identities and
Ethnic Identities and Their Relationship with Self-Esteem, Efficacy, and Grade Point
Average in an Urban University.” Social Science Quarterly, vol. 90, no. 2, June 2009, pp.
345-367.

Jagacinski, Carolyn M., and Joan L. Duda. “A Comparative Analysis of Contemporary
Achievement Goal Orientation Measures.” Educational and Psychological Measurement,
vol. 61, no. 6, 2001, pp. 1013-1039.

Kennett, Deborah J., and Maureen J. Reed. “Factors Influencing Academic Success and
Retention Following a 1st-Year Post-Secondary Success Course.” Educational Research
and Evaluation, vol. 15, no. 2, April 2009, pp. 153-166.

26



MEASUREMENT AND SEGMENTATION OF STUDENTS NON-COGNITIVE ATTRIBUTES MATHEMATICA POLICY RESEARCH

Kenyon, Den Y.B., and Susan S. Koerner. “College Student Psychological Well-Being During
the Transition to College: Examining Individuation from Parents.” College Student Journal,
vol. 43, no. 4, December 2009, pp. 1145-1160.

Klomegah, Roger Y. “Predictors of Academic Performance of University Students: An
Application of the Goal Efficacy Model.” College Student Journal, vol. 41, no. 2, June
2007, pp. 407-415.

Knight, David B. “Reversing the Logic: An Outcomes-Based Student Typology for Determining
“What Works” in Promoting an Array of Engineering-Related Student Learning Outcomes.”
Educational Evaluation and Policy Analysis, vol. 36, 2014, pp. 145-170.

Krumrei-Mancuso, Elizabeth J., Fred B. Newton, Eunhee Kim, and Dan Wilcox. “Psychosocial
Factors Predicting First-Year College Student Success.” Journal of College Student
Development, vol. 54, no. 3, May—June 2013, pp. 247-266.

Kurland, Robert M., and Harold I. Siegel. “Attachment and Student Success During the
Transition to College.” NACADA Journal, vol. 33, no. 2, 2013, pp. 16-28.

Ladd, Haven, Seth Reynolds, and Jeffrey J. Selingo. “The Differentiated University:
Recognizing the Diverse Needs of Today’s Students.” Boston: The Parthenon Group, 2014.

Lent, Robert W., Frederick G. Lopez, Hung-Bin Sheu, and Antonio M. Lopez. “Social Cognitive
Predictors of the Interests and Choices of Computing Majors: Applicability to
Underrepresented Students.” Journal of Vocational Behavior, vol. 78, no. 2, 2011, pp. 184—
192.

Leo Burnett Company. “Understanding Obstacles to Post-Secondary Degree Attainment (Among
18-26 year-old high school grads or equivalent).” Presentation to the Bill & Melinda Gates
Foundation, Seattle, WA, May 27, 2009.

LoCicero, Kenneth, and Jeffrey S. Ashby. “Multidimensional Perfectionism and Self-Reported
Self-Efficacy in College Students.” Journal of College Student Psychotherapy, vol. 15, no.
2, 2000, pp. 47-56.

Luo, Jiali, David Jamieson-Drake, and the Association for Institutional Research. “Linking
Student Precollege Characteristics to College Development Outcomes: The Search for a
Meaningful Way to Inform Institutional Practice and Policy.” IR Applications, vol. 7,
November 2005.

Macari, Daniel P., Mary F. Maples, and Livia D’Andrea. “A Comparative Study of Psychosocial
Development in Nontraditional and Traditional College Students.” Journal of College
Student Retention: Research, Theory and Practice, vol. 7, nos. 3-4, 2005, pp. 283-302.

Mattern, Krista D., and Emily J. Shaw. “A Look Beyond Cognitive Predictors of Academic
Success: Understanding the Relationship Between Academic Self-Beliefs and Outcomes.”
Journal of College Student Development, vol. 51, no. 6, November—December 2010, pp.
665—678.

27



MEASUREMENT AND SEGMENTATION OF STUDENTS NON-COGNITIVE ATTRIBUTES MATHEMATICA POLICY RESEARCH

McGuire, Sharon P., and Marcia Belcheir. “Transfer Student Characteristics Matter.” Journal of
College Student Retention: Research, Theory and Practice, vol. 15, no. 1, 2013, pp. 37-48.

Melius, Janella. “The Influence of Undergraduate Students’ Engagement Practices and Their
Institutional Environment on Academic Achievement.” Journal of Human Behavior in the
Social Environment, vol. 21, 2011, pp. 606-624.

Miller, Brian K. “Measurement of Academic Entitlement.” Psychological Reports, vol. 113, no.
2, October 2013, pp. 654-674.

Nakajima, Mikiko A., Myron H. Dembo, and Ron Mossler. “Student Persistence in Community
Colleges.” Community College Journal of Research & Practice, vol. 36, no. 8, 2012, pp.
591-613.

Parker, James D.A., Marjorie J. Hogan, Jennifer M. Eastabrook, Amber Oke, and Laura M.
Wood. “Emotional Intelligence and Student Retention: Predicting the Successful Transition
from High School to University.” Personality and Individual Differences, vol. 41, no. 7,
November 2006, pp. 1329-1336.

Pike, Gary R., and George D. Kuh. “A Typology of Student Engagement for American Colleges
and Universities.” Research in Higher Education, vol. 46, no. 2, 2005, pp. 185-209.

Saenz, Victor B., Deryl Hatch, Beth E. Bukoski, Suyun Kim, Kye-hyoung Lee, and Patrick
Valdez. “Community College Student Engagement Patterns: A Typology Revealed Through
Exploratory Cluster Analysis.” Community College Review, vol. 39, no. 3, 2011, pp. 235-
267.

Sparkman, Larry A., Wanda S. Maulding, and Lalynn G. Roberts. “Non-Cognitive Predictors of
Student Success in College.” College Student Journal, 2012, pp. 642—-652.

Stephens, Nicole M., Stephanie A. Fryberg, Hazel Rose Markus, and Camille S. Johnson.
“Unseen Disadvantage: How American Universities’ Focus on Independence Undermines
the Academic Performance of First-Generation College Students.” Journal of Personality
and Social Psychology, vol. 102, no. 6, 2012, pp. 1178-1197.

Stupnisky, Robert H., Raymond P. Perry, Nathan C. Hall, and Frederic Guay. “Examining
Perceived Control Level and Instability as Predictors of First-Year College Students’
Academic Achievement.” Contemporary Educational Psychology, vol. 37, no. 2, April
2012, pp. 81-90.

Thomas, Emily H., and Nora Galambos. “What Satisfies Students? Mining Student-Opinion
Data with Regression and Decision Tree Analysis.” Research in Higher Education, vol. 45,
no. 3, 2004, pp. 251-269.

Thomas, Lisa L., Nathan R. Kuncel, and Marcus Crede. “Noncognitive Variables in College
Admissions: The Case of the Non-Cognitive Questionnaire.” Educational and Psychological
Measurement, vol. 67, no. 4, Aug 2007, pp. 635-657.

28



MEASUREMENT AND SEGMENTATION OF STUDENTS NON-COGNITIVE ATTRIBUTES MATHEMATICA POLICY RESEARCH

Wawrzynski, Matthew R., and Jane Elizabeth Pizzolato. “Predicting Needs: A Longitudinal
Investigation of the Relation Between Student Characteristics, Academic Paths, and Self-
Authorship.” Journal of College Student Development, vol. 47, no. 6, 2006, pp. 677—692.

Yearwood, Trina L., and Elizabeth A. Jones. “Understanding What Influences Successful Black
Commuter Students’ Engagement in College.” Journal of General Education, vol. 61, no. 2,
2012, pp. 97-125.

29



MATHEMATICA
Policy Research

Mathematica® is a registered trademark
of Mathematica Policy Research, Inc.

www.mathematica-mpr.com

Improving public well-being by conducting high quality,
objective research and data collection

PRINCETON, NJ = ANN ARBOR, Ml = CAMBRIDGE, MA s CHICAGO, IL » OAKLAND, CA » WASHINGTON, DC



