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Foreword
Marilyn Murphy
What the best and wisest parent wants for his child,
that must we want for all the children of the community.
John Dewey, The School and Society (1907)
The Handbook on Personalized Learning for States, Districts, and Schools is presented by the Center on Innovations in Learning (CIL), one of seven national content
centers funded by the U.S. Department of Education (ED). In 2014, CIL published the
Handbook on Innovations in Learning that responded to a call by ED to “leverage the
innovation and ingenuity this nation is known for to create programs and projects that
every school can implement to succeed” (2010, p. v). With the recent advent of the Every
Student Succeeds Act (ESSA; the new federal education law replacing No Child Left
Behind) new opportunities are available for flexibility for states, districts, and schools in
support of student learning. The “every” in ESSA presupposes an approach to learning
that allows individual student growth for every student and for new ways for educators
to implement a personalized learning approach that includes students advancing at their
own pace toward rigorous benchmarks on a pathway to college, career, and citizenship;
implementation of online and blended learning formats; and for rethinking and redesigning assessments to allow a personalized approach to assessing student growth rather than
summative assessments.
The earlier volume focused on the harnessing of innovation to improve school success,
and the authors presented chapters on defining innovation in the educational context and
considered a number of best practices on emerging topics. Chapters in this new Handbook reflect the personalized learning goals of ESSA and reflect the view of personalized
learning as a learning innovation.
There is no shortage of “personalized” in the current vernacular. The term “personal” is
being widely applied to a variety of activities; there are personal trainers, personal shoppers, personal chefs, and myriad other ways that current culture and marketing encourage us to feel singled out for some particular category of attention that is supposedly
i
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unavailable to others and specifically linked to our own “personal” profile. It sometimes
seems that the term “personalized” has gone the way of the much-overused “special,” so
often applied as to become meaningless.
Likewise in educational discourse, “personalized” is cropping up in a number of
applications and discussions. As often happens, dialogue and vocabulary sometimes outpace
clarification and understanding. In introducing the Handbook on Personalized Learning for
States, Districts, and Schools, it is important to examine briefly what we mean by personalized
learning and to offer a robust definition developed by CIL around this evolving topic.
A Little Background
Educational research has long supported the pivotal importance of the relationship
of the teacher and the student to a successful learning cycle; this concept is generally
recognized as the ideal model for effective learning. The teacher–student relationship is
critical to any definition of personalized learning. In addition to recognizing the importance of developing and sustaining solid relationships, personalized learning varies the
time, pace, and place of instruction. A number of learning strategies used in education
over the years have contributed to these aspects of personalized learning, and the term has
roots in several learning theories. Some precursors include Benjamin Bloom’s theory of
mastery learning, promoted in the ’50s and ’60s as an instructional method that advances
students from one topic of study to the next based on their mastery of the current topic.
Using mastery learning, the student has some control over pace. Also in the ’60s, Fred
Keller espoused a Personalized System of Instruction (PSI) that allowed each student to
work on course modules independently. PSI is an individually paced, mastery-oriented
teaching method which also incorporates behavior reinforcement theory. In the ’90s,
Margaret Wang researched the “adaptive learning environments model” (ALEM), an educational approach that targeted instructional strategies to the needs of each student and
was particularly responsive to diverse student populations in classrooms. Her ALEM was
a component of Community for Learning, one of the first comprehensive school reform
models validated by ED.
These early approaches to personalizing the teaching and learning experience were
often referenced in their time as innovative and helped set the stage for a more complex
theory of teaching and learning, a theory which is defined later in this foreword. Related
work addressing student learning sometimes includes the term “deeper learning,” coined
by the William and Flora Hewlett Foundation, to identify certain dimensions of learning.
Those dimensions of student learning have some congruency with what this book refers
to as personalized learning.
ED’s National Educational Technology Plan (2010) defined personalized learning as
adjusting the pace of instruction (individualization), adjusting the instructional approach
(differentiation), and connecting instruction to the learner’s interests and experiences
(see p. 12). This definition clarifies that personalization is broader than individualization
or differentiation, in that it affords the learner a degree of choice about what is learned,
when it is learned, and how it is learned. ED views this concept as having broad implications for educational success. Richard Culatta, formerly the director of ED’s Office of
Educational Technology, has noted, “Personalized learning may be the most important
thing we can do to reimagine education in this country” (2013, para 3).
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In the Handbook on Personalized Learning for States, Districts, and Schools,
CIL provides a guide for the reader interested in clarifying and organizing the many
aspects of this evolving topic. The chapters developed by the author experts provide
a comprehensive insight into a number of subtopics of personalized learning. The
chapter authors show there is room for overlap and divergence of opinion concerning
personalized learning. However, the reader of this volume will walk away with an
understanding of the topic that is both broad and deep. Each of the chapters includes a
list of Action Principles for States, Districts, and Schools that will be a valuable resource
for implementation and sustainability of the principles of personalized learning. The
descriptive studies in Section V provide insight into how the principles can be applied in
real-world situations and across subject disciplines.
A Definition of Personalized Learning
The portfolio of work within CIL is organized around three aspects of personalized
learning: (a) learning technologies—the tools and the processes of teaching and learning;
(b) competency-based education—defining and validating competencies in an environment not bounded by time, place, or pace; and (c) personal competencies—the propellants of all learning that are especially valuable in a personalized context. These three
pillars provide an organizing framework for this complex topic. The following definition
is used to organize the work of CIL and the contents of the Handbook:
Personalized learning refers to a teacher’s relationships with students and their
families; the use of multiple instructional modes to scaffold each student’s learning;
enhancing the student’s motivation to learn as well as enhancing metacognitive, social,
and emotional competencies to foster self-direction and achieve mastery of knowledge
and skills. Personalization ensues from the relationships among teachers and learners and the teacher’s orchestration, often in co-design with students, of multiple means
for enhancing every aspect of each student’s learning and development. Personalized learning varies the time, place, and pace of learning for each student, enlists the
student in the creation of learning pathways, and utilizes technology to manage and
document the learning process and access rich sources of information.
In choosing the contributors to this volume, the editors Marilyn Murphy, Sam Redding,
and Janet Twyman considered how each author’s expertise would map onto CIL’s broad
definition of personalized learning.
Section I: Personal Competencies as Propellants of Learning
This section of the Handbook on Personalized Learning for States, Districts, and
Schools includes chapters on the topic of the personal competencies of students, their
habits of learning, and the pitfalls and successes of measurement. In his opening chapter,
Competencies and Personalized Learning, Sam Redding sets the stage for the rest of
the volume with a thorough explication of what is meant by personalized learning and
untangles some of the conflicting aspects of this complex theory. Joe Layng picks up the
discussion with Converging Qualities of Personal Competencies, taking a critical look
through the lens of skill hierarchies and examining some of what he sees as overlap and
interdependency among the competencies. Allison Crean Davis urges us to Proceed With
Caution: Measuring That “Something Other” in Students, and poses the question, How
do we know that we are measuring what matters most for students? Before looking at the
“how” and a table of some promising measures with certain features which have been
iii
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shown to be valid, Crean Davis takes us through a discussion of what we are measuring
and some possible reasons to measure.
Section II: Students at the Center of Personalized Learning
Acknowledging that students are the central “person” in personalized learning, the
authors in this section examine a variety of scenarios and processes that give students
some control over their own learning, input that is elemental to personalized learning.
Melinda S. Sota discusses one of the central concepts of personalized learning—learner
choice. In Co-designing Instruction With Students, Sota not only provides a number of
lists and suggestions to guide the reader through implementation of suggested strategies,
but also considers how to maximize the positive effects of learner choice while minimizing the potential risks for students who may not be able to choose in their own best interests. In her second chapter, Flipped Learning as a Path to Personalization, Sota looks
at two popular examples of teaching aided by technology—teaching practices that hold
promise for improved instruction and personalizing education. Next, in the descriptive
study Empowering Students as Partners in Learning, Kathleen Dempsey, Andrea D. Beesley, Tedra Fazendeiro Clark, and Anne Tweed describe the results and lessons learned
from an IES-funded grant using formative assessment methods in math as part of the
Assessment Work Sample Method (AWSM). They show that the infusion of assessment
into the AWSM helped inform a shift in thinking from teaching as something teachers do
to thinking of learning as something the learner does. In the final chapter in Section II,
Homeschooling: The Ultimate Personalized Environment, William Jeynes notes that lessons have been gleaned from the current 1.77 million homeschooled students, a number
that is expected to grow, and explores some of the particulars of this personalized environment that he suggests can be generalized to virtually any schooling situation.
Section III: Teaching and Technology in Support of Personalized Learning
Technology is viewed by some as the culprit in the growing depersonalization of our
social world, untethering us from simple human interaction. But technology has a significant and thriving relationship to personalized learning and provides access both to
managing and documenting the learning process and to accessing rich resources that
might otherwise have been unattainable. In Section III, the authors explore a number of
situations where teaching and technology provide significant support for a personalized
learning environment. In her chapter, Personalizing Curriculum: Curriculum Curation
and Creation, Karen L. Mahon presents what is meant by a personalized curriculum
and how to be sure the curriculum one chooses is both appropriate and that the instruction is research based. Mahon identifies some best practices to follow and some to avoid
in curating (selecting) a personalized curriculum. Well-constructed games encompass
many of the elements of sound teaching and learning practice. In his chapter, Choose
Your Level: Using Games and Gamification to Create Personalized Instruction, Karl M.
Kapp looks at students’ use of games for learning and discusses how game-based learning enables each student to work at her own pace; the student chooses the level and works
through it successfully before advancing to the next level, a scaffolding process that is
intrinsic to personalized learning. Kapp poses the questions, What game elements lead to
learning, and how does one make choices about the best use for a classroom? His chapter walks the reader through the decision process. In Personalizing Learning Through
Precision Measurement, Janet S. Twyman advocates for “precision measurement aided
by technology and integrated with a strong relationship between the student and a caring
iv
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teacher…instrumental in achieving the goals of personalized learning” (p. 147 in this
volume). Twyman argues persuasively for a methodical approach to using measurement
to sustain and advance personalized learning. Section III concludes with a discussion of
learning analytics and large data sets, how they are used and how they might be more
fully applied in education, including personalized learning. In Using Learning Analytics in Personalized Learning, Ryan Baker looks at some of the difficulties and the future
potential for success with learning analytics in his exploration of this rapidly evolving
and sometimes controversial field.
Section IV: The Personalized Learning Community—Teachers,
Students, and Families
Much like the proverbial village it takes to raise a child, so too it takes a community of
teachers, students, and families to embark on a successful personalized learning effort. In
Section IV, chapters focus on relationships and community-building. Preparing Educators to Engage Parents and Families, by Erin McNamara Horvat, discusses what constitutes a valid connection between home and school and examines the institutional and
social factors that have contributed to the current divide separating the two. Horvat argues
that emerging teachers need to be self-aware and prepared to be supportive communicators and collaborators, building an environment of trust and reciprocity that truly values
the assets of the home. In her chapter Relationships in Personalized Learning: Teacher,
Student, and Family, Patricia A. Edwards looks backward—often from her own experience—to examine the history of segregation, and forward to consider inclusion as the key
to creating and supporting a robust, personalized experience for all children. Edwards
argues that a shared understanding of commonalities and differences among people can
only help educators create a more educated (and literate) population. In their chapter entitled Teacher–Student Relationships and Personalized Learning: Implications of Person
and Contextual Variables, Ronald D. Taylor and Azeb Gebre take a close look at students’
developmental needs and adjustments in creating a personalized learning environment.
Their chapter argues that process variables, personal variables, context variables, and
time variables must be considered in the construction of a valid personalized learning
relationship and environment. The final chapter in Section IV looks at how preparation
of teachers for a personalized learning classroom relationship can be more effective than
the current professional learning model. In Personalizing Professional Development for
Teachers, Catherine C. Schifter looks at professional development for teachers through
the lens of personalized learning. Schifter introduces two adult-learning theories to support “the self-directed approach of personalized professional development” (p. 222 in this
volume). She also provides an example of some important elements to include in preparing teachers to succeed as valued contributors to a personalized learning community.
Section V: Descriptive Studies of Specific Instructional Applications
This last section of the Handbook contains four chapters that apply the principles of
personalized learning in various contexts. Because these chapters are descriptive studies, they do not contain Action Principles; however, they do offer valuable reflections
on the experience of applying personalized learning to instruction. In Using Universal
Design for Learning to Personalize an Evidence-Based Practice for Students with Disabilities, Sara Cothren Cook, Kavita Rao, and Brian G. Cook take lessons from special
education, noting that much of personalized learning has roots in the education of special
v

Handbook on Personalized Learning

populations. Cook and team discuss two specific contemporary educational initiatives—
evidence-based practices and Universal Design for Learning—arguing that their application can help promote a personalized learning experience for students with disabilities.
In her chapter, Next-Generation Teachers in Linguistically Diverse Classrooms, Tamara
Sniad discusses how valuing all language can be used as a force to develop a personalized
approach to teaching and learning in a linguistically diverse environment. Sniad provides
a number of thoughtful strategies to support a community within a multiple-language
environment. Frank J. Sullivan, Jr., looks at the literacy requirement of the Common Core
State Standards and strategies for teaching in his chapter On Personalized Learning in the
Context of the Common Core Literacy Standards: A Sociocultural Perspective. Sullivan
argues that, although the Common Core standards prioritize literacy, the actual focus of
those literacy standards is narrow. By focusing on “text-dependent reading” and “close
reading” for facts, the experience of the student actively and thoughtfully engaging with
the text suffers. Sullivan presents a framework that he uses to guide his own evolving
teaching practice. The volume concludes with a descriptive study that includes suggested
classroom activities and projects to personalize the learning experience. In Social Studies and Personalized Learning: Emerging Promising Practices From the Field, Christine
Woyshner contends that the “learning goals of social studies and the aims of personalization overlap significantly to support the learning and development of diverse students in
becoming engaged citizens in a democracy” (p. 273 in this volume). Woyshner supplements her discussion with classroom scenarios from her own teaching experience.
John Dewey argued that all students deserve an education suited for the students for
whom we care most—our own children. Personalized learning has the potential to provide the optimal educational experience for every child. The intention of this Handbook
is to advance the evolving scholarship on personalized learning and to provide a resource
of strategies for those engaged in promoting and implementing personalized learning.
Authors were not selected because there was necessarily agreement among them on all
aspects of the topic; however, each chapter contributes to what this foreword and other
sources have defined as CIL’s “robust” definition of personalized learning. We look
forward to our readers continuing the discussion and seeing the rewards of personalized
learning in classrooms, schools, districts, and states.
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I. Personal Competencies as Propellants of Learning

Competencies and Personalized Learning
Sam Redding
This chapter elaborates on a definition of personalized learning, delineates aspects
of competency inherent in the definition, traces the evolution of personalized learning,
and explores the complementarity of the personal and the interpersonal in personalized
education. The chapter addresses and attempts to resolve tensions and tradeoffs between
seemingly competing facets of personalized learning: (a) academic, career, and personal
competencies; and (b) individualization, personalization, and socialization.
What Is Personalized Learning?
The term “personalized learning” sprang onto the scene in recent years as several learning technologies and repositories of information (especially via the Internet) advanced
to the point of showing great promise as efficient ways to individualize instruction and
enrich the curriculum. Ronald Taylor and Azeb Gebre, in their chapter in this volume,
define personalized learning as “instruction that is differentiated and paced to the needs of
the learner and shaped by the learning preferences and interests of the learner.” This is a
lean and serviceable definition.
The Center on Innovations in Learning (CIL) has considered the concept of personalized learning and constructed a more complex definition to capture elements that are not
apparent in a simpler description:
Personalization refers to a teacher’s relationships with students and their families and
the use of multiple instructional modes to scaffold each student’s learning and enhance
the student’s personal competencies. Personalized learning varies the time, place, and
pace of learning for each student, enlists the student in the creation of learning pathways, and utilizes technology to manage and document the learning process and access
rich sources of information. (Twyman & Redding, 2015, p. 3)
The CIL definition of personalized learning contains phrases that, when further explicated, reveal the complexities and subtleties of the concept. Let’s sort them out.
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Personalization: Understanding the Learner
The CIL definition of personalized learning goes beyond individualization—discussed
in more detail below—which, in short, attends only to the learner’s prior learning and
readiness for new learning. For CIL, personalization does this too, but it also seeks to
understand the person of the learner—his or her personal preferences, interests, and aspirations—and to make use of that understanding. In the definition, personalization, understanding the learner, is introduced into education in three ways, through relationships,
engagement, and personal competencies.
Relationships. “Teacher’s relationships with students and their families” adds onto the
standard definition of personalization two new elements. First, it introduces the teacher as
a central figure, engaging the learner in identifying what is to be learned and in the design
of how it is to be learned, intentionally building students’ personal competencies that propel learning, and forming relationships with students and their families to better understand the student, the student’s needs, and the student’s aspirations. In fact, the teacher
uniquely possesses an asset for the student through “relational suasion,” as described by
Redding (2013):
The teacher possesses the power of relational suasion that technology cannot match.
Through the teacher’s example and her instruction, the student learns to value mastery, to raise expectations, to manage learning, and to broaden interests. The teacher is
singularly capable of teaching social and emotional skills and engaging families in their
children’s academic and personal development. (pp. 6–7)
Second, the definition implies that relationships are important in personalization. If we
were to probe even deeper into the notion of relationships and consider the collaborative
and peer-learning aspects of personalization, we would extend the definition further to
include under its blanket the relationships among learners, the students themselves.
Student Engagement. Enlisting “the student in the creation of learning pathways”
honors the student’s interests and aspirations, encourages the student’s sense of responsibility for learning, and exercises the student’s ability to navigate the learning process.
Personal Competencies. Enhancing “the student’s personal competencies” means
intentionally building the student’s capacity to learn by incorporating into instruction and
teacher–student interactions the content and activities that enhance the student’s cognitive, metacognitive, motivational, and social-emotional competencies. These four personal competencies are the propellants of learning and together form students’ learning
habits. Because personalized learning emphasizes the student’s self-direction in learning,
personal competencies are especially important to the student’s success.
Personalization: Variety and Flexibility
The CIL definition of personalized learning breaks from the traditional image of school
learning—that is, a student sitting at a desk listening to a teacher or completing the same
assignment as the other students—substituting a view of the teacher, aided by learning
management software, pivoting from a succinct, interactive presentation of a new concept
to walk among her students, encouraging them as they engage with activities they have
helped plan and are preparing to continue on their laptops at home that evening. Varying the mode of instruction and the time, place, and pace of learning for each student,
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expanding the venue of learning beyond the classroom, and detaching expected outcomes
from a rigid timeline are hallmarks of personalized learning.
Modes of Instruction. “Use of multiple instructional modes” means that the teacher’s
lesson plan includes the right mix of different methods of instruction: whole-class,
teacher-directed small group, student-directed small group (including cooperative learning and peer-to-peer), technology-assisted (blended), independent work, and homework
(including the flipped classroom). Each mode serves its own purposes, and for each mode
we have a body of research on how it is most effectively employed. The teacher selects
the right mode for the right student at the right time.
Time, Place, and Pace. Varying the “time, place, and pace of learning” rests, in part,
on mastery learning’s precept that the pace of learning is the chief variable in permitting
most students to arrive at the same outcome, albeit at different points in time or with different amounts of time devoted to the specific learning task (Bloom, 1971). The variation
in personalized learning goes beyond mastery learning’s simple manipulation of pace and
time to recognize that learning can occur anywhere. Access to the Internet—at home, in
school, or at the coffee shop—is obviously the factor that animates personalized learning’s extension of learning’s locale.
Personalization: Individualization Facilitated by Technology
This aspect of CIL’s definition of personalization concerns what is typically referred to
as individualization—that is, as mentioned above,
For teachers, true individualplacing each student on his or her own learning
ization has been a noble but
plan, with assignments carefully calibrated to the
immensely time-consuming
student’s prior mastery and expected trajectory.
undertaking, one likely realized
For teachers, true individualization has been a
only in special circumstances.
noble but immensely time-consuming undertaking, one likely realized only in special circumstances. Now, however, learning technology
has made true individualized, targeted instruction possible for all teachers.
Targeted Learning. In the CIL definition of personalization, scaffolding “each student’s learning” is how a teacher individualizes learning activities to match each student’s
readiness and finds the appropriate level of challenge. Well-designed, computer-based
instructional programs apply techniques of predictive analytics (also called learning
analytics; see Ryan Baker’s chapter elsewhere in this book) to adjust the learning progressions in response to an individual student’s progress. “Scaffold” may be a term that is
becoming obsolete, as technology is now able to do what once took massive amounts of
teacher time to accomplish.
Learning Technology. Utilizing “technology to manage and document the learning
process and access rich sources of information” describes the centrality of technology
to the efficient individualization of learning. Not only can learning software provide
for learning that is targeted to the individual student, it also tracks the learning process,
adapts instruction accordingly, and tests to confirm mastery. Further, the seemingly endless resources of the Internet enable a student to pursue an infinite array of topics.
What Is Competency-Based Education?
CIL’s expansive definition of personalized learning includes components that overlap
with a conventional definition of competency-based education (CBE). More accurately,
5
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the definition subsumes competency-based education as one of its pillars, along with the
definition’s emphasis on the student’s interests and aspirations, engagement in the design
of learning, and relationship with the teacher and other learners. Competency-based education (CBE) supports students’ progression through their academic work toward mastery
within defined competencies—regardless of time, method, place, or pace of learning
(U.S. Department of Education, n.d.). Competency-based education stresses acquisition
and demonstration of targeted knowledge and skills (Twyman, 2014). The targeting first
requires the definition of the knowledge and skills, and how they are related (clustered) to
form a competency. As will be later explained, the competency may be personal, academic, or related to career and occupation.
The essential components of a competency-based approach to personalized learning
are (a) an identified cluster of related capabilities (the competencies); (b) variation in the
time, place, and pace of learning; and (c) criteria, including demonstrated application, to
determine and acknowledge mastery. The U.S. Department of Education (n.d.) says this
about competency-based learning:
Transitioning away from seat time, in favor of a structure that creates flexibility, allows
students to progress as they demonstrate mastery of academic content regardless of
time, place, or pace of learning. Competency-based strategies provide flexibility in the
way that credit can be earned or awarded, and provide students with personalized learning opportunities. . . . This type of learning leads to better student engagement because
the content is relevant to each student and tailored to [his or her] unique needs. It also
leads to better student outcomes because the pace of learning is customized to each
student. (para. 1)
In competency-based education, a competency is identified and its boundaries defined
by specifying the specific skills and knowledge contained within it. Sounds much like a
standards-based approach. Obviously, learning standards are useful in this exercise, and a
standards-based system differs from a competency-based system primarily in its: (a) close
alignment with in-school, curriculum objectives; (b) reliance on written assessments; and
(c) conformity to a set temporal frame (grade levels and course sequences, for example).
In other words, a standards-based system does not necessarily vary the time, place, and
pace of learning or include a behavioral demonstration or application of the skills and
knowledge to determine mastery.
What Is a Competency?
A competency is a defined cluster of related capabilities (skills and knowledge) with
methods and criteria to determine the degree to which a person demonstrates mastery in
them. Competencies often correspond to roles, such as student, plumber, or writer, and
mastery may be benchmarked toward the ultimate demonstration of proficiency in that
role. For example, communication might be a broad categorization of a competency,
and it might include subparts such as reading comprehension, speaking, listening, and
writing. Or writing might be the competency under a different scheme of categorization
with a finer grain size. In either case, the competency would be further defined by itemizing the measurable or observable skills and knowledge that constitute it. Finally, the
competency’s definition would include criteria and methods for determining mastery of
the competency’s constituent skills and knowledge, and the assessment would include
demonstration or application.
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Competencies in education can be categorized as personal, academic, or career/occupational. The first, what I call the personal competencies, are the propellants of learning, the
inputs in the learning process. Personal competencies are “an ever-evolving accumulation
of related capabilities that facilitate learning and other forms of goal attainment” (Redding, 2014, p. 4). The four personal competencies in my framework are:
●● Cognitive competency—what we know; prior knowledge which facilitates new
learning, broad knowledge acquired in any context, accessible in memory to facilitate new learning, sufficient depth of understanding to expedite acquisition of new
learning
●● Metacognitive competency—how we learn; self-regulation of learning and use of
learning strategies
●● Motivational competency—why we learn; engagement and persistence in pursuit
of learning goals
●● Social/Emotional competency—who we are; sense of self-worth, regard for others,
emotional understanding and management, ability to set positive goals and make
responsible decisions
Advocates of “deeper learning” espouse an approach that includes attention to aspects
of a student’s development similar to those expressed here as personal competencies. The
American Institutes for Research (AIR), for example, couch deeper learning within the
context of 21st-century workplace (and learning) skills. Citing the dimensions of deeper
learning identified by the William and Flora Hewlett Foundation (2013), AIR lists the
following characteristics: (a) mastery of core academic content; (b) critical thinking and
problem-solving; (c) effective communication; (d) ability to work collaboratively; (e)
learning how to learn; and (f) academic mindsets (AIR, 2014, para. 6). Table 1 illustrates
the approximate relationship of personal competencies and dimensions of deeper learning.
Table 1. Approximate Relationship of Personal Competencies and Dimensions of
Deeper Learning
Personal Competencies
Cognitive

Metacognitive

Motivational

Social/Emotional

Dimensions of
Deeper Learning
Content Mastery
Critical Thinking
Communication
Collaboration
Learning Skills
Academic Mindset

The second, academic competencies, include the clusters of knowledge and skill in
academic areas, associated with the school curriculum and commonly measured against
content standards, such as communication (with its subparts—reading, writing, listening/
speaking), or even in the more traditional disciplines (e.g., mathematics) or subjects (e.g.,
algebra). We use the word “academic” to describe these competencies because they relate
to the subject content of school and standards set by the school, even if the competencies
are acquired, at least in part, outside school.
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Finally, career/occupational competencies are clusters of knowledge and skill related to
the world of work, even if they are acquired largely through schooling and are commonly
defined and measured within the school setting. Career competencies cover knowledge
and skill in selecting, preparing for, acquiring, and transitioning between jobs. Occupational competencies are specific to a job—for example, competency in computer programming or welding. The National Skill Standards Board (2000) offers a categorization
of knowledge and skills into three types—academic, employability, and occupational/
technical, which correspond to the academic, career, and occupational categories proposed here.
As repertoires (the behaviors that signal competency) are complex and interlocking,
overlap between personal, academic, and career/occupational competencies are expected.
Figure 1 illustrates the relationships among the three types of competencies described
here (academic, career/occupational, and personal) within a competency-based education
model in which personal competencies converge to form the learner’s patterns of behavior (learning habits) when engaged in learning.
Figure 1. Competency and Mastery in a Competency-Based System

Mastery

Personal
Competencies
•Cognitive
•Metacognitive
•Motivational
•Social/Emotional

Learning
Habits

Mastery in a defined competency
is demonstrated according to
preset criteria without regard
to time, place, or pace of learning.
•Academic Competency (e.g., math,
science, language)
•Career/Occupational Competency
·Navigating career pathways
·Skills, knowledge related to
specific occupation

Reinforcement of Personal
Competencies and Learning Habits

Assessing Competencies
Academic and career/occupational competencies are commonly assessed with standards-based tests, although in a true competency-based environment, evidence of application of the learning would also be required. A challenge for educators is to find ways
to measure personal competencies (or deeper learning). Conley and Darling-Hammond
(2013) outline directions for new assessment systems that include ways to determine
students’ progress toward personal competencies. Such assessments will be necessary at
every level—formative assessments to guide instruction (including personalized instruction) and systems assessments to inform accountability.
A danger inherent to a competency-based approach is the fragmentation of knowledge and the shallow itemization of isolated skills. True mastery in a competency must
be determined by examining the student’s facility with an array of skills, understanding
of overarching concepts, and ability to perform over time rather than to achieve a peak
performance on a single test.
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McClarty and Gaertner (2015), writing of competency-based education (CBE) in higher
education but applicable to CBE at any level, stress the significance of categorical definition and valid assessment:
External validity is the central component of our recommendations:
●● CBE programs should clearly define their competencies and clearly link those
competencies to material covered in their assessments.
●● To support valid test-score interpretations, CBE assessments should be empirically
linked to external measures such as future outcomes.
●● Those empirical links should also be used in the standard-setting process so providers develop cut scores that truly differentiate masters from nonmasters.
●● In addition to rigorous test development and standard setting, CBE programs
should continue to collect and monitor graduates’ life outcomes in order to provide
evidence that a CBE credential stands for a level of rigor and preparation equivalent to a traditional postsecondary degree. (pp. ii–iii)
Critical to the success of competency-based education are (a) the appropriateness of the
definitional boundaries set for the competency; (b) the criteria established to determine
mastery; and (c) the validity of the methods of assessment. Then the means of recognition
(i.e., badges, certificates, degrees) can be established. If the student is allowed to demonstrate mastery in the competency at any time, without regard to time or place of learning,
we have competency-based education. To qualify as personalized education, a few more
elements are required. The student would be given a role in designing how the learning
would be attained, and the content of the learning would be adapted to the student’s interests and aspirations as much as the parameters of the criteria for mastery would allow. In
addition, the criteria for mastery would include facility with an array of related skills, an
understanding of overarching concepts, and the ability to perform over time.
The Road to Personalized Learning
The road to the modern-day version of personalized learning can be traced by examining the evolution of competency-based education, the efforts to address student diversity
through differentiation, and the advent of learning technologies. Brown (1994), reviewing
the substantial impact of CBE on the Australian education system, traces the origins of
CBE to the scientific management movement that arose in the 19th century at the height
of the industrial revolution. As jobs became more specialized, identifying competencies
and their component skills enabled efficiencies in training workers for the jobs, doing the
work, and evaluating performance. To this day, CBE is a strong element in the workplace
and in career and technical education.
A second influence on the evolving notion of CBE developed in the 1920s and 1930s
with mastery learning (popularized by Benjamin Bloom in the 1960s and 1970s), in
which the time a student devoted to achieving preset learning objectives was made elastic. The emergence of mastery learning coincided with B. F. Skinner’s (1954, 1968) work
on behaviorism and the introduction of programmed learning. The military in the U.S.,
U.K., Australia, and elsewhere adopted objective-based training strategies during the
World War era (WWI, WWII) to efficiently prepare unskilled soldiers for specific roles.
Mulder, Weigel, and Collins (2006) describe the behaviorist approach to competency
in the business sphere, based on the research of psychologist D. C. McClelland (1973),
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known for his achievement motivation theory. This approach was applied by the Hay
Group in behavioral-event interviews to appraise levels of competence in selecting and
training corporate and governmental leaders. The behaviorist approach cleaved competency from intelligence and asserted that competency could be developed through training, can be observed and assessed in behavior, and accounts for a significant portion of
the differences in the job performance of individuals.
In the 1960s, Robert Mager’s (1962) writing on performance-based objectives and
criterion-referenced instruction further reified school learning, reducing the curriculum
to small, measurable pieces and instruction to discrete steps. Thus, measurable objectives entered the mainstream of education, paving the way for the standards movement of
the 1990s that spawned curriculum content standards in every state. CBE was a perfect
fit for the standards environment, and the National Skill Standards Act of 1994 created
a national board to establish a voluntary set of skill standards, assessments, and certifications. The National Skill Standards Board identified 15 workforce sectors. In 2008,
the National Association of State Directors of Career Technical Education Consortium
(NASDCTEC) published “industry-validated expectations of what students should know
and be able to do after completing instruction in a career program area” (NASDCTEC,
n.d., para. 1). The statements (updated in 2011–12) are organized into career pathways for
all careers in 16 career clusters. The National Occupational Competency Testing Institute (NOCTI, n.d.), a nonprofit consortium founded in the 1960s, provides assessments
to determine proficiency in career and technical areas. It recognizes achievement with
badges and certificates which employers and schools may choose to also recognize.
Antecedents of personalized learning can be seen in the progressive education philosophy of John Dewey, William Kilpatrick, and others in the early decades of the 20th century. A great leap forward, however, came later,
as educators sought methods to address student
As the first decades of the twentydiversity. In the wake of Congress’s 1975 passage
first century unfolded, the time
was ripe for the fabric of personof the Education for All Handicapped Children
alized learning to take shape...
Act (now reauthorized as the Individuals with
Disabilities Education Act—IDEA), educators
sought methods for teaching an increasingly diverse student body. Margaret C. Wang’s
book, Adaptive Education Strategies: Building on Diversity (1992) and her related
research and publications proffered an Adaptive Learning Environments Model (ALEM)
with methods for individualizing instruction and managing classrooms that included
students with widely divergent abilities and needs. Carol Ann Tomlinson popularized and
provided research substantiation for instructional differentiation, beginning with her 1995
book, How to Differentiate Instruction in the Mixed Ability Classroom.
As the first decades of the twenty-first century unfolded, the time was ripe for the fabric
of personalized learning to take shape from the threads of CBE, differentiation, content
standards, and a national clamor for, at last, significant education reform. Technology,
especially learning management software and the burgeoning resources of the Internet,
catalyzed this weaving of elements and burst of enthusiasm for personalization. The
technology industry, with ideas and resources from the Bill and Melinda Gates Foundation and endorsement from the U.S. Department of Education, signaled that the age of
personalized learning had arrived. The Gates Foundation (2010) itemized several of the
threads, as follows:
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Learning models that support personalized learning pathways require some basic building blocks. These include effective assessment tools that align with college preparation
standards and clear postsecondary learning objectives, engaging digital content, algorithms that match student needs with content and delivery methods, technology-enabled
professional development tools, and learning management platforms that integrate and
deliver these diverse components. (p. 2)
In 2012, the U.S. Department of Education funded the Center on Innovations in Learning (CIL), and among its charges was to assist state education agencies and districts with
personalized learning.
The Individual, the Person, and the Group
The difference between the individual and the person, in the realm of education, is the
difference between (a) a targeting of a student’s learning activities based on calculations
of prior learning and readiness, and (b) engaging the student in designing and navigating learning pathways based on calculations of prior learning and readiness plus personal
preferences, interests, and aspirations. Individualization can be done by a machine; personalization, as CIL has defined it, requires a teacher who might employ a machine. The
teacher attends to the student’s subtle, behavioral idiosyncrasies. The teacher knows her
subjects and the possible paths a student might take in studying them. The teacher is an
indispensable component in personalized learning.
The student is at once an individual scholar and a constituent of a group of learners, and
his or her relationship with the group constitutes some of what it means for a young person to become socialized. Interactions with teachers and peers sharpen a student’s thinking, elicit new interests, and provide insights to the nuances of human behavior. Personhood, in fact, is acquired through social interaction, as the self is defined and understood
in relationship to other people. The Internet and software that coordinates the work of colearners across time and place provides a middle ground between isolated, individualized
learning and a face-to-face classroom experience. The ideal may be a blending of group
learning in the traditional classroom with individualized learning and with personalized
learning that includes virtual learning cohorts.
Competency-based education and individualized education are efficient means for
matching learning content and tasks with each student’s readiness and for determining
and recognizing the student’s mastery. Personalized learning includes these pedagogical
attributes—matching content and tasks to the student’s readiness and assessing progress
based on demonstrated mastery—and adds a deeper regard for the person of the student.
Strategies to Personalize Learning
Use of Technological Tools
Learning technology makes personalization practical, at once reducing the time
required for a teacher to differentiate instruction, opening access to unlimited content,
structuring content and activity into manageable pathways, assessing progress and scaffolding tasks, and facilitating individual and group work across time and place. Blended
learning, a method of personalization, mixes traditional classroom instruction with online
delivery of instruction and content, including learning activities outside the school, granting the student a degree of control over time, place, pace, and/or path (Bonk & Graham,
2006). In a blended learning approach, technology is not seen as a replacement for the
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traditional classroom, but rather as a powerful tool to enhance what is already proven to
be effective pedagogy. “In this hybrid conception of personalization, educators can carry
out a series of practices to make sure that technology and data enhance relationships,
but do not pretend to substitute for them” (Sandler, 2012, p. 20). Personalization takes
advantage of online learning, online testing for mastery, MOOCs (massive, open, online
courses), and other Internet-enabled methods. Interventions in a technology-assisted
personalized scheme are, in a sense, not necessary when predictive analytics are applied
to continuously adjust learning tasks to demonstrated mastery, build in review spirals,
and ensure each student’s sufficient background of skill and knowledge before moving
forward.
Competency-Based Education
Strategies to implement competency-based education in personalizing learning include:
●● Flexible credit schemes break the ties among class time, learning time, and
assessment. Flexible credit schemes include (a) dual enrollment and early college
high schools, (b) credit recovery, and (c) multiple paths to graduation.
●● Service learning, a dimension of many character and social/emotional learning
programs, is easily accommodated in a personalized learning environment. Community-based learning directed at competencies (personal, academic, and career/
occupational) extends the time and opportunity for learning beyond the school day
and provides rich experiences beyond the classroom.
●● Internships and job shadowing offer students opportunities for “real world”
learning in business settings that both interest them and contribute to defined
competencies.
●● Differentiated staffing, taking advantage of teachers’ different skills and interests,
becomes feasible, even desirable, in a personalized learning environment in which
recognition of students’ progress within competencies is determined by demonstrated mastery rather than enrollment in a specific course with a specific teacher.
●● Acceleration and enrichment flow naturally when the pace of learning is made
fluid, allowing learners to move more rapidly as they demonstrate their mastery and encouraging them to pursue curricular content beyond the confines of a
syllabus.
●● Recognition of mastery may be expressed with the awarding of badges and recognition of proficiency with certificates and credits.
●● Student learning plans (SLPs), also known as individual learning plans, designed
with a student, enable each student to take a different path, at a different pace, to
reach standards. Constructing SLPs (with student input) are time-consuming for a
teacher, but instructional software now makes the process more time efficient.
●● Study groups and research teams enable students to work together to design
projects aimed toward a hypothesis or outcome. The students may be members of
a class or the group may be assembled across the miles via the Internet.
Personal Competencies
These strategies enhance students’ personal competencies:
●● Cognitive competency is enhanced by instruction that makes connections between
what has been previously taught, what the student knows (regardless of where
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learned), and the new topics. Reinforcing mastered knowledge through review,
questioning, and inclusion in subsequent assignments builds students’ retention
of knowledge in accessible memory. Vocabulary is a critical element of cognitive
competency and can be built in every subject area. Writing assignments encourage
the association and integration of new learning and deep understanding, especially
when connected to rich reading. Student curiosity to learn, in and out of school,
is enhanced when students are engaged in designing pathways to exploration and
discovery.
●● Metacognitive competency grows when students observe teachers “thinking
out loud” to approach learning tasks. Specific learning strategies and techniques
can be taught and learned. Also, the metacognitive processes of (a) goal setting
and planning, (b) progress monitoring, and (c) revising work based on feedback
can be taught and reinforced. Self-checks and peer-checks as part of assignment
completion are beneficial, and student graphing of assignment completion and
objective mastery reinforces attention to learning. For critical thinking, students
can be taught procedures of logic, synthesis, and evaluation. For creative thinking,
students can be taught methods of divergent thinking.
●● Motivational competency accrues from a growth mindset that bolsters the student’s persistence toward ultimate mastery, from differentiated instruction that
targets learning activities to the student’s readiness, and from connections between
learning tasks and the student’s personal aspirations. The goal for teachers in
promoting student mastery is to encourage students to find their reward in mastery.
The fun is in learning, and the reward is the celebration of mastery.
●● Social/Emotional competency is multi-faceted, incorporating emotional management as well as personal and interpersonal skills. Skills, strategies, and techniques
can be taught and learned for social interactions, goal setting, and decision making.
Classroom norms model and reinforce personal responsibility, cooperation, and
concern for others. Cooperative learning methods serve a dual purpose of facilitating academic learning and building social skills. Parent programs can help parents
teach and reinforce personal responsibility and alert parents to signs of emotional
distress. Many evidence-based programs—applied schoolwide, in individual classrooms, or with specific students—address social/emotional competency.
Caveats and Conclusions
Reservations about personalized learning, apart from the current paucity of hard evidence of its effectiveness, follow two lines of concern: (a) the potentially negative effects
of over-reliance on technology, and (b) the fear that individualization (or differentiation) opens the door to lowered expectations and a fragmented or diluted curriculum. Of
course, learning can be personalized without technological tools, but the tools certainly
facilitate it. Sherry Turkle, a professor at MIT, set off an alarm about the ill effects of life
spent with a nose (or ear) to a screen—computer, tablet, video game, or smartphone—in
her 2011 book, Alone Together: Why We Expect More From Technology and Less From
Each Other. She followed in 2015 with the publication of Reclaiming Conversation: The
Power of Talk in a Digital Age, in which she cautions that too much reliance on social
connection via technology may stunt a person’s emotional development, empathy, selfreflection, and social dexterity.
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In discussing the distractions (technological or otherwise) that diminish our attention,
Sven Birkerts (2015) warns that “between our own inevitable adjustments to the stimulus
barrage of modern life—all the editing, skimming, compartmentalizing, accelerating—
and the increasing psychological assault of others using their devices, we find it ever
harder to generate and then sustain a level of attention—focus—that full involvement
in experience requires” (p. 7). Matthew Crawford (2015) echoes Birkert’s thoughts and
advocates the “point of triangulation with objects and other people who have a reality of
their own” (p. x; as opposed to a virtual reality) that fosters true individuality. In essence,
reservations about technology in education center around the separation of students from
social interactions and the fragmentation of learning into bits of information that do not
congeal into understanding.
Interestingly, personalization of learning is espoused as an “antidote to the widespread
feelings of anonymity, irrelevance, and disengagement that students report, especially
in large, urban high schools” (Yonezawa, McClure, & Jones, 2012, p. 1). One might
read this as an indication that the group context of classrooms for some students does
not provide a desirable sense of connection, belongingness, and stimulation. Rather, the
individual student feels isolated within the group, perhaps alone with her or his particular
interests and stymied by a pace of instruction that is too fast or too slow. Personalized
learning, on the other hand, so tailors the education experience to the preferences, interests, and aspirations of the individual student that the student is enlivened and engaged.
The objections to personalization, apart from the intrusions of technology, rest on faith
in the pedagogical efficacy of teacher-centered, direct, whole-class instruction and the
benefits of a common or shared learning experience. A variant of this objection is the
complaint that differentiation, itself, is an unproven fad. Mike Schmoker, in an Education Week commentary (2010), articulated the case against differentiation by arguing that:
(a) no solid evidence supports the effectiveness of differentiation; (b) differentiation’s
emphasis on “student preference” too easily slides into a practical alliance with the much
discredited “learning styles”; (c) attempts to vary instruction result in nonsense activities;
and (d) a teacher’s time is best devoted to constructing a single, high-quality instructional
unit with frequent opportunities for student response. This critique of differentiation
strikes at the heart of personalized learning.
If you think of personalization as extreme tracking (one track for each student), you run
up against the standard objections to tracking. Jeannie Oakes, formerly a UCLA professor and president of the American Educational Research Association, now director of
education and scholarship at the Ford Foundation, built a substantial research case against
tracking and other methods of dividing students into groups based on appraisals of their
ability and potential for learning. In a 1992 interview following her 1985 publication of
Keeping Track, Oakes explained that:
When I talk about harmful effects of tracking and ability grouping, I’m talking about
all of those forms of grouping that are characterized by educators making some rather
global judgment about how smart students are—either in a subject field or across a
number of subject fields. Sometimes, it’s defined in terms of IQ, sometimes it’s defined
in terms of past performance, sometimes the criteria are predictions of how well children are likely to learn. In other words, some grown-ups in the school are making a
judgment about how smart the students are. (O’Neil, 1992, para. 4)
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Whether the sorting of students is done by teacher or machine, into groups or individual
tracks, some risks are involved, including especially the relegation of some students to
learning opportunities well below their capacity for mastery.
Warnings about the potential abuses of personalized learning serve to moderate the
enthusiasm of its proponents, put boundaries around its excesses, and encourage research
to confirm its effectiveness. But the objections are likely to fall away as teachers and
technology get better at personalization.
Personalized learning in schools holds the potential to engage the disengaged students
and build students’ academic, career/occupational, and personal competencies. Personalized learning is made practical by technology that organizes curricular content, facilitates
differentiation, opens vast and diverse avenues of learning, provides ongoing checks of
mastery, and ultimately confirms mastery. Personalized learning encourages and confirms
learning that takes place anytime, anywhere, and is thus a companion to competencybased education.
Personalized learning steps beyond the mechanical individualization of learning by
incorporating the teacher’s deep understanding of each student’s interests, aspirations,
backgrounds, and behavioral idiosyncrasies. Personalized learning mixes the targeting
of learning to the individual student with opportunities to learn with a group, one-to-one,
face-to-face, or across the miles.
Action Principles for States, Districts, and Schools
Action Principles for States
a. Remove regulatory and statutory barriers to competency-based education. Course
credit, grade promotion, and graduation requirements are often tied to enrollment
and time spent in specific courses rather than to demonstrated mastery.
b. Define specific academic, career/occupational, and personal competencies. In order
for instruction to be aimed at competencies, the competencies must
first be defined, including the enumeration of their constituent skills and areas
of knowledge.
c. Provide protocol and instruments for assessing competencies to determine mastery.
Academic competencies may be defined as coinciding with state content standards
and thus mastery may be determined through standards-based assessments. Career/
occupational and personal competencies need similar means for determining
mastery.
d. Ensure that all schools have technology adequate for multiple methods of personalization, and provide training for district and school personnel in the use of the
technology. Indeed, personalized learning is made practical by recent advances in
technology, but the technology must be available and personnel trained to use it.
e. Showcase local strategies and models that effectively employ personalized learning methods. Everywhere in the country, some teachers, schools, and districts are
in the vanguard of practice in personalization. Identify them, and shine a spotlight
on them in state publications and conferences.

15

Handbook on Personalized Learning

Action Principles for Districts
a. Set district policies that encourage personalization. Be sure that course credit,
grade promotion, and graduation requirements facilitate the recognition of learning wherever and whenever it occurs. Advance flexible credit schemes, such as (a)
dual enrollment and early college high schools, (b) credit recovery, and (c) multiple paths to graduation.
b. Include the language of specific academic, career/occupational, and personal competencies in curriculum guides and course descriptions. In order for instruction to
be aimed at competencies, the competencies must first be defined and included in
curriculum guides and course descriptions.
c. Provide professional development for school leaders and teachers in methods
for personalizing learning and for assessing competencies to determine mastery.
Academic competencies may be defined as coinciding with state content standards,
thus, mastery may be determined through standards-based assessments. Career/
occupational and personal competencies need similar means for gauging mastery
in formative assessments.
d. Ensure that all schools have technology adequate for multiple methods of personalization, and provide training for district and school personnel in the use of the
technology. Indeed, personalized learning is made practical by recent advances in
technology, but the technology must be available and personnel trained to use it.
e. Showcase schools and teachers employing strategies and models that effectively
incorporate personalized learning methods. Build a vanguard of practice in personalization. Identify the leaders, and shine a spotlight on them in district publications
and conferences.
Action Principles for Schools
a. Provide professional development for teachers in methods for enhancing students’
personal competencies. Personal competencies are the propellants of learning, and
teachers can build them in students through their intentional inclusion in instructional plans.
b. Incorporate service learning, internships, and job shadowing as means to facilitate
out-of-school learning. Recognizing learning that occurs beyond the school day
and outside the classroom is one thing, but enabling the learning to occur often
requires intentional programming.
c. Include intentional incorporation of personalized learning methods in instructional
planning, and provide teachers training and time to prepare for personalized learning. To ensure that personalized learning methods are systematically employed by
teachers, make the inclusion of personalized learning strategies a routine component of instructional planning by teacher teams.
d. Ensure that school personnel are adept in the appropriate use of technology to
personalize learning. Indeed, personalized learning is made practical by recent
advances in technology, but the technology must be available and personnel trained
to use it.

16

Competencies and Personalized Learning

e. Enable teachers who are advanced in personalized learning strategies to share
their work with other teachers. Some teachers invariably move in the direction of
personalization before others; take advantage of what they are learning and doing
by giving them opportunities to share with other teachers.
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Converging Qualities of Personal Competencies
T. V. Joe Layng
What is to be taught? How is learning to occur? What makes for a truly successful
learner? Educators are increasingly looking to the learning and psychological sciences
for help in answering these questions. Covering content is no longer considered adequate,
nor is a simple emphasis on the purely academic domain sufficient. Schools are being
challenged with developing competencies that extend beyond what might be called the
cognitive domain. In addition to cognitive competencies, three other competencies have
been identified that some have suggested are essential for learners to master (see Redding, 2014a, 2014b): metacognitive, social/emotional, and motivational competencies.
Although there is an emerging consensus that these are important, there is not widespread agreement on precisely how these competencies are defined and how they may
be acquired. This chapter provides a behavioral description of each competency and
describes how the competencies converge, that is, how each competency may contribute
an important component to another.
Cognitive Competencies
Let’s begin with what many consider a familiar competency category—cognitive competencies. For most teaching activities, some form of cognitive competency on the part of
the learner is required. Cognitive competencies refer to those repertoires required to gain
the knowledge and skills directly related to the subject matter taught. Redding (2014a)
refers to a cognitive competency as “prior learning that facilitates new learning” (p. 4).
Learning scientists and education researchers have for many years tried to provide various taxonomies of cognitive competencies. Bloom (1956) and his associates focused on
content-neutral cognitive competencies that could be applied across content areas. Others
have approached cognitive competencies through content learning; that is, they analyze
instructional content in such a way that cognitive competencies can be defined based on
the type of learning required for mastery of specific content (for insightful early treatments, see Mechner, 1962, 1965). One such model was first offered by Philip Tiemann
and Susan Markle (1973). They provided what they called a “remodeled model,” which
19

Handbook on Personalized Learning

was based on David Merrill’s (1971) revision of Robert Gagne’s (1965, 1970) famous
Conditions of Learning. Tiemann and Markle (1991) later went on to produce a comprehensive guide to applying their model to content analysis (also see Layng & Twyman,
2013). An updated version of their model was recently described by Layng (2014a).
As described later in this chapter, the advantage of this approach is that precise cognitive competencies can be described and evaluated in the context of the specific subject
matter that is to be mastered. I will return to Bloom in our discussion of metacognitive
competencies.
To analyze cognitive competencies in the context of subject matter, Tiemann and
Markle (1991) provide a matrix that describes “types of learning.” The matrix provides
a guide for ensuring that “prior learning that facilitates new learning” is acquired (Figure
1). The cell at the bottom left is labeled “Responses.” To determine if learning in this category has taken place, we ask the question, “Can the learner actually perform the behavior requested?” An example of a response is grasping a pencil.
Figure 1. Types of Learning
Psychomotor

Simple Cognitive

Complex Cognitive

Kinesthetic
Repertoires

Verbal Repertoires

Strategies

Chains

Sequences
Serial
Memory

Responses

Algorithms

Paired
Multiple
Associates Discriminations
Associations

Principles
(Rule Applying)

Concepts

Note. Adapted from Analyzing Instructional Content (4th ed.), by P. W. Tiemann & S. M.
Markle. Copyright 1991.

Just above the “Responses” cell, the “Chains” cell concerns how responses are linked
to perform a sequence of behaviors in which one behavior must be successfully completed before another can occur if the entire “chain” of behaviors is to be completed successfully. Sharpening a pencil is an example of such a chain. Often these behaviors may
appear simple and may be considered relatively unimportant, but, without them, more
complex behaviors may be difficult to learn. These behaviors often make up what some
authors have called “tool skills,” the fundamental building blocks of more complex skills
(Johnson & Layng, 1992). For example, clearly and quickly writing digits 0 to 9 may
be essential to reach fluency in performing addition and subtraction math computations.
The top cell in the psychomotor category, “Kinesthetic Repertoires,” refers to linked, and
often recombinant, motor patterns. They include such skills as competitive cycling, ice
skating, and hockey. They are complex and require sophisticated methods of instruction
(see, for example, Mechner, 1994, for a detailed description of the teaching and evaluating of complex psychomotor behavior).
The next column, labeled “Simple Cognitive,” has at its basic level what psychologists
have called paired–associate learning or stimulus–response relations, cognitive scientists
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call condition–action pairs, and behavior analysts call occasion–behavior relations. That
is, a response is provided to a stimulus, for example, seeing a picture of a truck (stimulus) and saying, “Truck” (response). Often, the task is made more complicated by placing several stimuli together and providing each stimulus with its own response, such as
seeing a car and saying, “Car”; seeing a truck and saying, “Truck”; and seeing a bicycle
and saying, “Bicycle” when the pictures of each are all presented together. Learning
scientists call this simple cognitive activity a “Multiple Discrimination” (see bottom cell
in middle under “Simple Cognitive”). The next cell up in the “Simple Cognitive” column,
“Sequences,” includes “Algorithms.” Solving a long-division problem is an example of
an algorithm. Although different long-division problems may be presented, the algorithm,
or the steps that are followed, is the same for solving each one. “Serial Memory” requires
learners to perform a sequence that is arbitrarily defined by the outcome. An example is
playing a sequence of notes on a musical instrument that results in “Twinkle Twinkle,
Little Star.” At the top of the “Simple Cognitive” column, the “Verbal Repertoires” cell refers
Often principles are stated in
terms of “if, then” relations: If
to being able to speak or write knowledgeably
there is an action, then there will
about a topic. When one uses knowledge, one
be an equal and opposite reaction.
has to provide an account of some type. Although
essays are often thought to tap into a more complex cognitive domain than answering multiple-choice questions, this may not always
be the case. Whereas an essay can simply be the phrasing of material read or heard, a
well-designed multiple-choice question may include distinguishing examples from very
similar nonexamples, thus requiring a deep understanding of the subject matter.
In the third column, labeled “Complex Cognitive,” the cell at the bottom, “Concepts,”
is not a mental construct but instead refers to stimuli that share a set of common (must
have) features found in each example of the concept but that also may differ from one
another by including varying (can have) features. The must have features provide the
defining properties that make something a concept. “The can have features describe the
many ways examples of a concept can be different” from one another (Layng, 2012, p. 2).
Teaching a concept requires the learners to respond to all examples that include the must
have features and not to respond to “nonexamples” missing one or more of the must have
features. To test if a learner actually has learned a concept, new examples (not presented
during instruction) containing the must have features must be correctly identified, and
close-in nonexamples, items for which often only one of the must have features is missing, are rejected. Furthermore, the testing examples must be drawn from examples that
include the full range of can have features.
“Principles” (center cell) describe the relation between concepts. For example, in the
physical law “For every action there is an equal and opposite reaction,” four concepts—
equal, opposite, action, and reaction—are related to one another in a specific way. Often
principles are stated in terms of “if, then” relations: If there is an action, then there will
be an equal and opposite reaction. At the top of the “Complex Cognitive” column, the
“Strategies” cell describes repertoires required for solving problems of various types.
One feature that distinguishes the “Simple Cognitive” from the “Complex Cognitive”
column is how the cognitive repertoires are assessed. In the “Simple Cognitive” column,
what is presented in instruction is what is tested. In the “Complex Cognitive” column,
new examples and nonexamples not presented in instruction must be tested. This is the
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case for all the cells in the “Complex Cognitive” column. For a detailed description of
this topic, see Tiemann and Markle (1991).
Teaching Cognitive Competencies
Cognitive competency is built when content is described in terms of the relations
found in each of these cells (see Figure 1) and those relations are taught and mastered,
as evidenced by the evaluation criteria appropriate to each cell. One definition considers
cognitive competency learning that assists new learning (Redding, 2014a, 2014b), but
further analysis suggests something a bit more complex than that. Two aspects of cognitive competency must be considered: (a) the repertoires acquired (content), and (b) the
methods used to establish and assess the various types of cognitive competency. Teachers
tap the acquired repertoire of learners to teach further skills and strategies. An example of
the first is provided by Markle (1982); learners may be asked to do the following: “With
appropriate tools, construct a useful object out of wood.” A cognitive competency that is
likely required to achieve this is “measure accurately to 1/16th of an inch on any board
from which a piece is to be cut.” To do this likely requires learners to “read a tape measure, interpolating to 8th and 16th between the marked 4ths of an inch.” Earlier cognitive competencies may also be described, such as, “Read numbers, including fractions”
(Markle, 1982, p. 18). The methods (b, above) used to teach and test these competencies
depend on the cognitive domain into which each numeracy competence falls. As noted
earlier, algorithm following is taught and tested differently than is a concept or principle.
Metacognitive Competencies
Three discrete categories tend to define metacognitive competency. The first category is
not specific to the metacognitive category, but without it, many metacognitive competencies cannot be truly acquired. This category concerns the skills learners need to be able
to carry out independent work or to complete activities required by a problem or project.
Archer and Gleason (2002) have identified many of these skills and strategies. They
include—to name but a few of the many skills—gaining information and responding in
class, completing assignments with directions, memorizing and studying information,
taking notes, using a book’s front and back matter, selecting the appropriate reference
source, reading and interpreting graphs and tables, alphabetizing, locating and using the
information in dictionary or encyclopedia entries, and effectively searching for and using
online resources. None of these refers to the content to be learned; rather, they refer to
how one may go about learning the content.
The second metacognitive category has to do with a range of skills that can best be
characterized as making one’s behavior more effective through organization, planning,
and other strategies. This includes appropriate school behaviors and organizational skills
such as arriving on time, having materials organized and at hand, participating meaningfully in class, preparing for and doing homework, and using strategies for studying for
and taking tests (Archer & Gleason, 2002).
How does a student plan, evaluate what is required, and evaluate if he or she is on the
right track if skills from these two metacognitive categories are absent? Some of these are
taught directly, some are acquired by trial and error as one progresses through school, and
some may never be acquired through typical school activities. For the purpose of teaching metacognitive skills, a focus on the metacognitive domain may be illusory; it is in
the cognitive domain where our effort needs to be directed. To ensure full metacognitive
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competency, all of these skills need to be specified and directly taught. What is notable
here is that no special “metacognitive instruction” is required. Accordingly, to ensure
metacognitive competency, the skills in these first two categories must be treated as being
part of the “cognitive domain.” It is only when they are used together, when they converge and when they are applied to new situations that this constellation of skills would
be called a metacognitive competency. When they are a part of the learner’s repertoire,
they may be called upon by learners to achieve the independent learning goals that are so
valued.
The third category of metacognition involves evaluating one’s own behavior. Evaluation requires a comparison with a standard or set of criteria. The answer to the question,
“Am I really doing what is required?” implies that one can discriminate between what
is and what is not required. Next, one must match what one has done with respect to
those requirements, noting where they are met and possibly where they may not be met.
The steps also involve a repertoire of self-dialogue, reasoning, and a fluent repertoire of
questioning. Furthermore, the key repertoires for meeting the criteria fall into the two
categories described earlier. They may also serve to provide a basis of evaluation; the
answer to, “Do I have enough sources?” will likely require a broad knowledge of what
sources are available and how they are accessed. Ensuring metacognitive competency is
not a simple matter, nor can it be achieved by simply providing projects and encouragement. It requires the convergence of all three categories of skills that comprise metacognitive competence after all have been taught so as to be part of a learner’s cognitive
competency.
Teaching Metacognitive Competencies
Fortunately, there are relatively simple ways classroom teachers can ensure that these
competencies are established. But directly teaching the skills described in each of the
three categories is not enough; also required is a certain classroom culture—a culture
that hopefully extends not only among classrooms within the same grade but across all
grades. The learning of these competencies does not happen necessarily over a period
of weeks or months but over a period of years. An easy-to-implement and comprehensive (and inexpensive) curriculum, Skills for School Success (Archer & Gleason, 2002),
teaches most of the skills described in the first two categories and cumulatively builds
these skills beginning in third grade. The bulk of the skills are learned in third through
sixth grades, with more advanced skill instruction available to middle and high school
learners. To be successful, these skills must be integrated into the fabric of classroom
learning if they are to transfer from the cognitive to metacognitive domain. They need to
be a part of how one learns, not simply something one learns but seldom uses.
The skills related to the third metacognitive category must also be thoroughly integrated into the classroom practices if they are to be taught successfully, and they can be
difficult to teach. This category involves not only behaving but also seeing that one is
behaving and evaluating that behavior in accord with the requirements of the situation. It
is not enough to provide opportunities in the way of problems or projects but requires that
specific learner repertoires be established. In the 1950s, Benjamin Bloom became interested in what separated some of the more successful students at the University of Chicago
from some of the less successful. He was particularly interested in what the successful
students actually did while mastering a subject. He began observing students as they
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studied. What surprised him was that many of the successful students shared a similar
pattern of studying, one that was different from those who were less successful (Bloom,
1950). The successful students would today be regarded as demonstrating substantial
metacognitive competency.
Later, an investigator at Purdue University, Arthur Whimbey, decided to follow up
on Bloom’s initial observations. He began to observe highly successful individuals
across a range of disciplines and professions. Whimbey was surprised to find that
these individuals not only resembled the students Bloom observed in how they solved
problems, but they also resembled each other. He was able to distill the critical behaviors
into a small set anyone could learn. This formed the basis for the book, Problem Solving
and Comprehension (1985), that Whimbey coauthored with Jack Lochhead. In that
book, they described both effective and ineffective strategies for solving problems. In
a more than 20-year quest to improve the metacognitive problem solving of chemical
engineering students, McMaster University found the only successful method was to
directly teach the methods described by Whimbey and Lochhead. A similar discovery
was made by educators at Xavier University in New Orleans (Carmichael et al., 1980;
McMillan, 1987). Xavier was able to use the methods to greatly increase the number of
African American students accepted to medical school (Carmichael, Bauer, Hunter, &
Sevenair, 1988). What is most interesting is that the reasoning strategies described in the
most recent edition of the book (Whimbey, Lochhead, & Narode, 2013) are relatively
easy for learners to master.
After working with college students, Robbins (1996, 2011, 2015) began investigating
how the Whimbey et al. (2013) strategies could be further broken down and taught to
learners beginning in third grade. After years of development and testing, she produced
a program that any teacher can use to teach this set of complex metacognitive skills to
young learners. She defined, with simplified terminology, the critical qualities of the third
metacognitive category: behaving, observing one’s own behavior, and responding to it.
Robbins’s (2015) program is designed to develop five qualities that comprise successful
problem solving and five qualities comprising successful active listening as a partner in
problem solving. Each quality is learned separately in the context of a continual self-dialogue
In a collaborative setting, one
learner takes the role of the probthat involves breaking problems into parts and
lem solver and the other the role
determining the requirements––that are often
of an active listener. The qualities
only implicitly specified. In a collaborative setof each are pretaught.
ting, one learner takes the role of the problem
solver and the other the role of an active listener.
The qualities of each are pretaught. After learners are well practiced in each role across
a range of academic and nonacademic problems, the students can combine the problemsolving and self-observational repertoires to guide future independent work. They achieve
a high level of metacognitive competency. Applying this repertoire in combination with
the skills described earlier, learners can be true independent learners. They can evaluate
the requirements, assess what is required, determine a plan of attack by breaking down
the problem into parts, keep up continual evaluation as to whether what they are doing
is reaching the goal, reflect on the soundness of their work, and continually check for
accuracy of their work. Furthermore, each step is observable and measurable. Teachers
can actually see the metacognitive process occurring (e.g., see the video file by Robbins,
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2014). By separately teaching and then bringing together these metacognitive skills, a
metacognitive repertoire can be produced that is applicable across a range of challenges
(for a similar approach, see Mechner, Fredrick, & Jenkins, 2013).
All three categories of metacognitive competency are critical for what Joseph Schwab
(1960) called “stable enquiry.” In stable enquiry, the learners guide themselves (metacognitive competency) through the application of various heuristics, algorithms, and
resources (cognitive competency) required to produce a project or solve a problem. This
type of enquiry comprises the bulk of activities learners encounter in school. It can be
complex and challenging. Another repertoire that Schwab identified is “fluid enquiry.”
In fluid enquiry, learners must step outside the bounds of the prescribed problem, asking
themselves questions such as, “Is there another approach not yet tried?” “Is the question
framed correctly?” and “What if a different question were asked?” The learner is asking,
“What if I looked at this in a different way?” and then begins to examine all the assumptions of the problem. This is a very sophisticated repertoire. It not only requires cognitive
competencies in the topic being investigated, but it also requires an advanced metacognitive repertoire that includes another element: asking meaningful questions that result in
discovering new problems or challenges not before described. Although questioning is a
valued skill and there are programs targeted at getting learners to ask questions, the primary point of questioning is often overlooked, that is, to create a meaningful discrepancy
that will take real effort to resolve. This level of questioning goes beyond content queries
and requires the full metacognitive repertoire described earlier to achieve. The question and its relation to the discrepancy created must be examined, requiring considerable
reflection. A program for college students was created in the mid-1990s that was geared
to this outcome and was successful with factory workers, drugstore managers, and other
professionals (Robbins & Layng, 2010; Robbins, Layng, & Jackson, 1994). Recently,
efforts have been directed toward adapting this program for use with children in school
settings in the context of both stable and fluid enquiry (Robbins & Layng, 2015).
All the elements of metacognitive competency described here can be made explicit,
readily taught, and evaluated within the context of a typical school day. Learning metacognitive competency can readily become metacognitive learning. That is, the procedures
required to learn in the cognitive domain can be used to teach the critical skills required
to produce a functioning metacognitive repertoire, which is the result of the convergence
of the three metacognitive categories (Robbins, 2015; Robbins et al., 1994). These categories are themselves products of skills learned by using methods derived to establish
cognitive competencies. Accordingly, taxonomies such as those provided by Tiemann and
Markle (1991) or Bloom (1956) can be useful in teaching the components of a metacognitive repertoire. When evaluating a project, for example, the student tells whether or
not a given product meets specified criteria or compares two products for some purpose,
often providing reasons as he or she responds. Students can be taught a vocabulary that
specifically supports such reasoning. For example, the vocabulary most likely to be
used when a student says, “How do I…” “assess,” “decide,” “rank,” “test,” “measure,”
“convince,” and so on, all speak to the evaluation level in the Bloom taxonomy. Once a
course of action is identified, multiple discrimination, concept and principle applying, and
perhaps strategies from Tiemann and Markle’s taxonomy will likely be required. In short,
linking vocabulary appropriate to metacognitive requirements posed by a problem to the
type of learning required is a primary goal of teaching metacognitive competency.
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Social/Emotional Competencies
After a basic metacognitive repertoire is acquired and there has been practice in acquiring both problem-solving and active-listening repertoires, a firm foundation for important
social/emotional learning (SEL) is in place. SEL is increasingly being considered an
important component of school curricula. The Austin Independent School District (AISD,
2015) in Texas lists behavioral skills, based on recommendations by the Collaborative for
Academic, Social, and Emotional Learning (CASEL, 2015), as central to its SEL curriculum. The skills listed are representative of other districts’ SEL guidelines:
●● Students will develop and demonstrate self-management skills, regulate emotions,
and monitor and achieve behaviors related to school and life success.
●● Students will develop self-awareness skills, have knowledge of their emotions,
develop an accurate and positive self-concept, and recognize individual strengths
and external support systems.
●● Students will develop social-awareness skills needed to establish and maintain
positive relationships, including recognizing feelings and the perspectives of others, appreciating individual and group differences, and contributing to the wellbeing of one’s school and community.
●● Students will demonstrate interpersonal skills needed to establish and maintain
positive relationships, including using social skills and communication skills to
interact effectively with others while developing healthy relationships and demonstrating an ability to prevent, manage, and resolve interpersonal conflicts.
●● Students will demonstrate decision-making skills, problem-solving skills, and
responsible behaviors in school, personal, and community contexts.
On its website, AISD presents a specific breakdown of the goals and more specific
objectives for each guideline by category. For example, one of the four objectives in the
self-awareness category is that a student demonstrates an awareness of his or her own
emotions. This outcome is to be achieved by acquiring a set of cumulatively learned skills
beginning in kindergarten and continuing through Grade 12. For kindergarten through
Grade 2, the skills are recognizing and accurately naming feelings, identifying and communicating an emotion, and identifying emotions related to situations or events (triggers).
For Grades 11 through 12, they are differentiating between the factual and emotional content of what a person says, expressing empathy toward others, and comparing multiple
perspectives on an issue. There are three or four objectives for each of the five categories,
with more specific enabling objectives for each grade level under each category.
Obviously, a robust SEL program based on those of CASEL or similar recommendations is a major, time-consuming project. Furthermore, even though the objectives appear
to be clear, plenty of ambiguity exits. Exactly how does a teacher help a learner recognize and accurately name feelings? This is not the same teaching task as recognizing and
accurately naming letters of the alphabet. At best, naming feelings is an inference based
on observing the context, the behavior in the context, and the likely consequences of the
behavior in the context. An often-overlooked limitation is teachers’ lack of direct access
to what the child is feeling. A teacher may often rely on how he or she might feel in a
similar situation, but does that guarantee that is what the learner feels, and more specifically, what a 6- or 7-year-old learner feels?
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The teaching task is further complicated by considering how one knows that the emotion one thinks one feels is actually the emotion one is feeling. How does one distinguish
between true emotions and emotional behavior? In other words, is the emotional behavior occurring as the result of consequences being produced, which have little to do with
the circumstances with which the emotion is typically associated, or is it reflective of
conditions under which the emotion is likely to occur? If a learner acts aggressively in a
classroom, is it to drive away someone with whom one is angry, or is it to gain the attention of classmates? Accordingly, the objectives targeting social-emotional competency
require a different approach than that which teachers may use when teaching and evaluating academic subjects.
Teaching Social/Emotional Competencies
For an individual to be socially and emotionally competent, that student needs to not
only understand why he or she may be feeling a certain way under certain circumstances,
but also be able to harness those emotions to help deal with those circumstances. When
emotions are felt, often readily observable and assessable behavior also occurs. An
observer can see how situations are handled, the interpersonal dialogue that occurs, and
the consequences of those actions. If emotions reflect circumstances, then they may be
harnessed to help understand those circumstances. The concept of a “triggering event”
included in the AISD objectives may not be adequate to understanding emotions in context. A common stimulus–response description goes something like this: An event (triggering) occurs, feelings occur, and the feelings result in some behavior. However, another
description might be that an event occurs, behavior and feelings occur, and the behaviors
have consequences. The feelings serve to describe the relation among the event, the
behavior, and the consequences. Emotion is not separated from the entire context, nor is
it treated as causal; rather, emotion is a natural and understandable part of the context,
a type of byproduct (Goldiamond, 1975; Layng, 2006). For example, fear may describe
situations when putting distance between an individual and a harmful event is desirable.
We want to run away. We are not running because
Empathy is contacting the context
we are afraid, nor are we running and therefore
and consequences that others
feeling afraid. Rather, we are running and feelmay face and having that influing afraid because something harmful is nearby.
ence how one behaves toward
It does not really matter that our feeling of fear
others.
matches anyone else’s; it only matters that we
understand that the emotion reflects (but does not cause) the need to take effective action
to create distance from a harmful situation. When a learner says, “You don’t understand
how I feel; you never had anyone say that to you,” one can say, “I do know what it’s like
to really want to get away from something. What can be done when you feel you really
want to get away?” We can use our feelings of fear to ask, “What do I think is harmful?”
“Why do I think that?” and “What do I need to do so as not to be harmed?” Each situation involves consequences important to someone. The procedures typically described as
being in the cognitive competency domain can be used to teach the critical discriminations and actions required.
Empathy as an Example of a Complex Social Competence
Empathy is contacting the context and consequences that others may face and having
that influence how one behaves toward others. In essence, learners must apply many of
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the metacognitive repertoires described earlier to determine what context and consequences are responsible for how they or others are feeling and what those feelings suggest about what needs to be done. Of particular importance is the application of problem
solving and active listening. Here the issue involves navigating the world of others, what
Sternberg (2006) calls “practical intelligence.” It is not the problem-solving behaviors
that differentiate SEL from other types of learning; rather, it is the subject matter to which
those behaviors are applied. Accordingly, it is important to define precisely the contextual
conditions and to build simulated scenarios around them, possibly using role-playing and
encouraging the application of steps outlined by Robbins (2011) and Robbins and Layng
(2015) in real time. By linking feelings to context, learners can be led to discover the
relation of feelings to context and consequences and to build a sophisticated repertoire
throughout their schooling. Learners can begin to describe other learners’ contexts and
infer what emotions others may be feeling or might likely feel. Furthermore, they can be
taught to assess the consequences of their actions for themselves and for others. Learners
can apply these skills to all social relations. Using their emotions as guides, learners can
be taught to take the steps to arrange the conditions that produce the social outcomes they
seek while not creating undesired outcomes for others. It is important that learners begin
to recognize that there are no “bad” feelings. Even their painful feelings are telling them
something about the world and helping them find what they value and the goals they want
to achieve.
Teacher assessment of SEL competencies involves determining if learners apply the
metacognitive competencies described earlier to the solution of problems of social and
emotional importance. Correctly answering a series of multiple-choice questions about
various scenarios may help, but only the real-time sampling of the application of problem
solving and active listening to real-world social and emotional behavior can provide a
true indication that such SEL competency actually exists. This reflects yet another convergence: metacognitive competency and a set of social-emotional cognitive skills that,
combined, will produce a reliable social-emotional competency.
Insider–Outsider Considerations
So far, the discussion concerning SEL has focused on what the learner is doing. Teachers also need to be sensitive to the fact that some aspects of their students’ social and
emotional status may be very difficult for the “insider” to see and may require an “outsider” to understand and help. Specifically, isolation or exclusion is felt (by the learner)
more often than it is seen (by the teacher). An apparently successful learner goes home
feeling left out, even isolated. What the teacher or other classmates may see is a learner’s
success and perhaps even smiles. This apparent success masks the felt isolation. One
first needs to understand what makes someone feel left out. Happiness often depends on
the number of alternative ways of obtaining important consequences in comparison with
the number of alternatives available to a peer group (Goldiamond, 1974, 1976a, 1976b;
Layng, 2014b; Layng & Robbins, 2012; Rayo & Becker, 2007; Robbins, 1995).
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Figure 2. Available Alternatives and Their Elements
Opportunity
Means
Benefits
Dance
Skills
School Dance
Invited to Dance
Debate Club Debate Skills
Invited to Debate
Lunch
Talking Skills
Invited to Sit
Consider Figure 2. To the extent that all elements—the opportunities, means, and
benefits—are present and all alternatives are as available as they are to others, one feels
relatively included. But what if one has no dance skills? Even if there is a school dance
and the learner is present, the learner cannot participate. Or, in the school cafeteria,
what if the learner is not invited to sit even though there are open seats at lunch and the
learner can converse? It is not only the opportunities that matter but whether or not one
has the means of taking advantage of them or whether the benefits everyone else seems
to enjoy are available. If one has all three alternatives available, one can choose any of
them to get valuable social interaction. One has more degrees of freedom and feels it
(after Goldiamond, 1976b). No dance skills, not invited to sit—one is coerced into debate
club only. The learner does not feel that a real choice is available. Feelings of exclusion describe alternatives relative to those available to peers; a learner may feel left out
or lonely even if he or she is a successful debater. These relations are responsible for
the feelings and any actions taken by the learner as a result. Stated differently, the feeling of isolation is not the cause of the actions; rather, the actions and the feelings are a
function of the restricted alternatives in reference to the alternatives available to others.
If one who is experiencing restricted degrees of freedom relative to his or her peers is
now subject to even minor insults or teasing, the result can make distancing (from school
and those responsible for allowing the restriction and the bullying) a potent reinforcer.
When escape is not possible, the emotion that describes this situation is often anger. The
SEL competence of teachers must include the ability to detect and intervene to increase
the social alternatives available to learners as well as attend to insults or teasing and its
direct effects. This requires very special training and is not currently a part of most SEL
programs. For example, teachers must not simply assume a remark or a joke at a learner’s
expense is inconsequential. Nor should they regard as harmless recognizing the birthday
of one student one day and overlooking the birthday of another student on another day.
Schoolwide programs that encourage inclusion may also be required and may need to
include school personnel beyond a classroom teacher. Inclusion is, however, a key to
avoiding many of the serious conditions that may lead to school violence.
Motivational Competencies
Motivation is commonly considered some type of internal drive that may keep one at
something over long periods of time or when keeping at something may create hardship.
A lack of motivation is often posited when such perseverance or “grit” is not observed.
One learner works diligently at something for hours; another may give up right away.
This raises the question as to how motivation can be instilled in learners.
Strategies for building motivation can draw upon a strong literature that has both
experimental and real-world roots. Laboratory work has shown that human persistence
can be shaped (e.g., Wylie, 1986a, 1986b; Wylie & Dubanoski, 1988) with a considerable amount of work but with very little payoff. Procedures can be applied that help
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us forgo near-term small rewards for much more delayed larger ones (Rachlin, 2004).
Learners can be helped to specify goals, assess current strengths, and proceed in small
enough steps when clear movement toward the goal will motivate behavior (Goldiamond,
1974). What is really important to someone can be determined, and help can be provided
to build the person’s life around it through problem solving (Goldiamond, 1984; Layng,
2009; Liden, 2015) and building resilience and “grit” (e.g., Smith, 2010) in challenging
conditions. This vast literature can be valuable, but for teachers, understanding motivation may not be an easy task.
The term motivation may be used to describe behavior under a range of circumstances
that may be quite distinct (after Goldiamond, Dyrud, & Miller, 1965). Food can be a
good motivator if we wait to leave some time since one has last eaten: We define by those
things we may do to make a consequence effective. A high frequency of someone doing
something may cause us to say he or she is really motivated to do it: We define by behavior frequency. We may conclude that someone is motivated to get something if we see
that person obtaining something over and over: We define by consequence. We may attribute motivation to a certain condition or setting if we see someone repeatedly do something in these settings: We define by occasion. We see someone continue to work even
though there is a distracting siren blaring and lights flashing outside a window: We define
by level of distractibility. We notice one consistently choosing one activity over another:
We define by preference among alternatives. We see someone continue with an activity in
the face of obstacles or infrequent reward: We define by persistence. Accordingly, motivated behavior may be a product of very different variables. No single motivational state
accounts for all of them. Additionally, a variety of methods are available for helping to
make particular behavioral outcomes important to a person (Goldiamond, 1974; Langthorne & McGill, 2009). Furthermore, some students may show plenty of motivation but
not for doing the things that they might benefit from in school.
Initial assumptions about the motivations of those who finish a task and those who do
not may also be inaccurate. In developing academic support programs for community college learners (see Johnson & Layng, 1992), a research team of which I was a part, working at Malcolm X College in Chicago, was curious as to what separated the B+ and A
students from the C+ and B students in a health science program. The placement test data
for these students showed little difference. However, we found that the better students
took more and better notes. They also tended to turn in assignments on time, particularly
when the assignments required taking notes and using them to answer a question. Was
there a difference in student motivation? Were the better students simply willing to work
a little harder? We examined the note taking and discovered that the poorer students took
notes at about 5 to 10 words per minute and that the better students could take notes
at a rate of between 25 and 30 words per minute, at least triple the rate of the poorer
students. Library assignments often involve extensive note taking. The better students
took about an hour to complete a typical assignment; for the very same assignment, the
poorer students would take nearly three hours to complete, if they completed it at all. If
the poorer learners are equally as motivated as the better learners—that is, they can work
continuously for an hour—they will fail to complete the assignment. The poorer learners
must be about three times as motivated––to do the same thing. Was it possible that what
appeared to be a motivational problem separating good from poor students might instead
simply be a function of writing speed? We decided to find out by providing a special
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type of practice on “tool skills” (see Johnson & Layng, 1992)—hear word/write word,
and see word/write word—until the writing rate of the poorer learners reliably equaled
the rate of the better learners. After the practice, the difference in students’ performance
outcome virtually disappeared. Instead of increasing motivation, the tool skills brought
the performance of the task at hand in line with the requirements one could reasonably
meet. The solution to what appeared to be a lack of motivational competence was teaching a psychomotor skill, yet it was a question of motivational competence that led us to
the solution.
There are other times that a lack of performance may be mistakenly attributed to a lack
of internal motivation. Take an example of a youth who plays video games instead of
doing homework. The student does not have the motivation to do the work; competing
activities appear to be far more motivating. But perhaps the situation is not one of simply
working on his motivation for schoolwork directly. If the outcome of doing homework
versus the outcome of playing the video game is compared, it may be discovered that this
student prefers hanging with friends, playing a little basketball, texting with others, caring for a car, and a range of other activities to playing video games. The question might
then be asked, “What has happened to this learner when homework was submitted in the
past?”
Figure 3. Motivational Matrix: Possible Costs and Benefits of Two Alternatives
Occasion

Behavior

Cost

Video
Game

Play
Game

Reprimand for no work,
poor grade

Benefit
Kill a few Orcs, get to
next level; poor
academic abilities not
on display

Get many wrong, embar- Chance for
rassment; poor academic improvement,
ability on display,
teacher feedback
poor grade
The learner may very much want to be good at academics, and the fact that there is
reluctance to show bad works suggests that looking “smart” may be important. Is this a
lack of motivation or an indicator of a different type of motivation, that is, a motivation to
cover up one’s shortcomings? What might our learner be feeling? Conflicted emotions are
likely; comments to himself might be, “I know I should do the work; I am falling further behind.” It is tempting to suggest that playing video games is a way to escape these
thoughts and feelings. Some may advocate saying positive things to oneself or simply
accepting that one feels this way and attempting to move on. But to understand the motivation, one needs to understand the feelings in context. Conflicted feelings may reflect
conflicting circumstances and consequences. It is not only the benefits of homework and
the costs of failing to complete it that need to be compared. Providing our learner with
an immediate academic success and slowly requiring more behavior that results in even
more success may change what was historically an unmotivated student into a focused,
committed learner (see, e.g., Johnson & Layng, 1992).
Homework
Problems

Do
Problems

Teaching Motivational Competency
There is no singular motivational competency that can be taught. Instead, arranging environments that increase the likelihood of certain behaviors across a range of
conditions is required. This applies to both learners and teachers. For the learner, using
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emotions to help uncover important consequences, needed additional skills, the right
circumstances, a program of gradually increasing behavioral requirements (teaching grit),
and so on requires a convergence of competencies. This convergence includes an SEL
repertoire, a metacognitive repertoire, and a range of cognitive competencies. For teachers, it is important to ask, “What am I really saying when I say there is a motivational
problem?” “Have I examined all the reasons for why the behavior I would like to occur is
not occurring?” Different circumstances will require different programs.
Summary
In conclusion, the essential repertoires described as cognitive competencies, metacognitive competencies, social and emotional competencies, and motivational competencies
consist of critical building block competencies that converge in such a way that a clear
demarcation between each may not be possible. What separates them are the conditions
under which often-well-defined competencies occur and are taught. As metacognitive
competencies are acquired, they can be harnessed to teach SEL and motivational competencies. Accordingly, the critical repertoires in all of these competencies can be directly
taught and hence measured using criteria established for teaching complex cognitive
skills (after Tiemann & Markle, 1991) and can produce actions that result in meaningful
differences for all learners.
Action Principles for States, Districts, and Schools
Action Principles for States
a. Do not order cognitive, metacognitive, social-emotional, and motivational competencies in some hierarchy of importance. All are equally important. Treat them as
converging repertoires.
b. When setting objectives and priorities, include metacognitive, SEL, and motivational learning.
c. Provide adequate funding for professional development for all competencies.
d. Draw from a range of disciplines—including cognitive science, behavior analysis,
learning science, neuroscience, and education—when developing strategies and
goals.
e. Avoid vague objectives that could lead to multiple interpretations. Carefully
specify the behaviors learners would be observed to perform or each accomplishment achieved for each competence.
Action Principles for Districts
a. Do not order cognitive, metacognitive, social-emotional, and motivational competencies in some hierarchy of importance. All are equally important. Treat them as
converging repertoires.
b. Clarify the components of each competence and what form of teaching from
the cognitive domain is required. A taxonomy such as provided by Tiemann and
Markle (1991) or Bloom (1956) is helpful (see, e.g., the comprehensive identification of the minimum competencies required of applied learning scientists or
instructional designers provided by Layng, 2014a).
c. Build a culture in which reflection, analysis, and problem solving are supported
throughout the curriculum and throughout the day for academic and nonacademic
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d.

e.
f.
g.

challenges. Learners should be encouraged to continually apply their problemsolving and active-listening repertoires.
Understand that interpersonal competence comes from the applications of skills
that can be learned (cognitive domain) and carefully used (metacognitive domain)
and continually evaluated on their effect on us and others (social and emotional
domain).
When setting objectives and priorities, include metacognitive, SEL, and motivational learning.
Provide adequate funding for professional development for all competencies.
Draw from a range of disciplines—including cognitive science, behavior analysis,
learning science, neuroscience, and education—when developing strategies and
goals.

Action Principles for Schools
a. Do not order cognitive, metacognitive, social-emotional, and motivational competencies in some hierarchy of importance. All are equally important. Treat them as
converging repertoires.
b. Clarify the components of each competence and what form of teaching from
the cognitive domain is required. A taxonomy such as provided by Tiemann and
Markle (1991) or Bloom (1956) is helpful (see, e.g., the comprehensive identification of the minimum competencies required of applied learning scientists or
instructional designers provided by Layng, 2014a).
c. Use available programs and resources that have been developed by educators
to help teachers teach the components necessary for metacognitive competence
(highly recommended are Skills for School Success by Archer and Gleason, 2002,
and Learn to Reason with TAPS: A Talk Aloud Problem Solving Approach by Robbins, 2015).
d. Build a culture in which reflection, analysis, and problem solving are supported
throughout the curriculum and throughout the day for academic and nonacademic
challenges. Learners should be encouraged to continually apply their problemsolving and active-listening repertoires.
e. Help learners to understand that emotions are often the sensible outcome of the
situation one is in and reflect that situation.
f. Help learners to use emotions as indicators of the conditions they are facing and to
plan and execute strategies for dealing with that situation.
g. Understand that interpersonal competence comes from the applications of skills
that can be learned (cognitive domain) and carefully used (metacognitive domain)
and continually evaluated on their effect on us and others (social and emotional
domain).
h. When choosing motivational strategies, first determine the possible reasons the
learner may appear unmotivated or motivated to do something not in his or her best
interest. Ask what the consequences are, both costs and benefits, of each alternative
available to the learner. Ask what would make someone behave that way.
i. When setting objectives and priorities, include metacognitive, SEL, and motivational learning.
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Proceed With Caution: Measuring That “Something Other”
in Students
Allison Crean Davis
Over the last several years, there has been a growing sense that we are not measuring
what matters for children and their development. That is, by focusing assessment narrowly on academic growth, we may be missing the “something other” that seemingly lies
below the surface of overt knowledge yet influences student results (Redding, 2014).
“Noncognitive variables” is the catch-all term often used to describe this “something
other,” capturing an array of constructs including “grit” (Duckworth, Peterson, Matthews,
& Kelly, 2007), “mindset” (Dweck, Chiu, & Hong, 1995), “aspirations” (Quaglia, 1989),
and now-classic terms such as “attitude” (Allport, 1935), “locus of control” (Rotter,
1954), “learned helplessness” (Seligman, 1972), and “self-efficacy” (Bandura, 1977). An
unfortunate misnomer, the associated “noncognitive” constructs indeed represent cognitive (Borghans, Duckworth, Heckman, & ter Weel, 2008) and even metacognitive processes (Conley, 2013; Messick, 1979). The term is as inaccurate as it is vague.
Weak nomenclature aside, noncognitive variables seem to be having their day. They
matter for their own sake, round out what is meant by an “educated” person, and contribute to successes we have in school, socially, and
They matter for their own sake,
in our careers (Garcia, 2014). Philanthropists are
round out what is meant by an
investing millions of dollars to fund the devel“educated” person, and contribute
opment of measures for noncognitive variables
to successes we have in school,
(Blad, 2015a). The National Assessment of
socially, and in our careers.
Educational Progress (NAEP), also known as the
Nation’s Report Card, is working to include measures of motivation, mindset, and grit
in its background survey by 2017 (Sparks, 2015). The U.S. Department of Education’s
Skills for Success program awarded four 3-year grants nearing half a million dollars a
year to school systems in 2015 for “implementing, evaluating, and refining tools and
approaches for developing the noncognitive skills of middle-grades students in order to
increase student success” (U.S. Government Printing Office, 2015, p. 32545). The recent
renewal of the Elementary and Secondary Education Act (ESEA), now called the Every
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Student Succeeds Act (ESSA, 2015), allows states to use measures of social/emotional
competency in their new accountability systems.
This growing awareness, understanding, and interest in noncognitive variables fuels
motivation to make the elusive observable and transform the abstract into the concrete.
Because they seem to matter in important ways to attainment and lifelong functioning,
measuring these variables—and doing it well (i.e., accurately and consistently)—will
provide the foundation to effectively cultivate them. So how do we do it?
A Series of Conundrums
The process of determining how to measure something involves preliminary steps that
include agreeing upon what we are measuring, why we are measuring it, and for whom.
Therein lies the measurement conundrum with these constructs (Dinsmore, Alexander, &
Loughlin, 2008; Willingham, 2013). The challenge relates in part to the emerging discussion of just what these factors are, how they cluster and relate to each other, and how we
collectively agree to define them.
Clarity in Concept: What Are We Measuring?
The idea that one must “define it before you size it” (Keohane, 2014) comes into play
here. A strongly operationalized definition provides for construct validity, or “truth in
labeling” (Trochim, 2006). This, in turn, can assist in the development of an array of measurement tools that, given the inherently varied
assets and limitations of its parts, is, as a whole,
In education, clarity and agreesecurely tied to a consistently labeled, agreedment can be elusive. The concept
of learning, which at face value
upon idea.
seems basic, generates an array
In education, clarity and agreement can be eluof uncertainty.
sive. The concept of learning, which at face value
seems basic, generates an array of uncertainty.
Are we capturing what a student knows at one point in time, or should we look at growth
over time? Are we attending to the right learning standards that define what students
should know and be able to do at various points in their educational journeys? Should
these standards be consistent nationwide, or should states be allowed to define what is
important in their own ways? Disagreement over these questions has stimulated pushback
on attempts to measure learning, which relates not only to how we use assessment tools,
but also what those assessments measure. Clear and agreed-upon definitions are critical to
measurement, but achieving consensus is not always simple.
Redding (2014) has synthesized a range of these variables into four composite factors—cognitive, metacognitive, motivational, social/emotional—which he collectively
terms the “personal competencies.” These competencies represent many of the noncognitive factors as well as traditional “academic” learning and provide a categorical framework that can guide additional research, practice, and the development of metrics. Table
1 describes each of these competencies and represents some of the components within
them.
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Table 1. Personal Competencies Definitions and Components
Competency

Description

Components/Similar Concepts

Prior learning that
organizes the mind and
provides associations
and understanding to
facilitate new learning

• Cognitive content: Knowledge held in
memory
• Stored knowledge and understanding
Cognitive
• Cultural knowledge
• Cognitive structures (associational webs)
• Curiosity: Cognition plus motivation
• Vocabulary
Self-regulation of
• Thinking about thinking
learning and use of
• Self-regulation of learning; Self-appraisal
learning strategies
and self-management:
◊ Goal-setting and planning
◊ Progress monitoring
Meta◊ Adaptation based on feedback
cognitive
• Problem-solving and analytical thinking
• Learning strategies, such as mnemonics,
distributed practice, practice testing
• Logic, synthesis, evaluation
• Divergent (creative) thinking
Engagement and
• Agency (locus of control; attribution)
persistence in pursuit of • Extrinsic and intrinsic
learning goals
• Incentives
• Motivation to learn (mastery)
Motivational
• Self-efficacy perception
• Expectancy value theory
• Mindset (especially a growth mindset)
• Flow
• Aspiration
Sense of self-worth,
• Character traits, such as grit, resilience,
regard for others,
generosity, independence, courage,
and emotional
optimism
understanding and
• Behaviors, such as attentiveness, impulse
management to set
control, context-appropriate language
positive
goals
and
make
•
Learned skills, especially related to:
Social/
responsible
decisions
◊ Understanding and managing emotions
Emotional
◊ Setting and achieving positive goals
◊ Feeling and showing empathy for
others
◊ Establishing and maintaining positive
relationships
◊ Making responsible decisions

Note: This table was devised by Sam Redding and provided in a personal communication, March
4, 2015. Used by permission.

The University of Chicago Consortium on Chicago School Research (Farrington et
al., 2012) has an alternative framework comprised of five composite factors related to
academic performance, including:
a. Academic behaviors: Going to class, doing homework, organizing materials,
participating, studying
b. Academic perseverance: Grit, tenacity, delayed gratification, self-discipline,
self-control
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c. Academic mindsets: Psychosocial attitudes or beliefs one has about oneself in
relation to academic work
d. Learning strategies: Study skills, metacognitive strategies, self-regulated learning, goal-setting
e. Social skills: Cooperation, assertion, responsibility, empathy
These frameworks, which conveniently and hypothetically cluster finer-grained noncognitive variables, may aid the sector by easing communication and leading to more
consistent understanding and cohesive measurement approaches, particularly if a singular framework ultimately solidifies based on additional research. Currently, the nascent
nature of the evidence about these frameworks precludes a decisive path forward. Frameworks can also introduce challenges by obscuring potentially valuable nuances within
their factors or clusters. The degree to which overarching noncognitive constructs, such
as Redding’s motivational and social/emotional competencies, are interrelated or independent is unknown. Neither is it known if other
Socrates told us that the act of
components comprise these broader constructs,
applying a common name is
such as self-efficacy and mindset, and how they
justified when we can account for
may overlap in practice. Finally, even with a
the common nature behind that
reasonably consistent aversion to the “noncogniname.
tive” label among researchers and its portrayal
in the educational media as a “big ambiguous category” (Blad, 2015b), the term continues in high rotation, necessitating its inclusion in any discussion about measuring this
phenomenon.
Socrates told us that the act of applying a common name is justified when we can
account for the common nature behind that name. With noncognitive variables, we have
work to do. Getting the categories and their components right, then agreeing upon their
labels, is no small nor insignificant matter for the reliable understanding of these factors
and, subsequently, our ability to measure them.
Clarity in Purpose: Why We Are Measuring
Studies factoring in the application of noncognitive variables in a variety of fields suggest the value they may add to long-term outcomes of elementary and secondary education. Economists have found that cognitive and noncognitive skills are equally important
to an array of labor market (e.g., schooling, employment, wages) and behavioral outcomes (e.g., teenage pregnancy, smoking, drug use, participation in illegal activities; see
Heckman, Stixrud, & Urzua, 2006). The military has identified that noncognitive factors
such as grit predict the success of military officer candidates (Kelly, Matthews, & Bartone, 2014). Meta-analyses have shown that measures of noncognitive variables, such as
integrity and conscientiousness, improve the ability to predict training success and job
performance by 20% and 16%, respectively, over use of cognitive ability measures alone
(Schmidt & Hunter, 1998). Sackett, Schmitt, Ellingson, and Kabin (2001), in examining
employee selection and ethnic diversity, found that persistent gaps between ethnic groups
on cognitive assessment scores were reduced or eliminated on measures of noncognitive
skills. Similarly, noncognitive measures have been universally predictive of employment
outcomes, regardless of education level.
In higher education, concentrating on noncognitive variables has proven valuable to the
admissions process and to ultimate success in higher education (Sedlacek, 2003, 2005).
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Namely, students representing strengths in the following areas have had more positive
outcomes in postsecondary education, including retention, grade point average, involvement in extracurricular activities, and matriculation:
a. Positive self-concept
b. Realistic self-appraisal
c. Successful leadership experience
d. Ability to understand and cope with racism or the “system”
e. Preference for long-range goals
f. Access to a strong support person
g. Participation in a community with which they can identify and from which they
can receive support
h. Ability to acquire nontraditional knowledge from outside the classroom
Evidence in the K–12 sector is slim but building and suggests a strong relationship
between these kinds of noncognitive competencies, academic performance, and career
success (Pellegrino & Hilton, 2012). Accessible and valid measures have the potential
to help educators understand the baseline noncognitive tendencies of their students and
bolster them as needed to enhance their learning experience. This brings us to back to the
issue of “how.”
Clarity in Process: How to Measure the Obscure
In the social sciences, constructs are called “latent” when they cannot be directly
observed or measured. As with other latent variables, researchers and practitioners have
drawn inferences about noncognitive variables both from other indicators, or “imperfect proxies” believed to represent them, and through statistical modeling (Bollen,
2002; Heckman et al., 2006). Herein lie additional issues related to the “measurement
conundrum.”
The “Doesn’t-Add-Something” Issue
Many policymakers and scientists do not believe noncognitive variables can be accurately and consistently measured (Kyllonen, 2005). Behaviorists, in particular, suggest
that it is useless to measure hypothetical constructs at all because they do not add value
to pedagogy (i.e., tell us how to teach) and, in fact, may impede progress. Too often, the
behaviorists argue, the constructs are used as “explanatory fictions” that serve to make
instructional goals seem even more inaccessible and tend to provide new rationalizations for inadequate instruction (Greer, 1992, p. 27). Although they may acknowledge the
presence of noncognitive variables, the inability to observe them directly prevents what
behaviorists would consider the most rigorous method of measurement: the frequency
and accuracy of desirable responses. This kind of measurement is not always familiar or
valued by educators, who generally have little training in behavioral techniques, consider
them difficult to accomplish, and, importantly, may find them objectionable for philosophical reasons.
The Flawed Measure Issue
Those attempting to tap into latent noncognitive variables are constrained to measure
something else that is manifest or simpler to obtain, such as the opinions of students
(self-report) or other knowledgeable sources, such as teachers or parents (other-report).
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Surveys allow these opinions to be gathered at a relatively low cost across large groups
and provide data that can be quantified. Interviews can probe more deeply into the perceptions of students or others but may not be feasible at a large scale due to cost, time
requirements, and the difficulty of analyzing qualitative data.
Both self- and other-reports, no matter the method, have constraints. They lack standard benchmarks (e.g., how much “motivation” is enough, or necessary, or right?) to
help researchers/practitioners interpret results. Research, in fact, suggests standards for
noncognitive variables are context-sensitive, making ratings across educational systems
susceptible to reference bias due to differences in school climate and the related standards
to which students are held (West, 2014). Self-report methods, in particular, are notorious
for their ability to be “faked” by respondents (i.e., have responses that are, either consciously or unconsciously, skewed to present the person advantageously). Even researchers engaged in this work lament that “unbiased, unfakeable, and error-free measures are
an ideal, not a reality” (Duckworth & Yeager, 2015, p. 243).
The “Why Not?” Issue
Having deployed various strategies for gathering information and researching noncognitive variables for decades, William Sedlacek adds context to what could be perpetual
hand-wringing about the limitations of measurement, saying: “Why wouldn’t you try
this? Maybe it won’t work, but if you want to be innovative at all…why wouldn’t you
want to experiment?...Lead the way….don’t wait for others…” (Sedlacek, as quoted by
Martin, 2013).
Standardized tools may add value to the integrity of measurement but could homogenize what we attend to, value, and emphasize with a set of legitimately diverse characteristics. In relation to the purposes noncognitive measures are used for in higher education (e.g., student admissions), Sedlacek contends differentiated attempts to gather this
information can align to the natural diversity of educational settings.
The Unintended Consequences Issue
To the degree measures do not capture what we intend to assess (i.e., they are invalid),
or cannot do so consistently (i.e., they are unreliable), we risk drawing false conclusions
and potentially allocating limited resources to ultimately ill-matched, poorly designed,
or unnecessary interventions. These psychometric properties form the “evidential basis”
for measurement. Yet the “consequential basis” matters too. Messick (1979) points out
that noncognitive variables are entangled with value judgments, yet value judgments are
subjective and socially influenced. At a time when the pursuit of “not trying” has become
a matter of interest (Slingerland, 2014), the thought of making that which is unconscious
and spontaneous (e.g., noncognitive variables) conscious, deliberate, and intervened-upon
may, paradoxically, be counterproductive. Using noncognitive variables must be done
with care and attention to potential drawbacks.
Existing Resources, Developing Work
Measurement challenges are not unique to noncognitive variables, and knowing the
limitations does not need to contribute to paralysis for the education sector in its aim to
capture information about them. Instead, the challenges highlight the importance of a
balanced portfolio of measures representing multiple indicators of various kinds, yielding
data captured at different points in time, and ideally assessing an array of noncognitive
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factors to best understand the nuance and developmental changes of students (Dinsmore
et al., 2008; West, 2014).
As with academic measures, so with multiple noncognitive measures: The inherent
limitations of each individual tool or method may be mitigated and confidence in conclusions may be enhanced with findings that are consistent and/or complementary. Measurement portfolios may include tools capturing classroom climate and/or educational norms
within a system that may contribute to and interact with self- and other-assessments of
noncognitive variables. Ideally, a balanced portfolio would gather feedback from students
and adults and about various learning settings, allowing us to consider the interaction
between these factors.
Some measurement tools, both broader in noncognitive scope and more targeted to
specific concepts and skills, have been developed for the K–12 sector. They are being
deployed for research and practice purposes and are being enhanced over time. As more
dollars have begun to flow to encourage researchers to develop valid and reliable metrics
for this work, a more extensive collection of tools should begin to form.
Table 2 represents a sample of self- or teacher-report tools that show evidence of validity, are easily accessed, and are designed to be used with children, adolescents, and young
adults. Not exhaustive, the list is intended to provide a sound starting point for educators
and policymakers interested in investigating measurement options and has been aligned
to Redding’s four personal competencies. Several tools capture data across these competencies and are represented separately.
Table 2. Sample of Validated Self- and Other-Report Tools Developed for K–12 and
Postsecondary Education

Cognitive

Personal
Comp.

Instruments of Note
Existing tools within a balanced academic
assessment framework.

Examples/Sample Items
•
•
•
•
•

Large-scale, summative, standardized,
annual
Formative, standardized
Diagnostic assessments
Classroom assessments
Behavioral indication of intellectual curiosity and cultural awareness
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Examples/Sample Items

Metacognitive

Instruments of Note

Self-Regulation Questionnaire (SRQ) 63- SRQ
item survey with 7 subscales related to plan- • I usually keep track of my progress toward
my goals.
ning behavior to reach goals. Scoring and
psychometric information included (Brown, • My behavior is not that different from other
people’s.
Miller, & Lawendowski, 1999).
• Others tell me that I keep on with things
too long.
There is also an academic-specific self-reg- • I doubt I could change even if I wanted to.
ulation questionnaire (SRQ-A), including a • I have trouble making up my mind about
things.
standard version for elementary and middle
• I get easily distracted from my plans.
school students (Ryan & Connell‚ 1989)
• I reward myself for progress toward my
and one specifically designed for students
goals.
with learning disabilities (Deci, Hodges,
SRQ-A (Standard)
Pierson‚ & Tomassone‚ 1992).
• Why do I try to do well in school?
• Because I enjoy doing my school work
well.
• Because I will get in trouble if I don’t do
well.
SRQ-A (Learning Disabled)
• I do my classwork because I want to learn
new things.
• I do my classwork because that’s the rule.

Motivational

Personal
Comp.

Theory of Intelligence (Growth Mindset;
Dweck, Chiu, & Hong, 1995), 16-item
survey, available online with immediate
feedback, with a focus on fixed vs. growth
mindset in relation to intelligence and
talent.
Harter Self-Perception Profile (Harter,
2012), with versions for children, adolescents, learning disabled students, etc. The
number of items on these multi-dimensional self-report questionnaires varies, but for
each, the focus is on reporting self-concept
domains that are sensitive to the relevant
concerns at that developmental period. Each
version is comprised of several scales (e.g.,
scholastic, social, athletic).

Theory of Intelligence
• You have a certain amount of intelligence
and you really can’t do much to change it.
• You can learn new things, but you can’t
really change your basic intelligence.
Self-Perception
• Some kids feel that they are very good at
their school work BUT
• Other kids worry about whether they can
do the school work assigned to them.
• Some kids like the kind of person they are
BUT
• Other kids often wish they were someone
else.
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K–12

Social/Emotional

Personal
Comp.

Instruments of Note

Examples/Sample Items

Grit Scale measure (Duckworth, Peterson, Matthews, & Kelly, 2007), 12-item
survey with two scales with focus on the
specific concept of grit. Scoring information
included.

Grit Scale
Consistency of Interest Scale:
• I often set a goal but later choose to pursue
a different one.
• New ideas and new projects sometimes
distract me from previous ones.
Perseverance of Effort Scale:
• I have achieved a goal that took years of
work.
• Setbacks don’t discourage me.
DESSA (teacher report)
During the past four weeks, how often did the
child…
• Give an opinion when asked?
• Stay calm when faced with a challenge?
• Keep trying when unsuccessful?
• Express concern for another person?
• Handle his/her belongings with care?
• Accept responsibility for what he/she did?
• Say good things about herself/himself?

Devereux Student Strengths Assessment
(DESSA; teacher report; LeBuffe, Shapiro,
& Naglieri, 2009), 72 norm-referenced
items across 8 scales assess social/emotional competencies for children in K–8th
grade.

Character Report Card (KIPP)
Multiple teacher ratings pooled for students
on factors such as zest, grit, self-control,
optimism, gratitude, social intelligence, and
curiosity.

•
•
•
•
•
•
•
•

Actively participates
Finishes whatever he or she begins
Comes to class prepared
Keeps his/her temper in check
Gets over frustrations and setbacks quickly
Recognizes and shows appreciation for
others
Is able to find solutions during conflicts with
others
Is eager to explore new things

Postsecondary

Multiple Competencies

Motivated Strategies for Learning Questionnaire (MSLQ; Pintrich, Smith, Garcia,
& McKeachie, 1991)

MSLQ
• If I study in appropriate ways, then I will
be able to learn the material in this course.
• When I take a test, I think about how
Noncognitive Questionnaire (NCQ; Sedpoorly I am doing compared with other
lacek, 1996)
students.
Designed to assess long-range goals, posi• I think I will be able to use what I learn in
tive self-concept, realistic self-appraisal,
this course in other courses.
racism, and availability of strong support.
• I believe I will receive an excellent grade in this
class.
Personal Potential Index (PPI; Kyllonen,
NCQ
2008)
• These are three things that I am proud of
In 24 items, captures applicant-specific inforhaving done.
mation from multiple raters on core personal • Once I start something, I finish it.
attributes important for success in graduate
• When I believe strongly in something, I act
study (knowledge and creativity, resilience,
on it.
communication skills, planning and organi• If I run into problems concerning school, I
zation, teamwork, ethics, and integrity)
have someone who would listen to me and
help me.
Taps
PPI
Motivation (31 items: goals and value be• Is intensely curious about the field
liefs); Learning strategies (31 items: cogni- • Works well in group settings
tive & metacognitive strategies); Manage• Can overcome challenges and setbacks
ment of resources (19 items). Manual with • Organizes work and time effectively
scoring and psychometric data included
• Demonstrates sincerity
(updated psychometric information from
Rotgans & Schmidt, 2010).
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Another promising measure is a survey slated for imminent release by the California
Office to Reform Education (CORE) and developed in collaboration with the organization Transforming Education (2014). Designed and piloted to assess four competencies,
which are described as interpersonal and intrapersonal, the measure suggests consistency
in thinking, if not clear alignment, to Redding’s personal competencies, as indicated in
Table 3. Sample items released in 2014, provide insight into what to expect (see Table 3).
Going beyond the limitations of self-report tools, KIPP (KIPP Foundation, 2016) has
deployed a Character Growth Card (Character Lab, 2016) that pools multiple teacher
ratings for students on factors such as zest, grit, self-control, optimism, gratitude, social
intelligence, and curiosity, hitting cross-cutting elements of the personal competencies.
Some sample indicators in the Character Growth Card include:
●● Actively participated
●● Finished whatever s/he began
●● Came to class prepared
●● Kept temper in check
●● Recognized what other people did for them
●● Was able to find solutions during conflicts with others
●● Was eager to explore new things
Table 3. CORE’s Four Competencies’ Alignment to Redding’s
Competencies and Sample Survey Questions
CORE
Competency

Description

Alignment to
Redding’s Personal
Competencies

Growth
Mindset

Belief that one can
change as a result of
effort, perseverance,
and practice

Motivational

Self-efficacy

Belief in one’s ability
to succeed in achieving an outcome or
reaching a goal

Motivational
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Sample Survey
Questions
(reverse coded)
• My intelligence is something
that I can’t change very
much.
• Challenging myself won’t
make me any smarter.
• There are some things I am
not capable of learning.
• If I am not naturally smart
in a subject, I will never do
well in it.
• I can earn an A in my
classes.
• I can do well on all my tests,
even when they’re difficult.
• I can master the hardest topics in my classes.
• I can meet all the learning
goals my teachers set.
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CORE
Competency

Description

Alignment to
Redding’s Personal
Competencies

Also known as
“self-control” or
“self-regulation,”
Selfthis is the ability to
management regulate one’s emotions, thoughts, and
behaviors effectively
in different situations

Metacognitive
and
Social–Emotional

Ability to take the
perspective of and
empathize with others
from diverse backgrounds and cultures;
to understand social
and ethical norms
for behavior; and to
recognize family,
school, and community resources and
supports

Social–Emotional

Social
Awareness

Sample Survey
Questions
• I came to class prepared.
• I remembered and followed
directions.
• I allowed others to speak
without interruption.
• I worked independently with
focus.
• When others disagree with
you, how respectful are you
of their views?
• When people are already
talking together, how easy is
it for you to join the group?
• When you have problems at
school, how easily can you
find ways to solve them?
• To what extent are you
able to stand up for yourself without putting others
down?

On the international K–12 scale, the Programme for International Student Assessment
(PISA), developed and administered by the Organisation for Economic Co-operation and
Development (OECD), has complemented the data it collects related to cognitive student
achievement in reading, mathematics, and science literacy with information on noncognitive outcomes (e.g., students’ learning motivation), individual conditions (e.g., students’
cultural, ethnic, and socioeconomic background), and characteristics of the institutional
context (e.g., instructional practices, opportunities to learn, professional development).
Various stakeholders, namely students and school principals, participate. Although the
tool is not designed for application in practice and represents a narrow band in the developmental continuum (i.e., participants are 15-year-old students), the longitudinal data
it provides lends international context to understanding how these factors play out over
time, in relation to educational outcomes and contextual variables, and on a comparative
basis with 65 countries and world economies. Already, PISA data suggest that student
self-efficacy on cognitive tasks correlates with student achievement within and across
participating countries (OECD, 2015).
In the higher education sector, Sedlacek (n.d.) has developed many freely available
resources for measuring noncognitive variables that, albeit developed in the context of
student selection, may suggest modified versions or methods for the K–12 sector. Richardson, Abraham, and Bond (2012), in a meta-analysis focused on 13 years of research
with university students, provide an exceptionally thorough inventory of noncognitive (or
nonintellective, as they call it) measures used in hundreds of studies that the researchers
align to distinct research domains:
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●● Personality traits
●● Motivation factors
●● Self-regulatory learning strategies
●● Students’ approach to learning
●● Psychosocial contextual influences
Included in this resource is a definition for each noncognitive attribute and representative items from key measures. Although compiled for research purposes, this too may
provide valuable guidance to K–12 educators and researchers eager to develop ways to
measure, either formally or informally, these variables. They also provide an extension
to the developmental context of noncognitive factors as they suggest what is valued and
applicable beyond the K–12 experience.
Emerging rapidly, due to an assist from technology, are efficient ways to capture
behavioral representations of noncognitive performance (Stecher & Hamilton, 2014). By
mining data behind virtual learning programs, researchers are beginning to understand
learner behavior in response to challenges in those environments—mapping interactive
engagement to user frustration, perseverance, persistence, motivation, or attempts to
“game” the system. These data, examined for specific tasks or aggregated over many
tasks, are being used to understand the relationship they have with learning outcomes and
to improve the design of the systems themselves. Baker’s chapter in this book explores
this topic in depth.
Finally, research and development agendas related to measuring these “hard-tomeasure” but important noncognitive variables are underway and are likely to bear fruit
in the years ahead. RAND Education has discussed the importance of an evidence-based,
rigorous, outcomes-related effort focusing on those variables that are of greatest interest
and may be most likely to be used in high-stakes situations (e.g., college admissions).
This lengthy process, it indicates, should be managed by independent researchcoordinating boards, funded by foundations and agencies, and done in collaboration with
tool developers (Stecher & Hamilton, 2014).
Onward
What we measure affects what we attend to, how we think, and what we do (Hauser &
Katz, 1998). Accordingly, we must measure what we believe matters, even if it is difficult. In education, it is undeniably necessary to measure academic learning, but such
measurements are arguably insufficient due to our recognition that the “something other”
does matter, even if it is dicey to measure (Shechtman, DeBarger, Dornsife, Rosier, &
Yarnell, 2013; West, 2014). As the evidence builds that noncognitive variables are a critical component to human development, learning, and achievement, we may need to accept
(for now) the value of measuring what is “vaguely right,” which is arguably better than
measuring what is “precisely wrong” (Hauser & Katz, 1998).
Over time, educators must strive to emphasize these factors with students in the pursuit
of greater and more holistic learning, work to refine their understanding of these variables, arrive at consensus in their definitions, then determine how they are best measured.
Effective measurement legitimizes concepts, allows us a method to understand their state
in both static and dynamic ways, provides the opportunity to experiment and capitalize
upon them, and helps us understand their value. Better measurement will help refine our
work.
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Important and meaningful research and development is likely to ensue over the years,
and policymakers are providing incentives to do so. Eventually, with valid, reliable, and
realistically attainable feedback on noncognitive variables, traditional accountability
frameworks may be supplemented with additional practical information that can be integrated into program designs, instructional methodologies, student skillsets, and differentiated interventions. Other reasons for measuring these constructs include:
●● Providing practical tools to guide educators in their work with learners
●● Assisting with program design and evaluation
●● Aiding further research
●● Providing early warnings for vulnerable students who may benefit from special
services
That said, now is not the time to embed these factors into formal accountability frameworks. It required decades to ready academic assessments for this purpose, and educators
must allow the scientific method to unfold to support doing so with noncognitive variables. In the meantime, educators may proceed with caution. Because the act of measuring mirrors the act of attending to a matter, that may be a reasonable starting point for
educators and their relationship with these individual noncognitives and/or their related
composites, such as personal competencies. In the spirit of Sedlacek (2005), we may opt
not to wait and to use existing measures or create new methods. Or we may take a cautious approach, given the various issues related to the “measurement conundrum.” Either
way, some recommendations may be in order as educators build awareness for themselves and the field.
Action Principles for States, Districts, and Schools
Action Principles for States
a. Start by understanding the value of noncognitive variables. Read the existing literature and keep tabs on progress, as new developments, both in terminology and
metrics, are occurring rapidly.
b. Remember context. Emphasize that, as we measure students, we must also reflect
on teachers, the environment, and the interaction among these, or at least keep
those influences in mind as we draw inferences and act.
c. Encourage healthy pedagogical exploration but avoid embedding results into
formal accountability systems, as the tools are not designed for that purpose and,
psychometrically, have too many limitations at this time to do so.
Action Principles for Districts
a. Frame the work as complementary to whatever standards of learning are being
embraced by the district. Using the research, help teachers understand how noncognitive skills are part of a whole for child development, not a different or unrelated strand of work happening. Reflect upon the values (and limitations) of the
measurement tools and interventions.
b. Encourage the use of multiple formative measures to avoid “locking” students into
a noncognitive performance level. Foster a culture that can respond dynamically to
the predictable developmental changes of students as well as those that are cultivated intentionally by the learning climate.
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Action Principles for Schools
a. Observe the learning process with fresh eyes. Build your awareness of how noncognitive factors manifest themselves, not only in students, but also in yourselves
and in other adults. Pay attention.
b. Hypothesize. In terms of practice, consider whether particular students are candidates for knowing more about their current status and/or may benefit from
intervention/support.
c. Consider piloting some measures. Within a low-stakes environment, use some
measures to gather evidence on targeted noncognitive variables; attempt a few
complementary approaches such as self- and other-report (likely teacher). Work
with perhaps a small group of interested educators to review findings and discuss
how the learning environment or process may shift or adjust to help students harness or improve upon their noncognitive skills and learning performance.
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II. Students at the Center of Personalized Learning

Co-designing Instruction With Students
Melinda S. Sota
Learner choice is a defining feature of personalized learning (Patrick, Kennedy, &
Powell, 2013), setting it apart from the related concepts of individualized and differentiated learning. Although these related concepts imply some change in instruction based on
learner skills, knowledge, or performance, only personalization implies that the learner is
an active agent in the decision-making process.
In its National Education Technology Plan, the U.S. Department of Education (USDOE,
2010) defines personalized learning as “instruction that is paced to learning needs, tailored to learning preferences, and tailored to the specific interests of different learners. In
an environment that is fully personalized, the learning objectives and content as well as
the method and pace may all vary” (p. 12). In this definition, personalization encompasses
both differentiation and individualization but adds learner interests as a specific element
of personalization.
The International Association for K–12 Online Learning (iNACOL) is more explicit in
including learner choice as part of its working definition of personalized learning, defining it as “tailoring learning for each student’s strengths, needs, and interests—including
enabling student voice and choice in what, how, when, and where they learn—to provide
flexibility and supports to ensure mastery of the highest standards possible” (Patrick et
al., 2013, p. 4). Adding to these features, Redding’s (2013) model of personalized learning emphasizes interpersonal relationships and explicitly includes motivation as well as
metacognitive, social, and emotional competencies:
Personalization refers to a teacher’s relationships with students and their families and
the use of multiple instructional modes to scaffold each student’s learning and enhance
the student’s motivation to learn and metacognitive, social, and emotional competencies
to foster self-direction and achieve mastery of knowledge and skills” (Redding, 2013, p. 6).
Although these features—varying time, pace, place, content, goals, instructional
methods, and especially learner choice—define personalized learning, it is also important
to note that instruction can be more or less personalized, involving different levels of
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choice within different aspects of an instructional episode. For the purposes of this
chapter, an instructional episode will be defined as any activity undertaken to reach a
learning goal. Breaking down an instructional episode into relatively standard parts can
help to both define personalization as a continuum of choice and serve as a framework
for thinking about how to design and implement partial or complete systems for
personalizing learning.
Within instruction, what can be personalized? Any instructional episode involves
key parts and aspects, including (a) types and features of learning activities; (b) where
the learner engages in these activities—at home, at school, or elsewhere; (c) the pace
of instruction; (d) the amount of instruction and practice; (e) the instructional goals or
objectives; and (f) the standards by which learning or performance will be evaluated.
In what is typically thought of as traditional, standard, teacher-directed instruction, the
teacher or educational system specifies each of these factors. All learners may go through
a fixed instructional sequence at a fixed pace with a fixed amount of instruction and
practice in an attempt to reach standard objectives with performance evaluated against
standard criteria. At the other extreme is completely self-directed learning. Here, the
learner may set her own learning goals and her own criteria for meeting them. She may
select her own preferred method to reach them
In a personalized system, the
and move at her own pace at home or at school,
teacher may select from a fixed
with an amount of instruction and practice
set of learning goals but work
with the learner to choose approthat she deems necessary to meet her goal. In
priate and preferred learning
between these two extremes are variations on
activities to reach those goals...
differentiated, individualized, and personalized
learning. In an individualized program, for example, the goals, standards, and activities
may be set, but the pace and amount of instruction may vary based on individual learner
performance. In a personalized system, the teacher may select from a fixed set of learning
goals but work with the learner to choose appropriate and preferred learning activities to
reach those goals (see USDOE, 2010, for definitions that differentiate among these three
concepts).
Why would a school want to develop a system of personalized learning? First, it can
support lifelong learning when implemented with student training in developing selfregulated learning (learning-to-learn) skills such as (a) selecting goals, (b) identifying
criteria to indicate when a goal is achieved, (c) selecting learning activities, and (d)
monitoring learning to determine whether the selected activities are working and how
much more work is required to reach mastery. Each of these skills can be taught in a
well-developed personalized learning system that includes explicit, systematic instruction focused on building and using these skills as students advance across grade levels.
Explicit and systematic teaching of self-regulation strategies may incorporate scaffolding
and teacher models or demonstrations as well as guided and independent student practice
with feedback. Activities should be carefully planned and should systematically build on
prior knowledge and previously taught skills (see Zumbrunn, Tadlock, & Roberts, 2011,
for an overview of self-regulated learning and teaching strategies for developing it).
A second reason for implementing a personalized learning system lies in its potential to
increase motivation and learning. Some studies have shown that even very limited choice
over seemingly irrelevant factors within a learning activity can increase motivation and
learning (see, for example, Cordova & Lepper, 1996). When choice is implemented
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within a mastery-based system, motivation and learning may be further increased. In
mastery-based systems, learners work at their own pace to meet learning goals and move
on once they’ve met a specific criterion on an assessment of the learning goal. Masterybased systems that include proactive goal selection and learner-involved formative
assessment can support learners in developing growth (vs. fixed) mindsets and learninggoal (vs. performance–goal) orientations, both of which predict important outcomes,
such as academic achievement, persistence, and resilience in the face of setbacks. With a
growth mindset, learners believe that their effort will result in learning and performance
gains (rather than believing they are either good at something or not). With a learning
orientation, learners’ focus is on learning and mastering challenges rather than demonstrating ability or lack thereof (Dweck, 1986; Dweck, Walton, & Cohen, 2014; Grant &
Dweck, 2003). Within a well-developed personalized learning system, learners can regularly see their skills and knowledge grow as a result of their effort.
However, learner choice related to factors affecting instruction, such as the best learning method to use or the amount of instruction and practice necessary, requires that learners know what they know, what they don’t know, and how to best go about gaining the
necessary skills or knowledge—abilities often referred to as “metacognition” (see Redding, 2013, on metacognitive skills and how to support their development in the classroom). This is a tall order even for adults (Dunning, Heath, & Suls, 1994), and without
well-developed self-regulation skills, learner choice is likely to have a detrimental effect
on learning (Kirschner & van Merriënboer, 2013).
How can the positive effects of learner choice be maximized while minimizing risk that
learners will not be able to choose in their best interests? By designing models in which
teachers and learners co-design instruction, with learners making choices coached by a
teacher and informed by knowledge of current and desired skills. In this type of model,
learners not only work on the knowledge and skills related to the instructional materials but also on self-regulated learning skills—learning how to learn. Three components
are important in such a system: (a) detailed maps that link learning goals to standards,
specify the skills and knowledge necessary to meet learning goals, and show hierarchical
relationships among goals; (b) continuous formative assessment that involves the learner
in a proactive manner; and (c) a systematic, explicit focus on developing self-regulated
learning skills, with learners gradually taking on more responsibility in determining
what they need to learn, how they can go about learning it, and measuring their own skill
mastery to determine whether their chosen method is working for them. Self-regulated
learners choose challenging learning goals, select learning strategies to help them reach
those goals, and continuously monitor their learning to determine whether the learning
strategies and methods that they have selected are working and make changes when they
are not (Zimmerman, 1990). Here, the goal is to help learners develop mastery over the
process of learning as well as the products (skills and knowledge).
Implementing a fully personalized learning system is a major undertaking often requiring cultural shifts in the way students and educators view learning and school (see Berger,
Rugen, & Woodfin, 2014, and Mechner, Fiallo, Fredrick, & Jenkins, 2013). However,
personalization can also be implemented in differing degrees and within different parts of
the learning process. The following sections describe issues related to personalized learning in each aspect of the instructional episode and how that aspect may be co-designed
with the learner.
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Co-design Within the Instructional Episode
Each part of an instructional episode—from setting goals to evaluating progress and
achievement—can involve differing degrees of learner choice. Although learner control
over all aspects of learning may not be optimal (Kirschner & van Merriënboer, 2013), codesigning instruction with learners can help to increase learning and motivation (Ames,
1992; Corbalan, Kester, & van Merriënboer, 2006, 2008, 2009), and learners at all levels
can play some role in setting their learning goals, selecting activities to reach those goals,
and monitoring their learning as they work to achieve mastery.
Setting Learning Goals
Learning goals are fundamental to a personalized learning system, although the degree
of learner choice in selecting goals may vary. For example, whereas young learners may
have very limited choice in which goals to pursue at any given time, older learners may
be offered more choices. Goal choice may also be constrained by standards and learners’
current skill level within a particular area. To personalize learning around learning goals
while ensuring that all learners master the necessary fundamental skills, it is important
to develop goals that are (a) clearly aligned with standards, (b) well-defined so that they
are specific and measurable, (c) written in terms of what learners will be able to do upon
mastery, and (d) depicted in a manner that makes the relations among them (e.g., prerequisites or component skills) clear. Goals with these attributes are more easily communicated and understood and can make goal setting, activity selection, and progress monitoring easier for both students and teachers. In addition to fundamental skills that all learners
should master, the scope of learning goals may also include advanced goals for learners
who have a particular interest in or facility for the area.
Standards, Goal Definition, Relations, and Scope
A detailed goal map can guide both teachers and learners in choosing appropriate learning goals. Beginning with standards helps to ensure alignment between standards and
goals. To be most useful, however, goals should not be equivalent to standards. Instead,
goal analyses should be conducted in order to analyze the standards (and perhaps other
sources) for the purpose of creating clearly defined learning goals. Goal analysis is a
process in which a larger, more general goal is analyzed to clearly outline what achievement of that goal would look like and what skills, knowledge, or attitudes it would be
necessary to develop in order to achieve the goal (the process of identifying the necessary skills, knowledge, and attitudes is often called instructional analysis). As a simple
example of the process, imagine that one of the goals for an elementary science class is
that students understand the concept of density. An analysis of this goal would first focus
on defining what exactly is meant by the term “understand.” In other words, if students
understand density, what will they be able to do? Will they be able to calculate the
density of a material given its mass and volume? Will they be able to create a conceptual
model of density? Will they be able to employ density as an explanation of a phenomenon? Will they be able to state the definition? Will they be able to do all of these things?
To conduct a goal analysis:
1. Write down the initial goal statement—for example, “understand density,” “read
with understanding,” or a specific standard.
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2. Make a list describing what someone who has reached the goal can do—for example, “calculate the density of an object,” “create a conceptual model of density,”
“retell the main events of a story,” or “answer questions that require an inference
from the text.”
3. Review the list to ensure that each description is clear and truly describes what the
goal means. Ask yourself, “Am I sure that another teacher would be able to write
an assessment of the goal based on this statement that would accurately measure
everything I intend?” If not, clarify the goal further.
4. Create the final list of goals by writing the goal statements in complete sentences.
5. Ensure that your list is complete. Ask yourself, “If a student were able to do all of
these things, would I agree that the student had mastered the goal?” If the answer
is no, work to figure out what is implied by the initial goal statement that is not in
your final list (Mager, 1997).
In addition to clarifying what a goal means, analysis of goals can be useful in deriving
learning goals from statements of standards because a single standard may encompass a
number of skills and an array of knowledge. Analyzing each standard into multiple, more
specific goals can help to clarify the standard and make it easier to align assessment,
instruction, and practice (see Mager, 1997, for a step-by-step description of the goal
analysis process,).
After you’ve clarified your goals through goal analysis, think about what component
skills and knowledge students will need to master in order to achieve the goal. Analysis
of the goal in these terms is often called instructional analysis and portrays the component knowledge and skills in terms of their hierarchical relationships. Figure 1 illustrates a partial instructional analysis of a standard that could be used to construct a goal
map based on the Next Generation Science Standards (NGSS Lead States, 2013). This
analysis is based on the science practice of “supporting an argument with evidence, data,
or a model,” and focuses on using evidence to support a claim. Grade 5 performance
expectations related to the practice across content areas are listed below it. Below those
is a partial analysis of using evidence to support a claim. To read the analysis, first read
one line and then read a connected line below it in the pattern: “in order to ____, students will need to be able to _____.” For example, in order to “support an argument with
evidence,” students will need to be able to “identify evidence that supports the claim”
and “evaluate evidence for the claim.” In order to “identify evidence that supports the
claim,” students will need to be able to both “distinguish between evidence that supports
the claim and evidence that refutes the claim,” and “distinguish between evidence that is
relevant to the claim and evidence that is irrelevant to the claim.” In order to distinguish
between relevant and irrelevant evidence, students will need to be able to “explain the
logical connection between a claim and evidence and state scientific principles that link
the claim and evidence.” This analysis shows that, while basic skills related to working
with evidence cut across subject areas, science practice and science content are connected
in that—to identify relevant evidence for a claim—the student will need relevant subject
matter knowledge and skills in making logical connections between claims and evidence
in that subject area.
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Support an argument with evidence, data, or a model
Grade 5 Performance Expectations
Support an argument that the gravitational forces exerted by the Earth is directed down.
Support an argument that plants get the materials they need for growth chiefly from air and
water
Support an argument that differences in the apparent brightness of the sun compared to
other stars is due to their relative distances from Earth
Support an argument with evidence.
Identify evidence that supports the claim.
Distinguish between evidence that supports the claim and evidence that
refutes the claim.
Distinguish between evidence that is relevant to the claim and evidence that
is irrelevant to the claim.
Explain the logical connection between a claim and evidence and
state scientific principles that link the claim and evidence.
Evalutate evidence for a claim.
Determine whether the evidence is sufficient to support a claim.
Determine whether the evidence is representative.
Determine whether the evidence is accurate and precise.
Determine whether the evidence is from a reliable source.
Note. A portion of this analysis was conducted for Outthink, Inc. Used with permission.

The process in Figure 1 also suggests how such an analysis can support work across
and within grade levels. For example, when just beginning to learn these skills, students
might focus more energy on mastering each of the component skills (for example, by
practicing distinguishing relevant from irrelevant evidence across a variety of relatively
simple or familiar content). Once these skills have been mastered, they may be incorporated into the broader task of supporting an argument. The full skill set can also be taught
across grade levels by increasing the complexity of the arguments and the level of subject
matter while still employing the entire skill set at an appropriate level.
A clearly defined learning goal allows both the teacher and learner to evaluate work and
determine when the learner has reached the goal. It also allows the teacher and learner to
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work together in identifying appropriate activities to help the learner work toward that
goal. For example, although identifying learning and evaluation activities for “understanding density” might be unclear to both teacher and student, being able to state a definition, perform a calculation, or build a conceptual model are more straightforward.
It is important to note that, although a goal should be specific, it should not be trivial.
A risk in writing for specificity is writing the intended meaning out of the goal. Care
should be taken to write goals that are both specific and meaningful (see Tiemann, 1971,
for a description and example of this process; see Berger et al., 2014, for descriptions of
writing and using learning goals or targets within a personalized learning system). For
example, although the three performance expectations in Figure 1 specify particular arguments
More specific goals also allow
for project-based or problemto support, it is unlikely that the true goal is to
centered group work in which
support only those claims with evidence. Rather,
learners joining a group may have
educators hope that the skills involved in supportdifferent levels of skill mastery.
ing an argument would transfer to a variety of
claims in addition to those encountered in school
(provided that the learner has the requisite content knowledge). Specifying the component skills involved in supporting a claim with evidence can help ensure that the necessary general skills are gained and applied across a variety of content areas.
More specific goals also allow for project-based or problem-centered group work in
which learners joining a group may have different levels of skill mastery. By understanding where students are in terms of skill mastery, groups of students with complementary
skill sets can be created for larger projects requiring a combination of skills. Learning
and problem-solving activities can occur flexibly within individual, small-group, and
large-group activities. For example, students who each have differing levels of skill
in math, problem solving, argument, and science content knowledge could each use
their respective skills to solve a problem more advanced than an individual could solve
independently.
By linking goals with standards, the fundamental skills necessary for all students to
master should be identified. However, extended goals—goals that build on the fundamentals but that are not required for all students to master—may also be available for
advanced students to work on if they have mastered the necessary prerequisite skills and
have a particular interest or aptitude in an area. Extending the scope of potential learning goals beyond those required allows for additional personalization as students have
an opportunity to extend their skills as their particular interest and aptitudes allow. An
extended scope may also motivate students to master lower level skills in order to attain
higher level and potentially more interesting goals.
Table 1 lists a sample of performance expectations from the Next Generation Science
Standards along with related goals based on the analysis shown in Figure 1. All of these
goals are relevant to the standard related to supporting an argument with evidence and
can be repeated across grade levels. While the topic areas and complexity of the subject
matter increases across grade levels, the goals in this case would remain essentially the
same. Performance expectations such as these with related goals may make up part of a
goal map in order to link standards and goals within and across grade levels.
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Table 1. Sample Performance Expectations from the Next Generation Science Standards and Related Goals Derived from Goal/Instructional Analyses
Next Generation Science Standards
Performance Expectations
2-PS1-4. Construct an argument with
evidence that some changes caused by
heating or cooling can be reversed and some
cannot.
3-LS2-1. Construct an argument with
evidence that some animals form groups that
help members survive.
3-LS4-3. Construct an argument with
evidence that in a particular habitat some
organisms can survive well, some survive
less well, and some cannot survive at all.
5-PS2-1. Support an argument that the
gravitational force exerted by Earth on
objects is directed down.

Related Goals*
State what you would expect to happen
if the claim was true.

Explain what would make you believe
that the claim is true and why.
Given evidence, state whether it makes
you believe that the claim is true or false
and why.
Given data, state whether it is relevant to
the claim and why or why not.

*Note: All of the related goals apply to each performance expectation.

Goal setting with students: Interim goals and learner choice
Goal setting for a particular student requires knowledge of the student’s current
achievement level because goals should be challenging yet achievable. In addition to
selecting an appropriate goal toward which to work, goal setting may also involve further
break down of a selected goal into interim goals. For example, if a defined goal is to read
at a particular rate with fluency and accuracy, the specific student goal selected may not
be that particular rate but an interim rate based on the student’s current reading rate. For
example, an interim goal might be to increase reading rate by 1.5 times the student’s
current rate. Interim goals such as these can help ensure that students see continuous
improvement in their skills as a result of their effort (see Lindsley, 1992, for an example
of continuous progress monitoring).
For younger students, goals may be set that can be achieved in shorter time frames; for
example, an interim goal may be met in a single activity session. More advanced learners may work on extended goals that take significant time and effort to achieve and may
contain several interconnected parts. For advanced students undertaking performance or
production goals, co-creating rubrics with the student by analyzing expert or advancedlevel performance can help to more fully define the goal and aid in progress monitoring
and self-evaluation. After standards of final performance are agreed upon, interim goals
may be created and set at challenging yet achievable levels by considering the ultimate
goal (expert performance) in combination with the students’ current performance level.
Even young students can play a part in selecting interim goals, and as students advance,
they can take on more responsibility in identifying and selecting their own interim goals.
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Selecting Activities to Reach Goals
Results of studies investigating the effects of learner control on learning have been
equivocal, with some studies finding benefits, some finding no effects, and others finding detrimental effects (Schnackenberg & Hilliard, 1998; Williams, 1993). One reason
that learner control may result in poorer outcomes is that learners do not have the skills
necessary to make informed choices regarding their own learning (Williams, 1993). First,
to make informed decisions, people need to be
Results of studies investigating
able to accurately judge their current state of
the effects of learner control on
knowledge. However, in general, people are often
learning have been equivocal,
poor at making this evaluation, often overestimatwith some studies finding benefits, some finding no effects, and
ing their knowledge and skill (Dunning et al.,
others finding detrimental effects.
2004; Williams, 1993). To reach a selected goal,
learners will need to engage in learning activities
designed to help them achieve that goal. Choice in activity selection may be informed by
both learner preferences and how effective a particular activity or type of activity may be
in helping the learner to reach that goal and may involve choice related to differences in
simple surface features or significant differences in instructional type or strategy. Because
making an informed choice about instructional type or strategy is often difficult—requiring knowledge about the content area that a novice may not have, knowledge of how
a learner’s current skills may influence success in an activity, and knowledge of how
effective different instructional strategies are in helping learners acquire different types
of skills—teacher coaching is particularly important in making an informed choice when
factors other than surface features differ among possible activities.
Surface versus instructional differences in activity type
Choice in activity may involve surface features (e.g., two computer-based programs
that both teach the same skills in the same ways but differ in their game-like elements,
characters, or similar features) or features fundamental to learning. Although choice
of surface features may not have a great effect on learning progress, choice related to
instructional factors may have a significant effect. For example, a learner may attempt to
learn a concept by reading about it or by reading followed by a classification or analysis
activity related to identifying or analyzing instances of the concept. Based on research on
concept learning, classification or analysis of examples and non-examples should result
in greater learning than reading only (Tennyson & Park, 1980). Thus, when choosing
activities that involve instructional differences, coaching by the teacher as to what type
of instructional activity may be best suited for achieving a particular learning goal can be
important. However, learners may still be able to choose learning activities based on their
preferences when activities differ only in surface features.
Selection versus design and resource use
Another issue in choosing activities is whether to select from activities readily available or to design new activities. More advanced students may choose to develop a unique
learning sequence by selecting a number of different resources available in print, on the
web, or via other sources. For example, a student might look up instructions and work
examples in a textbook, watch a Khan Academy video, search for other relevant information available on the Internet, and work with the instructor and other students to discuss
and solve problems. Because learning from resources is more challenging for learners
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with lower prior knowledge, self-directed, resource-based learning activities may best
be used by more advanced students who already have acquired knowledge of the subject
area and skills in resource use (Kirschner & van Merriënboer, 2013).
When selecting activities, it is important to identify those that align well with the learning goal. For example, if a student’s goal is increasing fluency in recalling math facts,
a suitable learning activity might involve engaging in computer-based math games that
require learners to recall math facts under some time pressure or that reward fast, accurate
recall. If a student’s goal is solving math word problems, then different activities would
be most appropriate unless the student is struggling with word problems because of a lack
of prerequisite skills in math fact fluency.
Finally, when possible, information about activities should be used in determining what
activity might be best for a particular student working on a particular goal. This information may come from the publisher (e.g., information on necessary prerequisites, characteristics of target learners, and results of any studies that have been done) or from information gathered from prior use (e.g., have students like this one succeeded in this activity
in the past; has it helped students achieve this goal?).
If choice of activity involves more than choice of surface features, then teacher input
regarding the most appropriate learning activities for that learning goal is warranted.
Because students are likely to be novices both in the subject and in optimal learning
activities for different learning types, the expert input of a teacher is invaluable. However,
when multiple activities are appropriate for similar learning outcomes and when learners are more sophisticated in terms of prior knowledge, skills in learning from resources,
and monitoring their own learning to determine whether what they are doing is working,
learner preference may play a larger role in activity selection and planning.
Monitoring Learning: Formative Assessment
In formative assessment, information on student performance is gathered and used, not
to evaluate the learner, but to evaluate whether learning methods and strategies are working for that learner. If learner performance indicates that specific methods or strategies
are not working, a different learning method or strategy is indicated. Here, the focus is
on evaluating the effectiveness of the learning activity during the learning process rather
than on evaluating final learner achievement. As noted by Black and Wiliam (2009),
Practice in a classroom is formative to the extent that evidence about student achievement is elicited, interpreted, and used by teachers, learners, or their peers, to make decisions about the next steps in instruction that are likely to be better, or better founded,
than the decisions they would have taken in the absence of the evidence that was
elicited. (p. 9)
There may be several reasons why a learning method or strategy is not working: (a) the
activity itself may be poorly designed and therefore not effective, (b) the activity may be
misaligned with the learning goal and therefore not teaching what the assessment is measuring, (c) the learner may be missing some prerequisite skills that the activity assumes
are in place, or (d) the activity may not be effective for some other reason related to
learner and activity characteristics. If a learner is not showing progress with a particular
activity, then a different or modified activity should be tried and evaluated.
Studies have shown that students engaging in learner-controlled instruction who receive
information on their mastery level do better than students in learner-controlled conditions
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who do not receive such information (see Williams, 1993). When learners take an active
role in measuring their own progress and use that information to continue or change what
they have been doing to reach their goal, they are practicing important skills involved
in self-regulated learning (Nicol & Macfarlane-Dick, 2006). Formative assessment can
also be a potentially powerful tool in helping students adopt learning (vs. performance)
goals and a growth (vs. fixed) mindset, predictors of learning and perseverance (Grant
& Dweck, 2003). Although formative assessment can be conducted by the teacher or
program, as often occurs in individualized and differentiated instruction, a personalized
learning system with emphasis on active student involvement in gathering and interpreting performance information can help to encourage application of self-regulated learning skills (Andrade, 2010; see also Berger et al., 2014; Lindsley, 1992, for examples of
learning systems focused on progress monitoring and formative assessment systems that
feature high student involvement).
Mastery Learning: Pace and Practice
When learning pace is set by the teacher or system, learner achievement must vary.
When learning pace is variable and the signal to move on is mastery rather than a set
period of time, time varies rather than achievement, and more students are able to reach
higher achievement levels (USDOE, n.d.). Under the right instructional conditions, all
students can achieve at higher levels (Bloom, 1968, 1974, 1984).
A fully personalized instructional system with a focus on continuous formative assessment and learner choice with teacher support in which students move at their own pace
in meeting their selected goals is a type of mastery-based learning system. Mastery-based
learning systems can result in increased student achievement (Kulik, Kulik, & BangertDrowns, 1990) and can support the development of positive motivational factors such as
learning goal orientations and growth mindsets (Ames, 1992; Covington, 2000). In this
type of system, assessments that show a lack of mastery indicate that more practice or a
change in learning strategy or instructional materials is necessary to successfully reach
the learning goal. The idea that learners can master learning goals with effort combined
with the right learning methods illustrates the growth mindset and supports a learning
goal orientation in which students persist in learning and mastering challenges.
Designing a System
A school where each student is motivated and engaged in mastering challenging learning goals matched to his or her skills and interests is one where most students would love
to learn, where educators would love to teach, and that communities would love to see.
People have been imagining and writing about such a system since at least the late 1800s
(Keefe & Jenkins, 2002).
However, setting up such a system is a challenge—one that requires cultural shifts in
school systems and that will only result from focused experimentation. The process of
designing this type of system is parallel to the process of co-designing learning. First,
goals for the system—criteria by which it would be evaluated as being successful—
should be discussed and clearly outlined. Second, methods and strategies to reach those
goals should be identified. These methods and strategies might be inspired by or borrowed from others or designed from first principles. Third, continuous progress monitoring regarding a number of measures needs to be undertaken as new things are tried. The
design process is not cheap or quick, but it is invaluable for innovation and is necessarily
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iterative. When designs fail (and they will, again and again), that evidence is not evidence
for the claim that “personalized learning systems are not effective,” just as a student failing is not evidence that “the student is dumb.” Rather, it is evidence only for the claim
that what was tried did not work. A “mastery learning” perspective would indicate that
you modify what you did and try again. Just as a student’s instruction can be co-designed
with the teacher, learning systems and school cultures can be co-designed with students,
faculty, administrators, and state agencies (see Brown, 2009, for a description of design
thinking).
Although a schoolwide personalized system might be the ideal, this analysis also
illustrates that single instructional episodes can be more or less personalized in different
ways. Small, informal, localized experiments with these factors within a classroom or
subject area can help build personalization into the curriculum at a smaller, more manageable scale while offering the opportunity to try out different methods and strategies and
assess their effects. In this way, the system can grow via a bottom-up, organic process as
different practices are tried and effective practices are identified and implemented on a
wider scale.
Action Principles for States, Districts, and Schools
Action Principles for States
a. Provide resources for the design, development, and testing of co-designed personalized learning systems. Resources may include funding for design research as
well as for development and dissemination of key principles and processes.
b. Identify and develop evaluation measures that capture the range of criteria for
judging a “successful” system. For example, student measures may focus on learning motivation and learning-to-learn skills as well as achievement in subject areas.
c. Set an expectation that districts will continually experiment in order to reach goals.
Districts should report successful and unsuccessful experiments as each provides
information on what worked and what did not work (see Mirabito & Layng, 2013).
d. Identify “showcase” districts that can serve as examples of design processes as
well as outcomes.
e. Embrace failure as a learning mechanism. Failure in experimentation should not be
punished because innovation is unlikely without failure, and failure offers important information on what did not work. To mitigate the consequences of large-scale
failure, a model with multiple local, small-scale, limited-duration experiments with
frequent monitoring and adjustment should be adopted.
Action Principles for Districts
a. Offer professional development in design thinking for teachers and school
administrators.
b. Reward thoughtful experimentation and consistent implementation of design processes within schools.
c. Celebrate achievements without punishing failures. Failure is likely when trying
something new and is important for innovation.
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d. Collect and disseminate case studies from district schools that illustrate design
processes, what worked, what did not work, and what unexpected outcomes may
have resulted.
e. Develop clear goals for schools to reach that include process as well as product
criteria for the school, classroom, and student levels.
Action Principles for Schools
a. Create detailed goal maps aligned with standards that clearly define knowledge
and skills and the relationships among them. Goal analysis is a challenging but
invaluable process for defining goals that are specific enough to work with yet still
capture the spirit of the intended outcome.
b. Design a system for continuous formative assessment that involves the student.
Continuous, proactive self-assessment can empower learners and keep them
actively engaged in working toward their goals.
c. Move toward a mastery-based system. Although mastery-based systems can be
challenging to implement because of their conflict with time-based instructional
systems, even limited mastery-based systems can help students see their progress
and achieve goals they may otherwise not have achieved.
d. Develop and implement a learning-to-learn curriculum. Learning-to-learn or selfregulation and metacognitive skills support informed student choice in personalized systems and can help students develop the skills necessary to become lifelong
learners.
e. Work on developing a schoolwide culture focused on key values of mastery and
autonomy.
References
Ames, C. (1992). Classrooms: Goals, structures, and student motivation. Journal of Educational
Psychology, 84(3), 261–271.
Andrade, H. L. (2010). Students as the definitive source of formative assessment: Academic selfassessment and the self-regulation of learning. NERA Conference Proceedings 2010. (Paper 25).
Retrieved from http://digitalcommons.uconn.edu/nera_2010/25
Berger, R., Rugen, L., & Woodfin, L. (2014). Leaders of their own learning: Transforming schools
through student-engaged assessment. San Francisco, CA: John Wiley & Sons.
Black, P., & Wiliam, D. (2009). Developing the theory of formative assessment. Educational
Assessment, Evaluation, and Accountability, 21(1), 5–31.
Bloom, B. S. (1968). Learning for mastery. Evaluation Comment, 1(2), 1–12.
Bloom, B. S. (1974). Time and learning. American Psychologist, 29(9), 682–688.
Bloom, B. S. (1984). The 2 sigma problem: The search for methods of group instruction as effective as one-to-one learning. Educational Researcher, 13(6), 4–16.
Brown, T. (2009). Change by design: How design thinking transforms organizations and inspires
innovation. New York, NY: Harper Collins.
Corbalan, G., Kester, L., & van Merriënboer, J. J. G. (2006). Towards a personalized task selection
model with shared instructional control. Instructional Science, 34, 399–422.
Corbalan, G., Kester, L., & van Merriënboer, J. J. G. (2008). Selecting learning tasks: Effects of
adaptation and shared control on efficiency and task involvement. Contemporary Educational
Psychology, 33(4), 733–756.
Corbalan, G., Kester, L., & van Merriënboer, J. J. G. (2009). Combining shared control with variability over surface features: Effects on transfer test performance and task involvement. Computers in Human Behavior, 25(2), 290–298.
69

Handbook on Personalized Learning
Cordova, D. I., & Lepper, M. R. (1996). Intrinsic motivation and the process of learning: Beneficial effects of contextualization, personalization, and choice. Journal of Educational Psychology, 88(4), 715–730.
Covington, M. V. (2000). Goal theory, motivation, and school achievement: An integrative review.
Annual Review of Psychology, 51(1), 171–200.
Dunning, D., Heath, C., & Suls, J. M. (1994). Flawed self-assessment: Implications for health,
education, and the workplace. Psychological Science in the Public Interest, 5(3), 69–106.
Dweck, C. S. (1986). Motivational processes affecting learning. American Psychologist, 41(10),
1040–1048.
Dweck, C. S., Walton, G. M., & Cohen, G. L. (2014). Academic tenacity: Mindsets and skills that
promote long-term learning. Retrieved from
https://ed.stanford.edu/sites/default/files/manual/dweck-walton-cohen-2014.pdf
Grant, H., & Dweck, C. (2003). Clarifying achievement goals and their impact. Journal of Personality and Social Psychology, 85(3), 541–553.
Keefe, W., & Jenkins, J. (2002). Personalized instruction. Phi Delta Kappan, 83(6), 440–448.
Kirschner, P. A., & van Merriënboer, J. J. G. (2013). Do learners really know best? Urban legends
in education. Educational Psychologist, 48(3), 169–183.
Kulik, C. C., Kulik, J. A., & Bangert-Drowns, R. L. (1990). Effectiveness of mastery learning
programs: A meta-analysis. Review of Educational Research, 60(2), 265–299.
Lindsley, O. R. (1992). Precision teaching: Discoveries and effects. Journal of Applied Behavior
Analysis, 25(1), 51–57.
Mager, R. F. (1997). Goal analysis: How to clarify your goals so you can actually achieve them.
Atlanta, GA: Center for Effective Performance.
Mechner, F., Fiallo, V., Fredrick, T., & Jenkins, T. (2013). The Paideia individualized education
technology. Retrieved from http://mechnerfoundation.org/wp-content/uploads/2013/11/PIEarticle1-14.pdf
Mirabito, M. M., & Layng, T. V. J. (2013). Stimulating innovation (or making innovation meaningful again). In M. Murphy, S. Redding, & J. Twyman (Eds.), Handbook on innovations in
learning (pp. 17–32). Philadelphia, PA: Center on Innovations in Learning, Temple University;
Charlotte, NC: Information Age Publishing. Retrieved from https://www.centeril.org
NGSS Lead States. (2013). Next Generation Science Standards: For states, by states. Washington,
DC: The National Academies Press.
Nicol, D. J., & Macfarlane-Dick, D. (2006). Formative assessment and self-regulated learning:
A model and seven principles of good feedback practice. Studies in Higher Education, 31(2),
199–218.
Patrick, S., Kennedy, K., & Powell, A. (2013). Mean what you say: Defining and integrating personalized, blended, and competency education. Retrieved from
http://www.inacol.org/wp-content/uploads/2015/02/mean-what-you-say.pdf
Redding, S. (2013). Through the student’s eyes: A perspective on personalized learning. Philadelphia, PA: Center on Innovations in Learning. Retrieved from
http://www.centeril.org/publications/2013_09_through_the_eyes.pdf
Schnackenberg, H. L., & Hilliard, A. W. (1998). Learner ability and learner control: A 10-year literature review 1987–1997. In Proceedings of Selected Research and Development Presentations
at the National Convention of the Association for Educational Communications and Technology.
Retrieved from http://files.eric.ed.gov/fulltext/ED423858.pdf
Tennyson, R. D., & Park, O. (1980). The teaching of concepts: A review of instructional design
research literature. Review of Educational Research, 50(1), 55–70.
Tiemann, P. W. (1971). Analysis and the derivation of valid objectives. In M. B. Kapfer (Ed.),
Behavioral objectives in curriculum development: Selected readings and bibliography (pp.
383–389). Englewood Cliffs, NJ: Educational Technology Publications. (Reprinted from NSPI
Journal, 8(6), 16–18.)
70

Co-designing Instruction With Students
U.S. Department of Education. (2010). Transforming American education: Learning powered by
technology. Washington, DC. Retrieved from http://files.eric.ed.gov/fulltext/ED512681.pdf
U.S. Department of Education. (n.d.). Competency-based learning or personalized learning.
Retrieved from
http://www.ed.gov/oii-news/competency-based-learning-or-personalized-learning
Williams, M. D. (1993). A comprehensive review of learner-control: The role of learner characteristics. In Proceedings of Selected Research and Development Presentations at the Convention of
the Association for Educational Communications and Technology. Retrieved from
http://files.eric.ed.gov/fulltext/ED362211.pdf
Zimmerman, B. J. (1990). Self-regulated learning and academic achievement: An overview. Educational Psychologist, 25(1), 3–17.
Zumbrunn, S., Tadlock, J., & Roberts, E. D. (2011). Encouraging self-regulated learning in the
classroom: A review of the literature. Richmond, VA: Metropolitan Educational Research Consortium, Virginia Commonwealth University. Retrieved from http://www.merc.soe.vcu.edu/wpcontent/uploads/sites/3387/2013/11/Self-Regulated-Learning-2.pdf

71

Flipped Learning as a Path to Personalization
Melinda S. Sota
Digital technology is rapidly becoming ubiquitous in schools. One-to-one computing
and bring-your-own-device (BYOD) initiatives are helping to ensure that each student
has a device with which to work. Although these technologies can support personalized
learning, they haven’t yet transformed our schools into 21st-century utopias where students engage in interactive, individualized learning applications and access information in
order to collaboratively solve problems while teachers roam the learning space, coaching
and mentoring as their engaged and self-directed students happily work.
In fact, there have been some large, public failures. Consider, for example, Los Angeles
Unified School District’s $1.3 billion iPad initiative in 2013. Experts suggested that part
of the reason this initiative failed so spectacularly was that it put technology first. Without
a clear plan in place, the district purchased iPads not to solve a problem but simply for
the sake of incorporating the technology (Lapowsky, 2015).
A technology’s potential for improving education lies in its usefulness as a tool for
reaching particular goals, and models incorporating technology can help to focus its use
for goal achievement. Blended learning models in particular incorporate technology as a
key component for reaching specified goals (Horn & Staker, 2015). One blended learning model—flipped learning—has a very simple goal: to maximize the value of in-class
time (Bergmann & Sams, 2014). Although fundamentally simple, this model can help to
empower teachers and enable them to begin incorporating aspects of personalized learning into their classes.
Blended Learning
Blended learning “blends” online and face-to-face instruction. The Innosight Institute
has defined blended learning as “a formal education program in which a student learns
at least in part through online delivery of content and instruction [with] some element of
student control over time, place, path, and/or pace AND at least in part at a supervised
brick-and-mortar location away from home” (Staker & Horn, 2012, p. 3). Students might
engage in online learning at a station within a classroom, in a computer lab at school,
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or at home; they might engage in online learning as part of a class or take some courses
online and others in a more traditional classroom setting (see Staker & Horn, 2012, for a
taxonomy of blended learning models).
The Flipped Model of Blended Learning
The Flipped Learning Network—an organization dedicated to “providing educators
with the knowledge, skills, and resources to successfully implement Flipped Learning”—
hosts over 25,000 educators in its online learning community. The Flipped Learning
Network has defined flipped learning (see Figure 1) as “a pedagogical approach in which
direct instruction moves from the group learning space to the individual learning space,
and the resulting group space is transformed into a dynamic, interactive learning environment where the educator guides students as they apply concepts and engage creatively
in the subject matter” (2014).1 Started as a grassroots movement and capable of being
implemented by individual teachers with minimal support (Bergmann & Sams, 2014;
Horn & Staker, 2015), the flipped model has become increasingly popular in both university and K–12 settings. In a 2014 survey of 2,358 teachers conducted by Sophia Learning
and the Flipped Learning Network, 78% of teachers reported flipping a lesson, and 93%
of those who flipped their classroom did so on their own initiative (Sophia Learning &
Flipped Learning Network, 2015).
Figure 1. Traditional and Flipped Classroom

Here, direct instruction refers to a general teaching method often involving lectures or demonstrations by the teacher, rather than the more specific, highly interactive teaching method by
the same name (for more information on this more specific instructional method, see the National
Institute for Direct Instruction at http://www.nifdi.org).
1
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Jon Bergmann and Aaron Sams, two chemistry teachers from Woodland Park High
School in Colorado, are widely credited with developing and popularizing the flipped
classroom, although others have also proposed inverting the traditional classroom–
homework model (e.g., Lage, Platt, & Treglia, 2000; Mazur, 2009) and the model shares
similarities with other mastery-based, student-centered approaches (e.g., Bloom, 1984).
Bergmann and Sams observed that, because of sports and other activities, students were
often missing classes, and teachers were spending substantial class time catching students
up. Sams and Bergmann reasoned that instead of spending their time reteaching material
for students who missed class, they could simply record their lectures and refer students
to the videos. That proved successful, and students in their classes further extended
the use of the videos for reviewing before exams. Sams further observed that students
most needed him when they had difficulty with homework. Instead of using class time
to lecture—which students clearly could get via a posted video—Bergmann and Sams
decided to use class time to offer individualized help, thus giving rise to the flipped
learning model (Bergmann & Sams, 2012). Others—perhaps most notably Saul Kahn and
Kahn Academy—have helped to support and popularize this model. Rather than a topdown initiative or “best practice” recommended by researchers and mandated by school
districts, flipped learning began with and has spread primarily among teachers—teachers
who were looking for a way to more easily connect with their students, increase the value
of class time, and spend more of their time with students really teaching and less time
talking at them in “information delivery” mode (Bergmann & Sams, 2014).
Supporting Personalized Learning With a Flipped Model
The flipped learning model has great potential for supporting personalized learning:
“instruction that is paced to learning needs,
Trying to incorporate
tailored to learning preferences, and tailored to
personalization into a traditional
the specific interests of different learners” (U.S.
teaching model in which teacher
lecture or presentation consumes
Department of Education, 2010, p. 12). Personalthe majority of class time can be
ized learning involves “tailoring learning for each
challenging.
student’s strengths, needs, and interests—including enabling student voice and choice in what,
how, when, and where they learn—to provide flexibility and supports to ensure mastery
of the highest standards possible” (Patrick, Kennedy, & Powell, 2013, p. 4). In addition,
“personalization refers to a teacher’s relationships with students and their families and the
use of multiple instructional modes to scaffold each student’s learning and enhance the
student’s motivation to learn and metacognitive, social, and emotional competencies to
foster self-direction and achieve mastery of knowledge and skills” (Redding, 2013, p. 6).
Trying to incorporate personalization into a traditional teaching model in which
teacher lecture or presentation consumes the majority of class time can be challenging.
Content presentation to a whole class often does not allow for flexibility in learning
pace, place, or method, and when class time is used for content presentation, less time is
available for building relationships and focusing on metacognitive, social, and emotional
competencies. The key question to consider when implementing a flipped model is:
“What is the best use of face-to-face time with students?” (Bergmann & Sams, 2014,
p. 3). The benefits of the flipped model lie in its usefulness for maximizing the value of
teacher–student time. By modifying how class time is spent, the flipped learning model
can support personalization in several ways:
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a. The pace of content delivery can be adjusted for each student’s needs because
content is always available to be paused, considered, and reviewed.
b. Teacher’s expertise in both teaching and content—for example, assessing a student’s current skills and knowledge and selecting targeted and appropriate practice
opportunities based on that assessment—can be put to better use when more class
time is free for individualized work.
c. With more class time available, teachers can also engage in more one-on-one interactions with students, which can help teachers and students build relationships and
help teachers gain a better sense of each individual student’s interests, strengths,
and areas needing improvement.
d. Students have increased opportunities to actively engage in instructional content
during class (Bergmann & Sams, 2012, 2014; Lage, Platt, & Treglia, 2000), and
increased class time may also offer a greater opportunity for teachers to explicitly
teach skills such as critical thinking, communication, and collaboration (Horn &
Staker, 2015).
Fundamentally, flipping a class is a means to support student-centered learning and can
help to enable individualized, differentiated, and personalized instruction as well as mastery and competency-based approaches (Bergmann & Sams, 2014).
The Teacher’s Role in the Flipped Model
Much of the potential benefit of the flipped model centers on a shift in teacher roles.
In a traditional model, the teacher delivers the majority of the content in class and may
spend most of class time presenting information and modeling skills. In the flipped
model, the teacher spends less class time delivering content and more time taking on
the role of coach, tutor, and mentor. The teacher may also present content as needed and
may create videos or other resources for students to engage in outside of class, but these
activities are not central to the teacher’s role. Instead, the teacher can spend time evaluating student work and providing feedback during class while the student is actively working (Bergmann & Sams, 2012)—activities that are often completed outside of class in a
traditional model.
Flipped Models: Variations on a Theme
In flipped models, student learning activities and problem solving are central, with
content playing a supporting role (Bergmann & Sams, 2012, 2014). However, there is not
just one “flipped model.” Several variations exist which can be implemented in ways that
best meet the needs of the teachers and students in a school or individual classroom.
Flipped Classroom 101 to Flipped Learning
Any flipped model implementation will lie on a continuum. At the most basic level, a
teacher can flip a lesson by recording his or her in-class presentation and having students
watch the video as homework. In class, students do the homework that they would have
been assigned. This is what Bergmann & Sams (2014) refer to as “flipped classroom
101.” In their view, it serves as an entry point to class redesign and is where many teachers begin. However, this is just the first step in moving toward a flipped learning model
that focuses on personalized learning and mastery.
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In a “flipped learning” model focused on personalized learning, student projects and
problem solving are central to the classroom-based learning experience. This shift in
focus may also be accompanied by a shift in perspective, from projects serving as practice in applying the content covered in class, to projects serving as the driver for finding
and consuming content: rather than applying content in a project as a means to learn
and practice that content, students find information and learn concepts, principles, and
processes in order to successfully solve a problem or complete a project. In this model,
teacher-created content may no longer be the main source that students use to gain skills
and knowledge. Although the teacher may provide a selection of resources, using specific
resources may not be required; mastery is the goal, and students may select the best or
preferred way to gain the necessary skills and
knowledge (Bergmann & Sams, 2014).
A flipped classroom may lie
anywhere between the flipped
This shift in focus and perspective—from a
classroom 101 model and a fully
content-centered classroom where projects serve
personalized, mastery-based,
as practice in applying the content learned, to a
project-centered classroom.
project-centered classroom where projects serve
as the driver for finding and consuming content—can also be viewed in terms of Bloom’s taxonomy. In a content-centered classroom,
students start by remembering information and understanding concepts and principles,
then applying them to different situations and problems. In a problem-centered classroom, students focus on creating, evaluating, and analyzing. In doing so, they require
knowledge and understanding of the fundamental concepts, principles, and procedures
related to their work; students work at lower levels of Bloom’s taxonomy as needed to
support their work at higher levels. This is a sort of just-in-time content learning to support problem-solving and project-based work (Bergmann & Sams, 2014).
A flipped classroom may lie anywhere between the flipped classroom 101 model and
a fully personalized, mastery-based, project-centered classroom. In practice, classroom
redesign that starts on the more basic side of the continuum may gradually move toward
a more personalized model over a period of years as components supporting personalization are added.
Mastery Versus Time-Based Progression
Variations in flipped models can accommodate both traditional time-based instructional
schedules and the more flexible schedules required by mastery learning. In a traditional
time-based progression, all students move at the same pace but their outcome performances differ. In a mastery-based schedule, students acquire knowledge and skills at
different rates, but each student is required to meet a minimum standard before moving
on (Bloom, 1968, 1974). The flipped learning model described by Bergmann and Sams
(2014) is a mastery model.
Flipped Lessons Versus Flipped Classes
Implementing a flipped model is not necessarily all or none. A teacher may decide to
implement a flipped model as her standard class structure, but she might also flip her
classroom only a few days a week or for particular units. A survey of 2,358 teachers conducted by Sophia Learning and the Flipped Learning Network (2015) found that, while
only 5.4% flip their classroom every day, 20% flip three or four times per week, and 24%
flip less than once per week.
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Additional Benefits of the Flipped Model
As discussed above, the flipped model supports personalized learning by allowing students to work at their own pace and by freeing up class time which can then be used more
effectively by teachers and by students. Additionally:
Students who need the most help can get the most help. In a typical lecture-style
class, the best students are often the ones who participate most and therefore receive the
most teacher attention. In a flipped model, struggling students will more likely receive the
most teacher attention as they practice and apply what they have learned in class. Students who need help can get it, and all students have a greater opportunity (and necessity)
to be actively involved during class (Bergmann & Bennett, 2013; Bergmann & Sams,
2012).
Students and teachers can get immediate feedback on their work. Rather than completing homework and then waiting a day or more for feedback, student work is evaluated
in class. Teachers can probe understanding on the spot, diagnose student misconceptions,
and recommend additional resources. If the student shows mastery, next steps can immediately be discussed and decided upon (Bergmann & Sams, 2012). Importantly, teachers also get immediate feedback on how well their explanations were understood by the
student and can elaborate or modify their instrucIn a typical lecture-style class, the
tion accordingly. This two-way feedback for both
best students are often the ones
students and teachers can have a powerful effect
who participate most and thereon learning (Hattie, 2009).
fore receive the most teacher
Students have more time for collaboration
attention.
and interaction. With class time focused on
student work, there may be more opportunity for student–student interaction and collaboration. Students who understand the content can also help those who are struggling
(Bergmann & Sams, 2012).
Students can more easily predict and schedule their homework time. When homework focuses on applying what students have learned in class, that homework may
require very little time and effort for some, while others may labor over it. Students (and
teachers) may have difficulty predicting how much time will be required. However, when
homework involves watching and taking notes on a video or interacting with instructional software, the variability in time spent should decrease and be easier to predict for
both teachers and students. This predictability can be important for students who need to
schedule their homework time around extracurricular activities, part-time jobs, and family obligations (Bergmann & Sams, 2014).
Students learn to take responsibility for their learning. In a flipped learning model
incorporating mastery, students are required to master the content rather than simply get
by. Instead of cramming for a quiz in order to get a good grade, students must work to
truly understand concepts and principles in order to apply them to problems and projects. In essence, they need to take responsibility for their own learning. Taking on this
responsibility can be frustrating for students who have previously focused on achieving
the minimum academic requirements. However, when learning rather than getting a grade
becomes the focus, it can serve students well in school and in their lives beyond school
(Bergmann & Sams, 2012).
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Students are required to learn time-management skills. In a flipped learning model
incorporating mastery, students need to schedule their work so that they master the material in a reasonable amount of time. Time-management skills—when explicitly taught,
supported, and practiced—can be an added benefit of a flipped learning model (Bergmann
& Sams, 2012).
Individualization, differentiation, and personalization become possible. Individualization, differentiation, and personalization all refer to models in which instruction is
modified based on the needs and/or preferences of learners. For example, in individualized instruction, the pace of learning may differ among learners. In differentiated instruction, the method of instruction might be tailored to learner preferences (for definitions of
individualized, differentiated, and personalized instruction, see U.S. Department of Education, 2010). All flipped models involve some individualization (minimally, in terms of
the pace of content delivery; Staker & Horn, 2012). In a flipped learning model, greater
opportunities for personalization and differentiation exist. Where projects and problems
are the central focus, students may have a choice of projects and how they learn the supporting content—by reading, watching presentations/demonstrations, working through
interactive simulations or other educational software, or some combination of activities.
Gifted students may choose advanced projects and content aligned with the learning goals
and objectives (Siegle, 2014). And, because the teacher spends little class time delivering content, he has more time to respond to individual students. Students may work in
collaboration with the teacher in determining how they will demonstrate mastery on an
objective or set of objectives (Bergmann & Sams, 2012).
Students’ repertoires are less likely to be incomplete. In a flipped learning model
incorporating mastery, students must master a minimum number of skills at the designated level. This means that they should not have gaps in their skill sets that will make
later learning more difficult—an important outcome in subjects like math, in which skills
build upon one another.
At-home content delivery allows for family interaction. Where videos are used, a
flipped model can increase parent participation in students’ schoolwork and allow them
to see what their child is learning. It even offers the opportunity to learn along with their
child (Bergmann & Bennett, 2013; Bergmann & Sams, 2012, 2014). In Bergmann and
Sams’s (2014) Flipped Learning, a fifth-grade teacher tells a story about the parents of
one of her students using the videos as a way to learn English.
Resource use can be optimized. The flipped model also offers the opportunity to make
the most of resources. Since it is unlikely that all students will be working with the same
materials at the same time, fewer materials may be needed. Additionally, because the
teacher is no longer responsible for delivering all content, he can use his limited time for
more frequent and more meaningful interactions with students. Given greater optimization of classroom resources and more time for the teacher’s personal attention for each
student, it may be tempting to increase class size under the flipped model. But larger
classes may negate some of the benefits of this model; as the number of students increase,
the resources and the teacher attention available to each child would necessarily decrease
(Bergmann & Sams, 2012).
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Some Criticisms, Drawbacks, and Challenges of the Flipped Model
Of course, just as there are benefits to the flipped model, there are criticisms, drawbacks, and challenges as well.
The flipped model relies on lecture-based teaching. One criticism of the flipped
model is that it still relies on the lecture, an ineffective teaching tool (Ash, 2012).
Although lectures and presentations do have a legitimate place in learning—particularly
when they are short and well-structured and when students have the necessary experience, background knowledge, and motivation to learn from them (e.g., Schwartz &
Bransford, 1998)—this is a valid criticism of courses based on lecture (see Freeman et al.,
2014). However, this is not a fair criticism of the flipped model itself because the model
does not require that students watch videos of
lectures or demonstrations. The defining attribute
The defining attribute of the
flipped model is its concern for
of the flipped model is its concern for class time
class time and how that class
and how that class time is spent. Work outside of
time is spent.
class may involve watching videos, but it may
also involve reading or engaging with interactive
instructional programs. In addition, while transitioning to a flipped model may involve
recording lectures and having students watch them as homework, this may serve only as
an initial step in modifying the class structure for flipped learning.
Content delivery doesn’t occur at an optimal time. Some research has shown a
benefit of hands-on exploration activities prior to reading or listening to a lecture (e.g.,
Schwartz, Case, Oppezzo, & Chin, 2011). The flipped model seems to do the opposite—learners first engage with content and then work on projects or problems related
to it (Plotnikoff, 2013). However, there is no inherent order to the model. Especially in
the flipped learning models focused on mastery and centered in projects and problems,
content delivery may happen whenever the need arises. That could very well be after the
learner is already heavily involved in hands-on activities related to the content.
It makes the teacher less important. This concern may stem from the belief that
content presentation is a teacher’s main responsibility or method of teaching. The idea
that technology might replace teachers may also feed into this concern (Tucker, 2012).
However, in the flipped model, the teacher is even more important than in a traditional
model because she is assessing every student’s progress and providing individualized
feedback and coaching. This mode of teaching requires a great deal more expertise in
both course content and effective instructional methods than does traditional lecturebased teaching (November & Mull, 2012). At any given time, individual students may
be at different levels of understanding and in different places within the curriculum.
Therefore, the teacher must have mastery of the content sufficient to allow him to identify
student misconceptions, offer explanations, and provide targeted problems or exercises to
help each student move forward. Because in a flipped learning classroom this is done on
the fly, a deep mastery of the material is necessary as the teacher moves from student to
student, providing the feedback, explanations, and practice that each student needs at that
time. In addition to content expertise, an effective teacher will need skills in identifying
student misconceptions and errors, diagnosing why they might be occurring (for example,
is it an issue with the current material being learned or an issue with a prerequisite skill
not having been sufficiently mastered?), knowledge of instructional strategies sufficient
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to choose a potentially effective method based on the reasons for the student error, and
the ability to create or identify a probe to formatively assess whether what the teacher did
resulted in improved student understanding.
The work to produce videos or other instructional content requires teachers to do
too much work. Producing videos or other instructional content is a significant amount
of work. It takes time and a certain comfort with technology to produce the content, and
expertise in the pedagogical and instructional design skills to make the content interesting and effective for students. However, not every teacher needs to create all the content
for her course. First, a great deal of content is already available online, so teachers can
start by locating resources and building a content library. Second, teachers may team up
to create content, or a few teachers who have a special interest and skill in producing
content might create the majority of it. Finally, when beginning to implement a flipped
model, teachers can start by flipping a few lessons or a unit and create new content over a
few years rather than all at once. Students can also find and recommend sources that have
helped them learn the content (November & Mull, 2012).
Not all students have Internet access. Although the majority of students (82.5%
according to the 2013 American Community Survey; see Horrigan, 2015) have broadband access at home, this access varies by income. For example, almost a third of families who make less than $50,000 per year lack high-speed Internet access at home. About
40% of all families in the United States with school-aged children fall into this category
(Horrigan, 2015). Although this digital divide is a significant concern that impacts some
out-of-class activities that rely on Internet access, such as interactive activities and simulations, alternative access—for example, videos burned to DVD or content loaded onto
a flash drive or mobile device—can increase students’ access. Students may also be able
to access content before or after school or during study halls (Bergmann & Sams, 2012;
November & Mull, 2012).
It adds unnecessary homework. For students who do not already have homework
assignments, a flipped model may mean an increase in homework time. However, the
amount of time spent will likely vary less across students than it does for traditional
homework and therefore be easier to predict (Bergmann & Sams, 2014).
Students cannot ask questions while interacting with content. Some may be concerned that students are not able to ask questions in real time during out-of-class content
delivery (Milman, 2012). However, students can write down their questions for discussion during the next class period. If the content is being delivered via a learning management system, a discussion board or other place for students to ask questions can also be
set up (Bergmann & Sams, 2012).
Students and parents don’t like it. Incorporating a flipped model will not magically
turn students into eager, self-directed learners. In fact, transitioning from a traditional
class structure to a flipped model can be a big and unwelcome change for students. A
mastery model in particular can be challenging because it will likely require more work
from students—not necessarily in terms of time, but in terms of effort. For those who are
used to doing just enough to get by, this transition can be especially difficult. Because
the teacher’s role is likely to be very different from what students and parents are used
to, some may also perceive the teacher as no longer teaching. However, building in time
for students to adjust, incorporating explicit instruction and support in time-management
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and metacognitive skills, and proactively providing parents with an explanation of and
rationale for the new method can help change these perceptions and ease the transition for
students (Bergmann & Sams, 2012, 2014).
Teacher Characteristics Necessary to Support a Flipped Learning Model
For teachers who are used to doing planned lectures and demonstrations during class
time, implementing a flipped model will feel very different. It also may require new
skills, as their classroom work is redirected from delivering content to spontaneously
diagnosing and remediating student errors and misconceptions. Bergmann and Sams
(2012) list four characteristics that teachers should have in order to implement a flipped
mastery model: (a) content expertise that enables the teacher to quickly switch among
topics and fully understand how the content is interconnected, (b) the ability to assist
students at different levels of mastery and working on different learning objectives, (c) a
willingness to research answers with students, and (d) a willingness to allow students to
drive their own learning.
The last two characteristics—willingness to research answers with students and willingness to allow students to drive their own learning—might be summed up as “an attitude of inquiry.” In other words, the act of learning is the center of the classroom and the
teacher and students take part in the learning activity together. The teacher doesn’t view
himself or herself as a disseminator of knowledge, but rather a partner and guide in the
learning process. This attitude of inquiry can be extended to the teaching practice itself:
questioning, learning about, and trying out new instructional methods and evaluating the
effects of those methods will help ensure that teachers are continually improving upon
their teaching processes.
Effectiveness of the Flipped Model
The flipped learning model seems to have the potential to support personalization and
increase student learning and motivation—but is it effective? That is a difficult question
to answer. And—perhaps—not the right question to ask. Research on this model is just
beginning, and much of the research done thus far has focused on university rather than
K–12 settings. Although some case studies have shown promising outcomes (Bormann,
2014; Hamdan, McKnight, McKnight, & Arfstrom, 2013), many studies have failed to
show significant achievement gains over a traditional model. Bormann (2014) reviewed
19 studies investigating the flipped model and found that most studies did not find significant differences in student achievement. However, implementations differ among studies,
as do differences between the flipped and non-flipped classes being compared. Because
the flipped model is not a single “thing” with a standard implementation, it is difficult to
draw conclusions from the research conducted thus far.
Does this mean the model shouldn’t be implemented? Not necessarily. Three considerations are important for determining whether this model is worth trying in a specific
classroom or school.
First, instead of asking whether this model—in general and across all its many variations—is “effective” (however that is defined), ask whether or not it might be an effective model for meeting specific goals. What is the desired outcome? Increased student
achievement? Increased student engagement? Increased teacher satisfaction? More
opportunities for students to engage in higher level learning activities—problem solving,
analyzing, evaluating, and creating?
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Second, it is important to consider the development process used when first employing
the model. It’s unrealistic to expect that a first attempt at implementing a new model will
be successful without planning for considerable change and fine-tuning based on what
works well and what doesn’t work in a particular context. Flipping a lesson or a unit in a
class can serve as a useful start to examining how students respond to the model, where
it should be modified and how, and whether student achievement and/or motivation is
affected.
Finally, will the flipped classroom improve some fundamental aspect of teaching and
learning? There is nothing magical about the flipped model itself, only what the flipped
model allows teachers and students to do that they could not do in a more traditional
model. For example, to what extent do current in-class activities include components
that increase learning and motivation? If not at an optimal level, what could be added,
changed, or removed in order to increase these components? Is the flipped model a tool
that would allow teachers to more easily make some of these changes? If a teaching
model already affords active and meaningful student learning and quality interactions
among students and between students and the teacher, then the flipped model may not add
anything new.
For example, Jensen, Kummer, and Godoy (2015) compared a flipped model to a nonflipped model. In the non-flipped model, students learned basic concepts and principles in
class and did application exercises outside of class. In the flipped model, students did the
reverse: They learned the concepts initially outside of class, and then worked on applying
those concepts during class. The results showed no difference between the flipped and
non-flipped versions on unit posttests. However, when looking at how the actual learning
activities differed between the two models, one would probably not expect any difference. Both versions used a 5–E learning cycle with the following five phases:
1. Engage: Students are introduced to the material in a way meant to spark their
interest—for example, by presenting a puzzling phenomenon.
2. Explore: Students can freely explore the material by looking for patterns and making hypotheses.
3. Explain: The instructor introduces terminology for the concepts that students have
been exploring.
4. Elaborate: Students apply these concepts to novel situations.
5. Evaluate: Students’ understanding of concepts is evaluated by formative and summative assessments.
In the non-flipped version, students went through the engage and explore phases in
small groups using a structured guide to assist them in looking for patterns, making
hypotheses, and analyzing data. Because both the instructor and teaching assistants facilitated these phases, students received immediate and individualized feedback. Rather than
a lecture typical of a traditional teaching model, the explain phase was interspersed in the
small-group work and involved brief, whole-class discussions clarifying concepts and
introducing terms. The elaborate phase involved solving novel problems as homework.
The flipped version involved online, individual work during the engage and explore
phases. Students were still encouraged to find patterns, make hypotheses, and analyze
data; however, they were unable to discuss with others or work directly with materials. Instead, they watched a video of someone else working with the materials. They did
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receive immediate feedback online after answering questions. In class, the instructor
first answered questions students had from the homework; then, the elaborate phase was
completed in class, with students working in small groups to apply the concepts to novel
situations. The instructor and teaching assistants were available to interact with students
and provide immediate feedback during this time.
The only difference between the flipped and non-flipped versions in this study was
whether students initially encountered the concepts outside of class or in class. Both
versions seemed to be rich in opportunities for active learning and in interactions with
the instructor and other students, but one could argue that the flipped version was less
rich because the students lost the opportunity for initial exploration and discussion of the
material. Instead of exploring it themselves and engaging in discussion, they watched
others working with the material and did not have the opportunity to engage in discussion. Given the argument that the flipped model has its advantage in freeing up class time
to increase active student learning and engagement, there doesn’t seem to be a strong
argument for flipping a classroom already rich in these elements. Further, in this case,
some interaction was even lost in the flipped model, as student interaction during the
engage and explore phases was transformed into student observation.
This analysis is not meant as a criticism of this study. The authors were specifically
attempting to control for active learning in both versions; therefore, this design was
entirely appropriate for this purpose. However, this analysis is meant to illustrate that the
potential benefit does not lie in the flipped model itself, but instead in the opportunity for
increasing the quality of student interactions that we know can effectively raise student
learning and engagement.
The Real Value of the Flipped Model
Asking whether a flipped model is or is not superior to a non-flipped model is the
wrong question. Rather, will a flipped model allow a school or a class to more easily add
components that support student learning and engagement? The flipped learning model
may be beneficial to the extent that it allows for an increase in these components.
Although it is often portrayed as a model in which students watch lectures outside of
class and do their homework during class, this characterization is unfair and doesn’t take
into account the model’s many variations. The fundamental goal of the flipped model
is simple: to maximize the value of student–teacher time. Perhaps the real value of the
model is in encouraging teachers and administrators to think deeply about this issue and
begin experimenting with class structure.
Action Principles for States, Districts, and Schools
Action Principles for States
a. Provide resources for classroom redesign, including funding for design research,
research dissemination, professional development, and resource development.
b. Provide resources for conducting evaluations that capture outcome measures
related to multiple success factors, including academic achievement, time management and self-regulation/metacognitive skills, student engagement and motivation,
and teacher satisfaction.
c. Establish goals and outcomes without mandating specific resources, technologies,
or methods.
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d. Encourage local experimentation by individual districts and schools in order to
reach goals. Celebrate success and support problem solving without punishing
failures.
e. Assist in dissemination of successes, best practices, and lessons learned across
districts and schools.
Action Principles for Districts
a. Offer professional development, coaching, and other resources to support teachers in employing effective practices—for example, how to design more effective
instructional resources and learning activities, how to explicitly teach metacognitive skills, or how to diagnose and remediate student errors.
b. Do not mandate specific technologies or methods. Provide resources, but allow
teachers to experiment with what works best in their own classrooms.
c. Compensate teachers fairly for redesigning their classes.
d. Support experimentation and sharing of successes and failures. If goals have not
been reached, assist schools in problem solving.
e. Plan for implementation of the model to take several years. If a school is moving
from a traditional model to a mastery-based model, this shift will likely involve
a cultural shift for the school and a fundamental shift in how both teachers and
students approach school and learning.
Action Principles for Schools
a. Start small. Redesigning class structure is a years-long process, but a teacher can
begin the process simply by flipping a single lesson or unit.
b. Allow plenty of time for planning, design, implementation, and collaboration. Each
day of in-class work needs to be planned carefully to result in optimal learning and
engagement, and activities will need revisions and fine-tuning after they’ve been
tried. Provide additional time for teachers to collaborate in designing their lessons
and solving problems together.
c. Assign a dedicated IT person to work directly with teachers on the technology and
workflows required to more easily create and post learning resources.
d. Proactively inform parents about the flipped model in order to ease concerns.
e. Don’t punish teachers for trying things that fail. Instead, work to develop a culture
that supports experimentation and the open sharing of goals, successes, and failures with both administrators and fellow teachers.
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Empowering Students as Partners in Learning
Kathleen Dempsey, Andrea D. Beesley, Tedra Fazendeiro Clark,
and Anne Tweed
Descriptive Study

In 2011, Mid-continent Research for Education and Learning (now McREL International) was awarded an Institute of Education Sciences grant to develop and study a
program aimed at building middle school mathematics teachers’ knowledge and skills
for implementing high-quality formative assessment. The foundation for the professional
development program, Learning to Use Formative Assessment in Mathematics with the
Assessment Work Sample Method (AWSM), was built on authentic samples of student
work, because reviewing and discussing student work helps teachers shift from thinking of teaching as something teachers do to a focus on learning as something students
do (e.g., Hattie, 2009). Through our evaluation of the program’s impact, we learned that
the formative assessment practices supported by AWSM improved the class culture and
encouraged students to take more ownership of learning, and during this process, connections between personalized learning and the formative assessment process advocated by
AWSM began to materialize. In this chapter, the comprehensive definition of personalized
learning described in Through the Student’s Eyes: A Perspective on Personalized Learning (Redding, 2013) most clearly reflects the focus group statements voiced by teachers
in the study. Thus the description, “personalization ensues from the relationships among
teachers and learners and the teacher’s orchestration of multiple means for enhancing
every aspect of each student’s learning and development” (Redding, 2013, p. 6) is used.
This chapter discusses the challenges to mathematics teaching and learning, the AWSM
professional development program, focus group feedback, and how the formative assessment process connects to personalized learning.
Challenges to Middle School Mathematics Learning
In the transition to middle school and during the middle school years, students’ motivation for mathematics tends to decline from what it was during elementary school. At this
age, students report less valuing of mathematics and lower effort and persistence in math
problem solving than reported by students in earlier grades (Pajares & Graham, 1999;
Valas, 2001; Wigﬁeld, Eccles, & Pintrich, 1996). Middle school students also report lower
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confidence in their mathematics ability than before (Clarke, Roche, Cheeseman, & van
der Schans, 2014; Pintrich & Schunk, 1996), influenced in part by exposure to a larger
peer group with whom they begin to compare themselves. They also perceive more competition in the classroom environment and more rigorous standards for evaluation (Eccles
& Midgley, 1989).
A review of national assessment results provides another perspective on mathematics learning. Mathematics results on the National Assessment of Educational Progress
(NAEP) in both Grades 4 and 8 have shown
The tendency to oversimplify tasks
significant progress since 1990, particularly for
is especially true when teachers
Grade 4 students. From 2000 to 2013, Grade 4
work with lower achieving stuproficiency levels increased 18 percentage points,
dents (Zohar, Degani, & Vaaknin,
while Grade 8 proficiency levels in mathematics
2001).
increased 10 points. In spite of these improvements, in 2013, NAEP results showed only 42% of Grade 4 students proficient in mathematics, with Grade 8 proficiency levels at 35%. This difference between the two grades’
rates of mathematics proficiency contrasts to a near parity in proficiency levels in reading
for Grade 4 and Grade 8, 35% and 36%, respectively (The Nation’s Report Card, 2013).
How students perceive themselves as mathematics learners can have an effect on teaching and learning at the middle school level. Students who are not confident that they can
solve complex problems or who do not see the point of putting forth effort to do so try
to avoid those tasks or pressure teachers to make the work simpler for them (Clarke et
al., 2014). This lack of self-efficacy is a predictor of, among other things, lower math
achievement outcomes (Pajares & Graham, 1999), and some middle schoolers attempt to
engage in math learning only when tangible rewards are offered (Rowan-Kenyon, Swan,
& Creager, 2012).
In this environment, middle school mathematics teachers can feel discouraged from
giving students challenging and complex work. If they do so anyway and students
encounter difficulty, some teachers oversimplify the task or tell students how to solve it
(Clarke et al., 2014; Ferguson, 2009). The tendency to oversimplify tasks is especially
true when teachers work with lower achieving students (Zohar, Degani, & Vaaknin,
2001). However, the common core state standards and other contemporary U.S. math
standards require that students be able to solve complex problems and to explain their
reasoning, so teachers need strategies to support students in these practices.
Formative Assessment Strategies
Formative assessment strategies can help students be more confident learners and can
positively impact academic performance (Peterson & Siadat, 2009; Ruland, 2011; Wilson, 2009). Formative assessment is an evidence-based process of gathering information
on three questions—(a) Where am I going? (b) How am I doing now? and (c) Where do
I go next?—to support a learning cycle (Hattie & Timperley, 2007; Sadler, 1989). Therefore, the most important formative assessment practices involve (a) students’ understanding of their learning target, (b) the criteria by which they will know how they are doing
in achieving that target, and (c) the feedback they receive to help them understand next
steps. Literature supports prioritizing these three dimensions of formative assessment.
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The Assessment Work Sample Method Program
The Assessment Work Sample Method (AWSM) is a professional development program that builds middle school math teachers’ understanding of the characteristics of
high-quality formative assessment and increases their ability to use it. We were inspired
to create AWSM following the results from previous research (Randel et al., 2011) on
a program that did not change teacher practice in mathematics in part because it had
few math examples. By contrast, AWSM provides professional development that builds
formative assessment practices and skills specifically in math. The AWSM approach,
adapted from a language arts study (Clare, Valdés, Pascal, & Steinberg, 2001; Matsumura et al., 2006), incorporates authentic student work samples that help ground teacher
learning in daily practice. The work samples include a cover sheet that conveys the
teacher’s intended learning goals for the lesson, the type of student knowledge or skill
to be developed, the criteria for meeting learning goals, and general information that
will help reviewers understand the “what and why” of the assignment. Attached to the
cover sheet are four pieces of student work, two pieces of work that met the teacher’s
intended learning goals and two pieces of student work that did not meet the intended
learning goals. Professional development participants refine their understanding and skill
for implementing formative assessment as they discuss these work samples, recommend
revisions to improve the work sample, and connect the work sample to their own instructional practice.
The AWSM professional development is structured around nine face-to-face meetings,
which include a two-day introductory workshop and eight sessions of about 45 minutes
each. During part one of the introductory workshop, participants build their understanding of formative assessment as an instructional process. The connection of formative
assessment to personalized learning begins to unfold as participants discuss why and
how to create a positive classroom culture. They compare a growth-oriented mindset, the
belief that intelligence can be developed (Dweck, 2006), to a fixed mindset, the belief
that intelligence is static, and discuss implications for student perseverance on complex
tasks. Participants also learn about the physical, social, and emotional factors that impact
classroom culture. Figure 1 depicts the three AWSM dimensions with positive learning
environment at the center.
Figure 1. AWSM Dimensions
Dimension 1:
Learning Goals and
Task Selection

Dimension 2:
Success Criteria

Clear learning goals and an aligned
student task are identified.

Students take action as
part of the continuous
learning process.

Success criteria are developed and
communicated to students.

Positive
Learning
Within the instructional
Environment sequence, students

a+b

cd + ef
ab + dc

provide evidence
of learning.
Oral and/or written descriptive
feedback is provided to move
students’ learning forward.
Dimension 3:
Descriptive Feedback
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In part two of the workshop, participants plan to implement formative assessment by
examining authentic student work because it is in student work that student thinking is
made visible (e.g., Hattie, 2009). In collaborative groups, teachers analyze the intended
learning goals, success criteria, and student tasks from anonymous work samples to determine if these lesson elements are strongly aligned, partially aligned, or weakly aligned.
Mathematical content as well as the inferred cognitive demand of both the learning goal
and student task are reviewed and discussed. Through this analysis, participants clarify
their understanding of AWSM Dimension 1 (learning goals and aligned student task) and
Dimension 2 (success criteria; see Figure 1). These dimensions are considered the foundation for the formative assessment process because without clarity about what is to be
learned and clear criteria for goal attainment, the feedback process can be derailed. Figure
2 is an excerpt from a work sample used in AWSM. It shows part of the teacher’s cover
sheet, the formative task, and one piece of student work.
Figure 2. Work Sample Used in AWSM
Teacher Cover Sheet
5. What were your learning goals for the students for this assignment? In other words,
what skills , concepts, or facts did you want students to learn, practice or demonstrate
understanding of as a result of completing this assignment? (Students will know and
understand that: ...)

I wanted students to demonstrate an understanding of unit
rates and be able to calculate unit rates f luently ... or be able
to make comparisons when the rates were not the same.

6. Check the type of learning goal/target this assignment addresses (check all that apply):
Knowledge (facts/details to be memorized)
Skill (algorithmic procedures)
Conceptual Understanding (reasoning, generalizing,
explaining, etc.)
Problem Solving within a Context (multiple procedures;
solution strategy)
11. a. How was this assignment assessed? If there is a rubric, student reflection, etc., please attach it. If
you are not attaching a rubric, please explain your criteria for determining if students met the
learning goal of the assignment.

The rubric is attached (on back of assignment) and shows the
assignment is worth a total of 5 points (which I doubled
and told the students I would do ahead of time).
11. b. Did you share these criteria with the students?
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3

2

1

Student shows an accurate
comparison of costs of coffee
pods at each of the three stores
by calculating unit rates or other
common ratios.

Student shows an accurate
comparison of costs of coffee at
two of the three stores by
calculating unit rates or other
common ratios.
Student gives a clear written
explanation for where the coffee
should be purchased.

Student calculates only one
correct unit rate or common
ratio.

Student gives an unclear (or
incorrect) written explanation
for where the coffee should be
purchased.

Formative Task
Mrs. H always tries to find the best deals in town before making purchases, especially when it comes to coffee
(because she buys and drinks a lot of it)! She shops at several stores around Denver, including Bed, Bath, and Beyond,
Safeway, and Costco. As she stops by each of these three stores this weekend, she takes note of the prices they are
currently charging for pods of French Vanilla Coffee. Safeway is currently carrying her favorite brand in a box that
comes with 12 pods for $9.12. Bed, Bath, and Beyond is selling the same brand, but their box is slightly larger
(comes with 18 pods) and costs $14.04. Finally, she notices that Costco is also selling that brand and comes in a much
larger box with 32 pods for a cost of $24.00. Where should Mrs. H buy the coffee and get the best deal in town?
Please show your work and explain your thinking in the space below. You must give a mathematical and written
explanation to convince Mrs. H.

The eight short sessions are organized as teacher learning communities (TLCs) with a facilitator who has both mathematics and formative assessment expertise. The first five sessions
focus on Dimension 3 (descriptive feedback), and are structured to build teacher knowledge
and skill for providing effective oral and written feedback to students. Participants learn that
93

Handbook on Personalized Learning

feedback should be based on stated learning goals and success criteria established in Dimensions 1 and 2 and that general statements, such as, “Good job” or “Work harder,” do little
to move student learning forward. Teachers also learn to resist providing student feedback
which is too specific. At times, mathematics teachers provide step-by-step notations on how
to correct an inaccurate solution. Unfortunately, this practice keeps the responsibility for
learning with the teacher rather than with the student, whereas providing feedback that uses
cues (“Remember our work with similar figures.”), questions (“How do you know the area is
equivalent?”), and recommendations for next steps (“Check your notes from Tuesday.”) helps
students determine next-step actions and thus take more responsibility for their own learning.
In Dimension 3, teachers also learn that students should be active partners in the feedback
process, and it is through this process that the self-directed aspect of personalization is incor-

porated. It’s important to note that Dimension 3 is dependent on the clarity of criteria
developed in Dimensions 1 and 2. These dimensions help teachers craft lessons that
demonstrate clear alignment between the learning goal, student task, and success criteria,
and this criteria is explicitly communicated to students. In Dimension 3, students gauge
their own progress toward the learning goal by participating in peer- and self-assessment
activities using the criteria developed in Dimension 2. Participants in AWSM implement
peer- and self-assessment practices through an incremental process beginning with whole
class activities, partner activities, and self-assessment activities. In the whole group
activities, students compare a sample of work from an anonymous student to a set of
criteria. Through discussion of the work sample, students begin to identify student work
that meets or does not meet a set of criteria. As students develop skill for assessing work
based on criteria, they participate in peer-assessment (feedback) activities. These activities tend to begin with identifying the presence or absence of criteria and then progress
toward assessing a peer’s work for solution accuracy and quality of student response. In
each case, student assessors identify both strengths and recommendations for improvement based on established criteria. Teachers monitor this process and use whole group
debriefing activities to make sure students receive accurate feedback from peers. This
process is designed with the ultimate goal of empowering students to objectively assess
their own work based on a set of criteria so that they can monitor and adjust their own
learning strategies to reach intended learning goals.
During the last three short sessions, AWSM participants bring work samples from their
own students to share with colleagues. These TLC sessions offer a safe environment for
teachers to discuss problems of practice and refine their own implementation of formative
assessment.
Connections to Personalized Learning
Although AWSM was not intended to study personalization per se, comments from
teachers during focus groups revealed a connection between the strategies espoused by
AWSM and aspects of personalized learning. For example, teachers noted that classroom culture, particularly teacher–student relationships and student–student interactions,
were more positive as implementation of formative assessment strategies became the
norm. They also made comments that align with the personal competencies (cognitive,
metacognitive, motivational, and social/emotional) described in Through the Student’s
Eyes: A Perspective on Personalized Learning (Redding, 2013). In focus groups, teachers reported that students responded to formative assessment strategies with increased
motivation, engagement, and persistence in math. Teachers reported that clearly
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communicated learning goals and success criteria helped clarify their teaching and let
students know what they should expect to learn. Furthermore, having clear learning goals
and success criteria facilitated communication with students and parents, thus strengthening teacher–student–family relationships. Teachers indicated that formative assessment
data helped them plan activities for students at various levels of mastery.
Teachers reported that engaging students in peer- and self-assessment activities
increased student awareness of success criteria and developed a heightened sense of individual accountability for learning. For example, teachers gave students tracking sheets
with success criteria to use in self-assessing their level of understanding relative to the
learning goal so they could monitor their progress. One teacher said, “They’ll start on
what they know, but then they actually take ownership of saying, ‘Oh, I haven’t mastered
this.’ And then they start testing their own learning.”
At most schools, teachers said they were using peer assessment extensively. They
described having students partner to discuss their approaches to homework problems or
to go over in-class activities. One teacher commented that this technique made it easier
for students to get help when they were reluc...having clear learning goals and
tant to seek help from the teacher. Some teachsuccess criteria facilitated comers were initially concerned that students would
munication with students and parbe unkind to one another during peer feedback,
ents, thus strengthening teacher–
and this turned out to be a problem when peer
student–family relationships.
feedback was given in written, anonymous form.
However, when teachers then tried structured, face-to-face peer assessment, it worked
well: “I find when they verbally [provide] feedback to their peer, they’re much nicer, it’s
more constructive, and it’s actually a lot more helpful.” When students gained experience
with peer assessment, they participated in productive social interactions, and as student
interactions progressed, teachers were more willing to reorganize classroom configurations and use flexible grouping strategies. More effective use of formative data also
allowed teachers to differentiate student assignments so that students were assigned tasks
specific to their learning needs, thus resulting in a more personalized learning experience
for students.
Teachers in the AWSM study reported the same problems with student motivation for
math (difficulty with engagement and persistence, especially with challenging problems) as reported by other teachers in the literature. Their students also were reluctant
to be wrong, to show work, and to do work that was ungraded. The AWSM professional
development program emphasized the role of class culture for a growth mindset and
de-emphasized accurate solutions as the only measure of progress in mathematics. It
helped teachers clarify learning goals and the criteria by which student progress would
be measured. Additionally, it helped personalize learning through differentiated activities
and empowered students to become partners in learning. At the conclusion of the study,
participants shared some thoughts on the AWSM process:
●● “I used to think formative assessment was about the teacher knowing where
students are in the learning process. Now I know that formative assessment must
include students so that they understand how to improve their own learning.”
●● “I used to think I had to grade everything. Now I know I can provide descriptive
feedback and allow students to take action.”
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●● “It’s the dimensions of clear learning goals and success criteria that have most
impacted my instruction. I think I was always clear about what was being learned,
but I needed to be more explicit about sharing this information with my students.”
AWSM investigators considering the next steps for this work intend to include more
direct connections to the personal competencies of student cognition, motivation, and
perseverance.
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Homeschooling: The Ultimate Personalized Environment
William H. Jeynes
We are living in the Information Age—an era in which teachers appreciate the need for
personalized education more than ever before (Fraser, 2007). As part of this trend, educators are inquiring about homeschooling advantages because they demonstrate the ultimate
personalized schooling environment. For the purposes of this chapter, a personalized education means adapting instruction to each individual student so that it varies according to
the student’s needs. This individualization may affect pace, time, and/or place of learning.
Homeschooling, by definition, is an environment where personalized learning can thrive
(Orr, 2003). One of the reasons for homeschooling’s increased popularity is that it is perceived as the ultimate personalized educational environment. In addition, unlike education in public schools, there is no negative relationship between family socioeconomic
status (SES), parental education level, and the academic outcomes of their children. As
Short (2010) states:
As it turns out, in a basic battery of tests that included writing and mathematics,
homeschooled children whose mothers hadn’t finished high school scored at the 83rd
percentile, while students whose fathers hadn’t finished high school scored in the 79th
percentile. (pp. 88–89)
Approximately 3.4% of students in the U.S. are homeschooled, which places the total
number in excess of 1.77 million (U.S. Department of Education, 2012). This number
represents about 25–30% of the school population that attends nonpublic schools (Moore
& Moore, 1994; Nel, 2010). The percentage of students that are homeschooled could
increase because it allows for a level of flexibility in instruction and learning that many
parents and children find more personal and attractive than what is offered through public
schooling (Jeynes, 2007a, 2012). For society to benefit from the growth of homeschooling, it is vital that the scholastic community realize that there is much to learn from the
homeschooling environment and practice that can be applied to nearly all public schools.
Admittedly, the data available on the benefits of homeschooling are rather thin. Nevertheless, when one combines the studies that have been done on homeschooling and
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those that have been done on the specific components of this approach, there is a greater
understanding of what qualities of the home’s education environment can benefit public
schools.
What Makes Homeschooling So Successful?
What are some key aspects of homeschooling that make it so successful and personalized that can be applied to virtually all schools? This is an important question. The
answers presented here are discussed not so much to encourage homeschooling but rather
to argue that public and private schooling can learn a great deal from the homeschooling
rubric to make large-scale schooling more effective.
Increases Parental Involvement
Perhaps the foremost distinction of homeschooling is that it provides the ultimate
expression of parental involvement (Jeynes, 2006). There is no question that the decision
to homeschool is a considerable commitment. A high level of parental involvement is
virtually a prerequisite in the decision to homeschool (Green & Hoover-Dempsey, 2007;
Immell, 2009), and research has shown increased parental involvement improves student outcomes (Jeynes, 2003a, 2007b). Moreover, meta-analyses and the examination of
nationwide data sets suggest that the most
potent components of this engagement
Parenting qualities such as having high
result from the family interactions and
expectations, concurrently maintaining a
loving and structured environment, and
expectations that occur in the home rather
communicating in a constructive way
than parents participating in school-based
with children are some of the most salient
functions (Jeynes, 2005, 2007b, 2010).
components of involvement.
Parenting qualities such as having high
expectations, concurrently maintaining a
loving and structured environment, and communicating in a constructive way with children are some of the most salient components of involvement. Homeschooling provides
an ideal environment for children to learn in that maximizes the time they are exposed to
these qualities in their mothers or fathers (Fisher, 2003; Stevens, 2001).
Among academics, there is growing interest in homeschooling largely because of one
quite amazing reality—homeschooling is the only educational approach in which youth
of low SES achieve at levels that are as high scholastically as those of their high-SES
counterparts (Mayberry, Knowles, Ray, & Marlow, 1995; Ray & Wartes, 1991). This parity is not only the ideal, of course, but is also a very elusive one to accomplish. Increasingly, social scientists are attributing this relationship primarily to the elevated levels
of parental engagement that are present in virtually all homeschooling environments
(Green & Hoover-Dempsey, 2007; Stevens, 2001). The reason they reach this conclusion is because studies suggest that a considerable percentage of SES’s association with
school outcomes is explained by the involvement of mothers and fathers (Gregory, 2000).
Successful parents are more likely to be involved than their less successful counterparts
because they are convinced that the American system works and that the investment they
personally make into the schooling of their children will ultimately be worth it (Fisher,
2003; Gregory, 2000; Stevens, 2001).
The decision to homeschool almost by definition is rooted in the belief that such a
sacrifice of time and effort into a child’s life is worth the effort. One principle that can
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be learned from homeschooling is that parental involvement matters (Green & HooverDempsey, 2007) and it means a great deal to the success of the student (Fisher, 2003;
Green & Hoover-Dempsey, 2007). Evidence indicates that not only do homeschooled
youth outperform students in public school by two years but also that they outperform
those in faith-based schools by one year; these differences remain almost the same even
when one adjusts for race and SES (Mayberry et al., 1995; Ray & Wartes, 1991).
To whatever extent parental engagement explains the scholastic advantage enjoyed by
homeschooled children and adolescents, it befits public school instructors to do what they
can do to enhance the extent to which fathers and mothers are engaged in their children’s
education. Public school educators need to take three specific actions to both maximize
and enhance parental participation.
First, teachers should examine what traits mothers and fathers have that enable young
people to thrive more from instruction at home, on average, than they do in public school
even when the results are adjusted for race and SES. The answers are probably rather
facile. Parents are more likely to have a deeper love for their children than educators do,
and they are more likely to have a thorough knowledge of their children as individuals.
Regrettably, modern society underestimates the extent to which these two qualities alone
give parents a decided advantage over teachers in schooling their children.
It is ironic that the trend has been to assume that teachers, who are trained professionals, would be better than most parents in training children. In centuries past, just the
opposite was assumed. In fact, one of the founders of the public school system, Johann
Pestalozzi (1746–1827), asked why it was that children learned better at home than in
any alternative environment. He answered his own question by declaring the reason
was because children were loved by their parents at home (Fraser, 2001; Jeynes, 2007a,
Urban & Wagoner, 2009). Therefore, Pestalozzi (1901) concluded that the best teachers needed to be similar in the school environment to mothers in the home. He therefore
argued for the maternal role of the school. Unfortunately, since the early 1900s, schooling
has steered away from an emphasis on teachers supporting and loving students and has
embraced more of an industrial model that emphasizes proper methodology and pedagogy (Fisher, 2003; Fraser, 2001; Jeynes, 2007a).
A small number of academics and a myriad number of parents warned about the eventual consequences of emphasizing the mode of teaching more than knowing and loving
the children (Gatto, 2001; Horne, 1931, 1932). Horne (1931, 1932) led the academic
argument in favor of loving and knowing the children. However, in a modern world that
became enamored with the marvels of industrialization, those who argued that the school
system needed a pragmatic approach that emphasized the teacher as a specialist within an
industrial society seemed destined to win the tug of war (Dewey, 1915, 1978). Although
many families opposed this new approach to education as too standardized and mechanized, they did not wield enough power to affect the eventual outcome (Gatto, 2001).
Horne (1931, 1932) appreciated the value of efficacious pedagogy. However, he believed
that if loving, supporting, and understanding the children did not make up the foundation of education, students would not flourish. He warned of a future educational state
in which teachers were well acquainted with the best means of instructing children but
whose hearts were no longer filled with love and compassion for the children. Horne was
concerned that the eventual outcome would be a school system that was mechanical and
overly standardized (Jeynes, 2006).
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For centuries, educators, as well as those who were the foremost architects of the
schooling system, recognized that parents were the primary educators, and the teacher’s
role was to supplement that instruction (Fisher, 2003; Gatto, 2001). However, in the past
50 years in particular, Americans, Europeans, and others have become compliant with
increased government control of schooling and submission to the professional status of
teachers (Fisher, 2003; Gatto, 2001, 2009; Kurtz, 2010; Whitehead, 2013). The undeniable success of homeschooling suggests that teachers need to reacquaint themselves with
the salience of mothers and fathers in the schooling process (Fisher, 2003; Gatto, 2001;
Rivero, 2008). The assumption that college or graduate tutelage in educational practice
and theory grants teachers more instructional acumen for a given child than mothers and
fathers, when parents have known their children for years and teachers have not known
the children long at all, is naïve at best and blatantly presumptuous at worst (Hirsch,
2006).
When George Counts wrote his book titled Dare We Build a New Social Order? in
1932, it was quite controversial, especially among parents. Many Americans thought it
was immensely arrogant for educators to think they could create a new social order and
even more presumptuous to assume that it was desirable for them to try (Gatto, 2001).
In contrast, in contemporary society, a statist philosophy in which the government is
strongly involved in shaping society is often assumed or at least accepted (Welling,
2005). In the broader societal context, this statist approach may or may not be appropriate (Gatto, 2001; Welling, 2005); nevertheless, within the context of schooling, this
approach, which highlights the influence of government spending for schools, public
policy, and teacher professionalism, has had the effect of crowding out the primacy of
the parental role (Gatto, 2001, 2009). The success of homeschooling has been a poignant
reminder that research repeatedly points to family factors as being considerably more
salient than school factors in predicting academic success among students (Schneider
& Coleman, 1993). It is highly unlikely whether any amount of government spending
increases, policy changes, or acknowledgement of teacher professionalism will outweigh
the effect of family factors in influencing the scholastic outcomes of youth (Schneider &
Coleman, 1993).
The second action teachers can take to enhance parental involvement is to convince
parents that engagement is worth the investment. Educators need to use more than verbal
communication to draw in parents. Instructors themselves need to demonstrate a love and
interest in the child that makes the parents much more likely to show a commensurate
level of love toward and interest in the child (Brodie, 2010). In addition, although some
teachers welcome the engagement of parents, others do not (Immell, 2009). Rather, these
instructors want parents to “leave the teaching to the professionals” and often want carte
blanche authority to provide tutelage to the children in whatever way they see fit (Gatto,
2001, 2009). However, homeschooling is a reminder that the parental qualities of love,
understanding, compassion, and patience are key if learning is to be maximized (Green &
Hoover-Dempsey, 2007). Public school teachers need to realize that teachers and parents
need each other (Jeynes, 2003a). Parents need the instructional knowledge that teachers
possess, and teachers need the knowledge of the child that parents possess.
It is interesting that, beginning in the 1600s with the Pilgrims and Puritans until about
the early 1960s, it was the general practice for elementary school teachers to visit the
homes of all of their students before the commencement of the school year. The reasons
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for this practice were not only to build partnerships with the parents, but also to draw
from the family’s knowledge of the strengths and weaknesses of the child (Gangel &
Benson, 1983; Jeynes, 2007a; Morgan, 1986). Ironically, when various Eastern Asian
nations imitated the American paradigm of K–12 schooling in the mid-1800s until the
early 1900s, they embraced this home visitation practice (Jeynes, 2007a). American
schools largely jettisoned this practice just over half a century ago, concurrent with the
cessation of physicians making house calls (Jeynes, 2006). In contrast, East Asians have
maintained this tradition and cite these visitations as one of the key reasons why their
students significantly outperform their American counterparts (Jeynes, 2006). Teachers
in the U.S. need to communicate to parents that family participation in their children’s
schooling is worth the effort. They need to not only verbally communicate this truism
to parents but also demonstrate this investment themselves by listening to and building
relationships with students’ families.
Third, educators need to share with parents what components of parental involvement
are most helpful to children (Jeynes, 2010). What is of concern is that, although most
teachers know that parental involvement in the most general sense facilitates high levels
of scholastic achievement by youth, they
have a dearth of knowledge about the
...the most vital components of parental
facets of that participation that are most
involvement are subtle and have more
efficacious (Jeynes, 2010). Most educato do with love, high and reasonable
tors think of parental engagement in its
expectations, and positive and
most traditional sense of attending school
informative communication...
functions, checking homework, being
an active member of the parent–teacher
association, setting household rules to make sure schoolwork gets done, and volunteering
in the classroom (Jeynes, 2010). However, meta-analyses on parental involvement over
the past dozen years or so have made it clear that the most vital components of parental
involvement are subtle and have more to do with love, high and reasonable expectations,
and positive and informative communication (Jeynes, 2003a, 2007b, 2010). Unfortunately, very few teachers are aware that the more subtle aspects of parental engagement
are the most important (Jeynes, 2010). Given that numerous family members look to
educators for guidance about how to best become involved, the vacuity of information is
concerning.
Provides for Less Standardization and More Freedom
A second key aspect contributing to the success of homeschooling is that it generally relies considerably less on standardized testing and government mandates (Immell,
2009). Therefore, parents have greater freedom to focus on the development of the whole
child, particularly when it comes to character education (Reavis & Lakriski, 2005; Ryan
& Bohlin, 1999). Ironically, beginning with Plato and continuing until the early 1960s,
most of the leading proponents of the Western model of education traditionally believed
that teaching children to be loving, compassionate, and moral human beings was actually
more important than instruction addressed solely with expanding the mind (Deresiewicz,
2011; Dupuis, 1966; Mann, 1957; Ryan & Bohlin, 1999).
The resistance of parents to the increased standardization of the curricula in No Child
Left Behind and Common Core State Standards is indicative that families want more
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control over classroom priorities than they currently experience. Parents generally want
input into how their children are instructed. Families usually place a great deal of value
on character instruction which encourages youth to develop their skills, strengthen their
weaknesses, and prepare for contributing to society in a meaningful and productive way.
Some families believe that this translates into less standardization and more emphasis on
the individual child, thus homeschooling becomes the antithesis to the current standardized environment (Immell, 2009). Under the past three presidents, Clinton, G. W. Bush,
and Obama, the United States has unquestionably gone in the direction of greater standardization. Given that not all parents wish to go in this direction, perhaps it is time to
learn from the strengths of homeschooling and broaden instruction to apply to the whole
child. One can argue that, with the increased omnipresence of the Internet, the trend
toward a more personalized education is more accessible.
Enables More Individualized Instruction
A third key beneficial aspect of homeschooling is its provision of an environment in
which students receive more individualized instruction from their teachers (Green &
Hoover-Dempsey, 2007; Hayes, 2002; Pyles, 2004). Nearly every type of homeschool
approach yields very small class sizes, and research has shown that both smaller class
size and school size are associated with higher levels of scholastic success (Feldmon,
Lopez, & Simon, 2006; Jeynes, 2012). That is, students within a given nation that are
in schools with very small class sizes, on average, achieve at higher levels than their
counterparts that are in highly populated classrooms. Admittedly, this trend holds within
nations, but does not hold across nations (Jeynes, 2007a). However, this fact should not
be surprising, given that there are a multitude of complexities that reflect why average
achievement is higher in certain nations than others (Jeynes, 2006). Moreover, research
indicates that two reasons why students from faith-based schools outperform their counterparts in public schools are both related to receiving more individualized instruction.
On average, religious schools have smaller class sizes than do public schools. In addition,
their faith-based leadership generally places much more emphasis on engaging parents
in their children’s education than one sees in public school administrators (Jeynes, 2000,
2002). Admittedly, these factors do not totally explain the religious schools’ advantage,
but it is patent that they explain a significant portion of that edge. When class sizes are
smaller, in practical terms, this translates into a teacher having more time with each individual student—to know the student’s personality, strengths, and weaknesses. As a result,
the instructor can be more adept at formulating a pedagogical strategy that is appropriate for that child (Hayes, 2002; Pyles, 2004). There is no question that small classes
are appealing to students, parents, and teachers (Feldmon et al., 2006; Jeynes, 2014;
O’Connell & Smith, 2000).
Another way that the homeschooling approach is more individualized is that children
tend to have the same instructor for multiple years. In public schools, generally teachers have students in their class for only nine months. Often these educators bemoan the
fact that, shortly after they have come to know the youth in their care, it is time for the
children to progress to the next grade level (Orr, 2003; Rivero, 2008). Numerous private schools and a small percentage of public schools have concluded that a long-lasting
relationship between each teacher and pupil is salient in fabricating a sensitive and
individualized pedagogical plan. Although a child’s parents potentially could continue to
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teach their children for four, eight, or twelve years, public schools cannot be expected to
replicate this practice, nor would it be appropriate. Nevertheless, logic would dictate that
schools should foster a longer and deeper relationship between teachers and their students
than currently exists (Rivero, 2008).
The homeschool environment provides a personalized approach to instruction that
makes it possible to build a curriculum that thoroughly considers the unique gifts, talents,
and skills of a given student (Lesaux & Marietta, 2011; O’Connell & Smith, 2000). In a
large class, a teacher often encounters the conundrum of how best to instruct the whole
class and yet, in a time-efficient way, still meet the needs that emerge because of individual differences among the students (Gatto, 2001; O’Connell & Smith, 2000). A considerable amount of research indicates that certain instructional approaches may be best for
particular kinds of children. Even if a given approach is better overall, there are children
who thrive more when an alternative approach is used (Jeynes & Littell, 2000; Lesaux &
Marietta, 2011).
Foreigners reserve their greatest praise for the American system of education by declaring that the U.S. encourages its students to develop high levels of creativity (Worek,
2008). One common testimony to American creativity is that the U.S. has, by far, won
more Nobel Prizes than any other nation. In fact, the University of Chicago, the American university that has won the most Nobel Prizes, has won more awards singularly than
all but a few entire nations (Worek, 2008). Many educators attribute the American edge
in Nobel Prizes to fostering creativity, recognizing the value of each individual student,
and urging students to develop their own unique set of skills to the fullest extent possible
(O’Connell & Smith, 2000; Worek, 2008). To the degree to which this edge is typified in
the academic advantage that homeschooled youth enjoy over their counterparts in public
schools, contemporary school administrators and policymakers would do well to give as
much personal attention to each student in their care as possible.
The research indicates that one of the major advantages of homeschooling is that the
pace of learning can be adjusted to what is ideal for the individual child (Jolly, Matthews,
& Nester, 2013). In a public school whole-class environment, this is harder to accomplish. In a public school, or even in a private school that may have smaller class sizes, if a
student is confused about a particular concept, the teacher does not always have the freedom to stop the progress of the class simply because one student is confused (Kunzman,
2009; O’Connell & Smith, 2000).
Homeschooling offers a similar advantage when the child learns a new concept quickly.
When a student easily grasps a new concept in a regular classroom, that student must wait
until a large enough percentage of those in the class understand the idea for the teacher
to justify moving on to the next concept. Depending on how long that delay is, it accrues
into a considerable amount of wasted learning time for the student. In contrast, homeschooling allows the parent to quickly proceed to the next concept, building from what
the student already understands and knows. Because of this specific advantage, some
parents prefer to homeschool in the belief that there is more of an opportunity for their
children to be intellectually challenged in a homeschooling environment (Jolly et al.,
2013). Tsubata (2003) did a research synthesis of homeschool surveys, which indicated
that 77% of homeschool parents believe that providing home-based tutelage enables them
to aim higher than American school standards.
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Research also indicates that homeschooling allows a personalized approach that
enables children to have a broader exposure to the world than one finds in public school
environments. Studies indicate that, as a result of this personalized and broad approach to
schooling, homeschooled youth are more tolerant than are children from public schools
(Cheng, 2014; Medlin, 2013).
Immerses Students in High Technology and the Internet
Another homeschooling advantage that public schools can emulate is immersing students in the broad use of high technology and the Internet. Many homeschool curricula
use Internet- and computer-based instruction, and there is more flexibility to use technology at home (Davis, 2014; Kunzman, 2009; West, 2012). To be sure, public and private
schools often require and, at times, even supply iPads, laptops, and other technological
equipment. However, the teachers often utilize these tools within a narrow range. Consequently, when these students enter college, many professors report that the high school
graduates are inadequately prepared to use some of the most important scholastic applications electronically available (Davis, 2014; West, 2012).
There are several reasons why the use of high technology and the Internet are popular
with homeschools, including (a) it enables parents to give their children an education that
is consistent with a modern Information Age model rather than the older industrial rubric
practiced by public schools, (b) it enables
children to explore the world more freely
It can be said that if one falls too far
than in typical schools, and (c) it helps
behind in technological agility, acumen,
youth develop levels of technological
and overall knowledge, it is conceivable
skills that would generally not be posthat it could dramatically reduce that
sible in a public school environment
person’s employment opportunities.
where teachers must accommodate the
pace of students who are struggling with
the computer (Davis, 2014; Kunzman, 2009; West, 2012).
Technology has brought dramatic changes to everyday life. It can be said that if one
falls too far behind in technological agility, acumen, and overall knowledge, it is conceivable that it could dramatically reduce that person’s employment opportunities. Moreover, it is evident that the potential for Americans to compete in the global marketplace
depends substantially on the technological preparedness of its graduates for the workforce. The existence of flexible and creative school curricula that encourage students to
constantly become engaged with computers and the Internet on a broad scale will produce
a student population with a high level of technological sophistication. It would therefore
be wise for public schools to enact more of a personalized approach to using technology. In the industrialized model of education that emerged especially during the period
of 1890 to 1935, teachers replaced parents as the focal point of public school education.
However, generally speaking, mothers and fathers are considerably more aware of their
children’s gifts than are teachers. As a result, homeschooling often encourages youth to
develop their giftedness in technology considerably more than one witnesses in public
schools. Public schools ought to allow more room for students to exercise technological
giftedness and interest.
Currently, the primary emphasis in public education is on equality, which certainly is
a worthy goal. However, this direction has resulted in an overemphasis on standardized
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tests and “sameness.” In contrast, only about 2% of the education budget in the U.S. is
spent on giftedness training (Lewis, 2008; Stevens, 2009). To most fair-minded people,
this percentage suggests an imbalance. It reflects a lack of personalized education, one
manifestation of which is a lack of flexibility in allowing students to pursue advanced
technological skills.
Supports Students in Special Situations
An increasing amount of evidence suggests that homeschooling applied to the broader
educational landscape may provide students in a variety of unique situations the best
opportunity to thrive, including those with special cognitive, physical, or emotional
needs, as well as those who are bullied (Hayes, 2002; Noll, 1995; Peterson, 2009; Pyles,
2004; Rafter, 2004). To be sure, there is a certain degree of irony to this. Taxation to
support public schools provides a copious amount of funds with which these centers of
learning can provide facilities for these youth that the majority of faith-based schools neither have the size nor the financial resources to afford (Burman & Siemrod, 2013; Sacks,
2001). The average public school in the U.S. spends about $10,658 per student, which
is usually 70% higher than one finds in faith-based schools (Burman & Siemrod, 2013;
Center for Education Reform, 2012; Sacks, 2001; U.S. Department of Education, 2014).
Despite this considerable financial edge that public schools enjoy, there is an increasing recognition among parents and educators that what many students with special needs
require is more love, understanding, and support, more than they do sophisticated facilities (Hayes, 2002; Peterson, 2009; Pyles, 2004). There is no question that the augmenting
of school grounds to include an increasing number of adaptations facilitating movement
and learning for those with special needs is well intentioned and often helpful (Burman
& Siemrod, 2013; Center for Education Reform, 2012; Sacks, 2001). Nevertheless, it is
equally true that no amount of elaborate adjustments can replace the love, support, and
understanding that these youth receive from compassionate and adoring family members
(Brodie, 2010; Jeynes, 2003b; Metzel, 2004). One of the reasons why homeschooling
works well for children with special needs is because the challenges these youngsters face
are often truly unique and best adapted to in a personalized environment such as one finds
in homeschooling (Jones, 2004; Peterson, 2009).
Allows Specialization in a Particular Discipline
Finally, homeschooling provides unique opportunities for children to specialize in a
particular discipline or set of activities that inspire them. That is, homeschooling provides
more opportunities for a personally chosen focus than one usually finds in the public
schools. One example is that homeschoolers have developed a reputation for winning the
National Spelling Bee (Smith & Campbell, 2012). This is especially impressive because
homeschoolers represent just 3.4% of the school-age population (U.S. Department of
Education, 2012). Another example of this ability to specialize is the debate and court
teams at Patrick Henry College. The overwhelming majority of students from this institution are homeschooled. Many homeschooled children aspire to be successful debaters and
prepare at home during their K–12 education because Patrick Henry’s debate and court
teams have had amazing success. They have often triumphed over top universities, such
as Oxford University and Notre Dame University (Rosin, 2007).
Clearly, the home environment cannot be and should not be replicated. However, teachers can take a number of steps to allow for greater flexibility in the classroom experience.
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First, depending on the age of the children, students can be asked about their career
interests. They can then be encouraged to explore their particular career interests in terms
of writing reports, taking fieldtrips with like-minded students, and conducting interviews.
Second, teachers can ask students about what they would most like to learn and accomplish during their school years and explain why this is important for their lives and future.
The teacher can place students with similar interests into small groups. The students
can take action to improve their abilities and collectively encourage and strengthen one
another in their pursuits. Third, students who are a little older can be asked what courses
they intend to take in the next few years and then prepare in advance for that course in
order to increase proficiency. Such an approach to education will encourage students to
be better prepared for their lives ahead.
Conclusion
One should note that education, as its founders originally formulated, did not involve
the degree of standardization and government intervention that it does today (Elkind,
1987; Jeynes, 2006; Perrone, 1990). Most educators believed that too much standardization and rigidity usurped the parents’ and teachers’ ability to personalize their instruction
in a way that could best benefit the students. In contemporary society, movements such
as Common Core State Standards have increasingly made schooling nationalized and
standardized. As a result, there is vigorous debate in liberal, moderate, and conservative
circles regarding whether the degree of this standardization and government intervention
is empowering or enervating the effective practice of schooling (Jeynes, 2000, 2006).
Creativity can manifest itself in a variety of different ways along a continuum. Often
creativity manifests itself in an environment with a high level of flexibility, which is why
one can argue that the flexible homeschool ambience is more conducive to spawning creativity than the more standardized public school environment (Rivero, 2002, 2008). The
modern-day homeschool movement appears to have started in 1969 with Herbert Kohl’s
book, The Open Classroom. In it, Kohl (1969) stated, “For most American children there
is essentially one public school system in the United States, and it’s authoritarian and
oppressive” (p. 12). That may seem like an extreme statement, but placed in more moderating terms, Kohl’s assertion reflects the attitude that the government system of schools
stifles creativity. A good number of historical figures, such as Abraham Lincoln, Thomas
Edison, Agatha Christie, and Jane Austen, were homeschooled (Mayberry et al., 1995).
These individuals were known for their creativity while living in very unique and disparate situations. Teachers need to learn from the homeschool environment what encourages
creativity. Granted, there are many creative people who have not been homeschooled.
Nevertheless, homeschooling encourages a level of flexibility that fosters the development of certain talents and supports the strengthening of certain weaknesses.
It is clear that the practice of homeschooling is not merely valuable in its own right but
also can provide exemplary principles that can be applied within the public school system. It offers many advantages often overlooked by those who are not directly engaged
in this instructional practice. The potential benefits that can accrue from a loving and personalized environment are advantages that should not be limited to homeschooling alone
but should also be considered as lessons for the practice of teaching overall.
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Action Principles for States, Districts, and Schools
With the strong educational contributions that homeschooling can potentially make
for children, it is wise for education agencies at various levels to consider what can be
learned from the practice of homeschooling.
Action Principles for States
a. Encourage parents to become more involved in their children’s education (which
is inherently the case with parents who homeschool). Parental engagement at all
levels is good for youth and good for society.
b. Learn from economists and recognize that monopolies are not good for society.
The virtual monopoly that the public school system has is no exception. Implement policies that encourage parental- and community-level participation and
choice. Ninety-one percent of K–12 students attend public schools. Public schools
should encourage educational innovation in the private sector and welcome the
competition.
c. Place more emphasis on individual children than on standardized testing, the overuse of which often runs antithetical to fostering an atmosphere of a personalized
education. This would allow educators to decrease the percentage of time allotted
to preparing for standardized tests and allow a greater flexibility in the curricula,
including inviting parental suggestions.
d. Provide policy and supports to develop school leaders’ and teachers’ capacities
to use technology to facilitate personalized learning and to support students’ own
skills in technologies.
e. Value character education more. When a child is homeschooled, he or she has
the benefit of receiving individualized instruction to become a more virtuous and
moral human being (Ryan & Bohlin, 1999). Support implementation with fidelity
of research-based social/emotional learning programs and similar interventions
(Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011).
Action Principles for Districts
a. Become more focused on the good of the overall student population in the school
district rather than only those who attend public school specifically. Encourage the
implementation of a variety of practices used by homeschoolers. Offer seminars on
this issue and make them available to all K–12 educators, not simply those in the
public schools.
b. Offer parents courses on how to be more effectively engaged in a child’s schooling, even if parents are limited by workplace demands, etc.
c. Offer district facilities, when possible, so that parents can use public school equipment to enhance the homeschooling experience for their children.
d. Train teachers how to best help youngsters who either entered public school from
a homeschooling environment or who are homeschooled for some classes but not
for others. The training would involve the participation of teachers and families
who had worked with such a transition and address what the keys are for success in
these adjustments.
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e. Facilitate learning from homeschooling by holding joint conferences with homeschooling advocates regarding what public school districts and homeschooling
families can learn from one another to maximize educational outcomes.
Action Principles for Schools
a. Private schools should more aggressively offer homeschool options. Some schools
give students the option of either attending their school or using the same textbooks in a home-based environment. This benefits the school by increasing overall
enrollment. It also offers advantages to the family because it makes schooling
more affordable for them and more personalized.
b. Develop a more holistic approach to schooling. Leaders need to care about the education that all children receive, not merely those who attend public schools. They
need to make it easier for homeschooled youth in their area to participate in extracurricular activities and homeschool without excessive red tape from the school.
c. Contact the homeschool associations and families, encouraging them to send their
children to take courses at their schools that would be difficult to teach at home
(e.g., chemistry).
d. Realize that homeschooling is a very helpful and practical option for parents who
encounter some rather unique situations with their children, such as children who
have special needs, who have been bullied persistently, who have disabilities, or
whose parents must move frequently. Be willing to encourage families in these
situations to exercise these options.
e. Contact homeschool teachers and ask if they would be willing to tutor struggling
public school students, given their expertise in instructing students one on one.
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III. Teaching and Technology in Support
of Personalized Learning

Personalizing Curriculum: Curation and Creation
Karen L. Mahon
A personalized curriculum is one that has been crafted to provide students with individualized learning opportunities. As the use of personalization strategies has become
more popular, the challenges of curating (i.e., selecting) and creating personalized curriculum resources have come to the fore. In particular, there is no systematic method by
which educators learn to select and create curriculum resources that support personalized
instruction. This has led to widespread confusion about what personalized instruction is
and is not and has produced wide variety in what educators are applying in the name of
personalized curriculum.
This chapter endeavors to provide a roadmap for educators who are selecting and
creating resources for personalizing curriculum. The chapter is presented in two parts:
first, descriptions of the best practices and discouraged practices for personalization are
presented; second, the research base that determines whether a practice is recommended
or discouraged are discussed.
Best Practices in Proven Methods of Personalization
The first section of this chapter focuses on personalization methods that have demonstrated a positive impact on student learning outcomes in the educational research literature. These practices are recommended to be included in instruction and in the resources
that are selected or created in order to personalize instruction. Recommended methods
include goal setting, feedback, periodic formative assessment, deliberate practice, and
peer tutoring.
Goal Setting
Goal setting entails describing and defining the learning outcomes that an individual
student should achieve on completion of an activity, module, or other unit of curriculum. Goals typically include not only the level of achievement to be reached but also the
amount of time in which the achievement should be accomplished. According to Locke
and Latham (1990), goals inform individuals “as to what type or level of performance is
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to be attained so that they can direct and evaluate their actions and efforts accordingly”
(p. 23). Furthermore, Locke and Latham suggest that goals regulate action, explain the
nature of the link between the past and the future, and assume that human goals are
directed by intentions.
Performance goals should be specific, so that teacher and student have a shared understanding of the expectation, and they should be challenging relative to a student’s current
repertoire. Goals are likely to be very effective
as a personalization strategy when cast in terms
Performance goals should be speof “personal best” targets for individual learncific, so that teacher and student
have a shared understanding of
ers. Personal best targets are especially positive
the expectation...
because they give the learner the opportunity to
compete only with herself, improving on her own
previous performance, not with peers who may have higher skill levels. Goal setting need
not be collaborative between teacher and student; effective teachers should set appropriately challenging goals that are personalized for individual learners and then arrange the
learning environment to help learners achieve those goals.
Some digital resources evaluate performance and set a goal automatically and is a
feature to look for when selecting products. When using a resource—high tech or low
tech—that does not provide a goal, administering a pretest and setting a performance
goal for the learner to achieve is recommended. Evaluate a student’s current performance
relative to mastery, then set an appropriate and achievable, yet challenging, goal that is an
appropriate “personal best,” given the student’s current level.
Feedback
Feedback is information that a learner receives about his performance. Locke and
Latham (1990) state that feedback allows learners “to set reasonable goals and to track
their performance in relation to their goals so that adjustments in effort, direction, and
even strategy can be made as needed” (p. 23). The rule of thumb for feedback is that it
should be specific, immediate, and frequent. When feedback is specific, it includes statements such as, “You did a great job adding numbers today” instead of the more general
and vague, “Great job.” In the former case, the learner gets information about what,
precisely, he did well. In the latter case, the lack of specificity leaves the feedback open to
interpretation, thereby leaving the learner unsure of what he should be doing more of (or
less of, in the case of corrective feedback) going forward.
The more immediately feedback is given following a response, the more closely the
learner will associate the feedback with the task and be able to recognize clearly what
she did that earned that feedback. “The way you pronounced the word ‘thorough’ wasn’t
quite right. Let’s try again” immediately following the learner’s speaking the word aloud
is more informative than the same statement three hours after the reading aloud took
place. The feedback is more easily assimilated if the recipient does not have to struggle
to remember the performance that is named, particularly if the learner made a mistake.
Giving immediate feedback does not mean that every response must be followed by
immediate feedback. It just means that when feedback is given, it should follow the target
response as closely in time as possible.
Finally, feedback should be delivered frequently. Frequent feedback lets learners know
how successfully they are moving toward their goals as they progress. This is especially
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critical for learners who make errors; as they work to correct their errors, frequent feedback to shape their performance in the direction of mastery not only helps with accuracy,
but it also helps keep them motivated.
When selecting digital products, test drive them to make sure that feedback for correct
answers and errors is included. The higher quality instructional products will have feedback. If a digital product does not have embedded feedback or if a low-tech product has
been utilized, the feedback will need to come from the teacher. Using feedback to personalize instruction for individual learners comes naturally to most teachers, without any
special effort, but teachers may also build in places in the curriculum materials where students are prompted to ask for feedback. As long as the feedback is specific, it is automatically personalized for the learner because individual learners, compared with one another,
do different things well and make different mistakes. As the teacher observes her students, she will likely see that the struggling learners need more frequent feedback, both to
correct their errors and to help keep them motivated by pointing out what they are doing
correctly. One of the keys in personalizing instruction with feedback is to be careful not
to forget to give feedback to the more successful learners as well because often they are
overlooked in favor of the students who require more support. In general, the goals are
to keep feedback specific and immediate for all learners and to vary the frequency of the
feedback depending on individual learner needs.
Periodic Formative Assessment
Periodic formative assessment includes regular and planned checks of progress toward
the student performance goals set out for the curriculum. Formative assessment does not
change student grades; it is not “testing.” Conversely, it is intended to provide feedback
to the teacher about which content the student is mastering and which content the student
may be misunderstanding so that corrections can be made quickly. With formative assessment data, the teacher (or digital program) is able to make adjustments to the curriculum
path, introducing remediation to clear up any difficulties the individual student may
have with the content, speeding up the pace of the content or slowing it down. Thus, the
student experiences personalized interventions as the curriculum path changes to meet his
individual needs, whether designed by a teacher or a software algorithm.
One important benefit of ongoing formative assessment that is included in digital
instruction is that it automatically adapts difficulty levels, depending on the learner’s
performance. This happens on the fly, without the learner or an adult needing to change
settings in the program. The key to this is the automatic piece, regardless of whether it is
used in online curriculum, computer-based software, or mobile apps running on a device.
On a response-by-response basis, the curriculum adjusts its level of difficulty to what is
most appropriate for the individual learner based on the pattern of responses produced by
that learner. The algorithms that the curriculum uses to make branching and looping decisions can vary. Some curricula adjust based on a single user response. Others adjust the
curriculum path based on a moving window of responses: an example is a program that
is always looking at the five most recent responses and adjusting on that basis. The best
algorithms look not only at correct responses (i.e., “hits”) and errors (i.e., “misses”) but
also at “correct rejects” (i.e., what answer options a learner rejects when she makes a correct response) and “false alarms” (i.e., the answer option that a learner chooses, erroneously, when she makes a mistake). The more sophisticated the performance tracking in a
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program, the more sensitive that program can be in adjusting to particular student learning needs.
These adjusting levels of difficulty are, effectively, ongoing formative assessment.
Adapting levels of difficulty in digital instruction provides the same tailoring opportunity that a teacher has when using feedback from formative assessment. Just as a teacher
makes adjustments to a curriculum based on formative assessment data, so too does a
digital program make adjustments to its curriculum based on the student performance
data that it collects. The difference is that a digital program, when being used simultaneously by multiple students, can make different personalized adjustments for each student
simultaneously. The decision-making algorithms allow the program to take some of the
load off of teachers in personalizing instruction, and because digital programs track the
history of response patterns (thus giving it a long memory), it can adjust more effectively
on the fly than a person can. One can think of this process as the student and program
“co-creating” a personalized curriculum path.
Formative assessment and adapting levels of difficulty allow teachers to avoid what
is known to be least effective for students—a “one size fits all” approach. In the case of
digital resources, every interaction the student has with the curriculum is recorded, typically, and some programs have the capability to adapt levels of difficulty automatically, as
described earlier. It is recommended that instructional digital resources are selected that
do have that capability. Be mindful that programs
Formative assessment and
that have adapting levels of difficulty are more
adapting levels of difficulty allow
expensive to make; developers have to put more
teachers to avoid what is known
time and effort into designing different curricuto be least effective for students—
lum paths and decision-making algorithms that
a “one size fits all” approach.
allow the adapting to occur. A program that can
automatically personalize to an individual students’ needs is more complex than a program that has a linear path through the same set of 50 questions, for example.
In the case of using low-tech approaches, teachers should consider embedding formative assessment opportunities into their lesson plans. This can be done in numerous ways,
from technology-enhanced formative assessment, such as using a student response app
that runs on mobile devices (e.g., Socrative, Inc., 2015), to something as low tech as
giving students pieces of colored construction paper and asking them to raise the piece
of paper that corresponds to the correct answer to a question presented by the teacher.
Regardless of the method of data collection, the main point is for teachers to create
assessment items that focus on the most critical target performances and to plan when
these checks will occur during a learning session or lesson. The goal is to get insight into
student progress and for the insight to occur regularly enough to make modifications to
instruction and address misunderstandings and errors before they become habits. The
formative assessment itself is not what is personalized; rather, the clarification and modification of the curriculum, on a student-by-student basis and in response to the formative
assessment, are personalized.
Finally, graphing formative assessment data is recommended. The effectiveness of formative assessment is even greater when both the teacher and learner can see the progress
displayed visually. In the case of digital solutions, look for products that include graphing and visual display. When creating curricula, teachers can include this opportunity to
graph progress at regular intervals.
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Deliberate Practice
Deliberate practice is the arrangement of many opportunities for active responding in a
period of instruction. Unlike “time on task,” which comprises all time—both active and
passive—spent in the presence of a task, deliberate practice focuses intentionally on the
active responding and the opportunities created to encourage active responding. Examples of active responding include “behaviors such as writing, oral reading, academic talk,
asking questions, answering questions, and motor behaviors involved in participating in
academic games or tasks” (Greenwood, Delquadri, & Hall, 1984, p. 65). Increasing active
responding through deliberate practice also increases the likelihood that students will pay
attention and stay on task.
Deliberate practice is not simply “drill and practice” but rather relies on the inclusion of feedback and established performance criteria. A student responds actively, and
immediate feedback is given about the correctness of the response, which allows the
student to modify her next response, if necessary. The greater the number of opportunities to respond actively in a period of academic instruction, get feedback, and respond
again incorporating that feedback, the faster an individual student will achieve mastery
performance.
Think of the example of a student learning to play the piano. Imagine that the student
engages in deliberate practice for an hour a day, making, perhaps, hundreds of keystrokes
and getting feedback from a teacher. A student in that scenario will make much more
progress, much more quickly, toward playing the piano with competency than a student
who may spend an hour a day listening to piano music but only performing a handful of
active keystrokes.
Whether choosing a high- or low-tech resource, the key is to select materials that
provide numerous opportunities for learners to respond actively to the materials within a
fixed period of time. Many digital programs include a timed component wherein learners must not only respond actively but must also do it quickly (i.e., building fluency)
but other digital programs and all low-tech activities do not. The most critical aspect in
choosing resources is to select those that have many response opportunities; a teacher
can easily add her own timing component to any activity with a simple stopwatch. If the
teacher is adding a timing component while working with a group of learners, it is important to remember that each learner can work on a different skill simultaneously; only the
timing need be shared. Do not underestimate the utility of even a simple printed worksheet that has many problems on it, each requiring an active student response. Something
simple and low tech like this can be more effective than the slickest digital tool that has
limited active response opportunities and consists primarily of passive presentation of
material.
When you are encouraging students to make many active responses quickly and start to
see mistakes in accuracy, have them slow down. This is part of the personalization piece.
When students have opportunities for active responding, focus on building accuracy first
and then on getting faster. Different students will progress at different rates, but a focus
on deliberate practice will facilitate progress toward mastery.
Peer Tutoring
Peer tutoring is the pairing of students to work together during the course of study.
Peer tutoring is often implemented with more skilled learners tutoring less skilled and
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struggling learners, but it is thought that one of the main reasons that peer tutoring works
so well is that “it is an excellent method to teach students to become their own teachers”
(Hattie, 2009, p. 186).
One type of peer tutoring implementation is classwide peer tutoring (CWPT), in which
all students in a classroom are organized into tutor–learner pairs. Used to ensure that all
students are actively engaged during academic instruction, CWPT increases students’
opportunities for deliberate practice. Peer tutoring can be used for personalizing the
experience of both students who have been paired; the challenges for and responsibilities
of each student in the dyad will be different, depending on the skills and abilities of each
learner. For example, if Katie is paired with a more skilled learner, the level of challenge
for her will be raised, but she will have a student mentor to help her achieve progress.
Conversely, if Katie is paired with a less skilled learner, then she will be the mentor; her
challenge, then, is to teach skills to another student clearly and effectively. Depending on
Katie’s own level of skill in different topics, her teacher can personalize Katie’s experience through these pairings.
Some digital products are built to allow more than one student at a time to use them.
When selecting among these products for use in peer tutoring, be careful to select the
collaborative products that allow individual users to work together to achieve a desired
outcome, not products that allow users to compete with one another in real-time play. If
you are pairing a more skilled student with a less skilled student using a collaborative
digital product, make sure that the more skilled student understands how to use the product, what the learning goal of the product is, and how to monitor progress toward that
goal before a session with the less skilled learner begins.
If the teacher is creating materials to be used in peer tutoring sessions, a job aid to
be used by the more skilled student of the pair is recommended. This aid might entail a
script to be followed, a flow chart for the desired sequence of activities, or a list of objectives that the less skilled learner must attain. In short, providing a road map for the tutor
is useful in keeping the session on track, particularly when conducting a low-tech activity
that is not being directed by an automated computer program.
Discouraged Methods of Personalizing Curriculum
The next section of this chapter focuses on personalization methods that have produced
a neutral or negative impact on student learning outcomes in the educational research
literature. These practices are not recommended to be included in instruction or in the
resources selected or created in order to personalize instruction. They include selfdirected learning and matching student learning styles.
Student-Directed Learning
Student-directed learning is the practice of giving students choice in or control over
their learning activities or learning materials. Student-directed learning is often touted as
allowing students to take responsibility for their learning (Checkley, 1995). Proponents
of student-directed learning believe that this practice increases student motivation and
engagement. Student-directed learning is perhaps one of the best known, most popular
methods of personalizing instruction.
If teachers opt to implement student-directed learning practices in their classrooms,
they should consider combining them with one or more of the proven methods of
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personalization described earlier. The best practices of personalizing instruction can be
implemented in a student-directed learning environment because they can be applied to
any subject or topic that a student may select; they are subject agnostic.
Matching Student Learning Styles
Matching learning styles is a controversial method of personalizing instruction. The
philosophy behind learning styles is that different students have preferences for different
ways of learning (including auditory, visual, tactile, and kinesthetic styles) and that academic achievement is improved when teaching takes these style preferences into account
by matching resources to the preferred learning style. It is recommended that teachers DO
NOT use products or create curricula that rely on a learning styles approach.
The Research Base of Proven Best Practices of Personalization
Some methods of personalizing curriculum have been demonstrated to be far more
effective than others in the empirical educational research. The following overview discusses the research undergirding the recommended best practices discussed earlier.
Goal Setting
In goal setting, achievement is enhanced to the degree that students have challenging
rather than “do your best” goals relative to their present competencies (Locke & Latham,
1990). Difficult goals are thought to be more effective because they direct students’ attention to the most relevant behaviors to achieve the
In goal setting, achievement is
goals (see Chidester & Grigsby, 1984; Mento,
enhanced to the degree that
Stell, & Karren, 1987; Tubbs, 1986; Wofford,
students have challenging rather
than “do your best” goals relative
Goodwin, & Premack, 1992; Wood, Mento, &
to their present competencies.
Locke, 1987). Student commitment to the goals
does not appear to be necessary for goal attainment except in the case of special education students; with these students, explicit commitment to the goals makes a large difference (see Donovan & Radosevich, 1998; Klein,
Wesson, Hollenbeck, & Ange, 1999).
Martin (2006) found that one effective method in achieving goals was to set “personal
best” targets. Personal bests “primarily reflect a mastery orientation because it is selfreferenced and self-improvement based and yet holds a slice of performance orientation
because the student competes with his or her own previous performance” (p. 816).
Feedback
Feedback has consistently been shown to be “among the most powerful influences on
achievement” (Hattie, 2009, p. 173). The most effective feedback is immediate, providing
information about the response that the learner has just made, thus allowing that student
to act on the feedback (see Malott & Trojan-Suarez, 2004; Miltenberger, 2008). Feedback
for correct answers is known to be even more important than feedback for mistakes (see
Kluger & DeNisi, 1996).
The effectiveness of feedback has been so compelling for such a long time that its use
is now part of common practice in education. The research basis for using feedback goes
back more than 45 years and has been demonstrated across a wide variety of settings and
performances, from student academic achievement (e.g., Fink & Carnine, 1975; Martin,
Pear, & Martin, 2002; Reichow & Wolery, 2011; Trap, Milner-Davis, Joseph, & Cooper,
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1978; Van Houten, Morrison, Jarvis, & McDonald, 1974) and teacher behavior (e.g., Cossairt, Hall, & Hopkins, 1973; Harris, Bushell, Sherman, & Kane, 1975) to sports skills
(e.g., Boyer, Miltenberger, Batsche, & Fogel, 2009; Brobst & Ward, 2002; Smith & Ward,
2006), flight training (e.g., Rantz, Dickinson, Sinclair, & Van Houten, 2009; Rantz & Van
Houten, 2011), and more.
Periodic Formative Assessment
In formative assessment, the feedback to the teacher accounts for its larger effect sizes
than other typical teacher effects (Hattie, 2009). According to Beatty and Gerace (2008),
the efficacy of formative assessment is strongly supported by empirical results (for which
they cite Bell & Cowie, 2001; Black & Wiliam, 1998b, 2005; Sadler, 1989). Black and
Wiliam (1998a), in particular, point out that “innovations which include strengthening
the practice of formative assessment produce significant, and often substantial, learning
gains” (p. 155) across ages, school subjects, and countries—gains “among the largest
ever reported for educational interventions” (p. 155). Black (1998) and Stiggins (2002)
suggest that formative assessment may help narrow the achievement gap between those
learners who are low achieving from low-income areas and their counterparts in more
affluent socioeconomic groups.
Mazur (1997) implemented technology-enhanced formative assessment with periodic
questioning during his university lectures. Multiple-choice items were presented, the
students selected the correct answers via student response devices, and Mazur conducted
follow-up discussions to clarify misunderstandings. The proportion of students answering
questions correctly always increased after the follow-up discussion. Furthermore, Mazur
(2009) elaborated: “Data obtained in my class and in classes of colleagues worldwide,
in a wide range of academic settings and a wide range of disciplines, show that learning
gains nearly triple with an approach that focuses on the student and on interactive learning” (p. 51) through these formative assessment practices. Beatty and Gerace (2008)
point out that Mazur’s assertion is supported by quantitative evidence from use in undergraduate science courses across multiple topics (e.g., Hestenes, Wells, & Swackhamer,
1992; Smith et al., 2009).
When formative assessment data are evaluated according to evidence-based models,
effect sizes are higher than when the data are evaluated just by teacher judgment. Furthermore, when these data are graphed so that patterns of progress can be observed visually,
the effectiveness of formative assessment is even greater (see Fuchs & Fuchs, 1986).
Deliberate Practice
Walker, Greenwood, Hart, and Carta (1994) point out that increasing the rate of correct
academic responses until a mastery-based success criterion is met is critical for teachers
to implement. The increasing of rates of deliberate practice is what Hattie (2009) refers
to as the “common denominator” to many effective instructional methods, such as direct
instruction, peer tutoring, mastery learning, and even feedback. High rates of deliberate
practice provide the opportunity to improve accuracy in responding to mastery levels, but
they also improve fluency, or accuracy plus speed, as in the case of precision teaching
(e.g., see Lindsley, 1992). In addition, deliberate practice is likely to lead to long-term
retention of learning (see Peladeau, Forget, & Gagne, 2003).
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Deliberate practice requires active responding. Classrooms that emphasize active
responding during more than 50% of the allocated instruction time will produce higher
academic gains (Greenwood et al., 1984). A number of strategies that increase the frequency of active student responding have demonstrated improvement in academic
achievement (Narayan, Heward, Gardner, Courson, & Omness, 1990). These include
CWPT (Cooke, Heron, & Heward, 1983; Delquadri, Greenwood, Whorton, Carta, &
Hall, 1986), computer-assisted instruction (Balajthy, 1984; Stallard, 1982; Tudor &
Bostow, 1991), self-directed learning (Kosiewicz, Hallahan, Lloyd, & Graves, 1982), use
of response cards (Cooke et al., 1983; Heward et al., 1996; Munro & Stephenson, 2009),
choral responding (Heward, Courson, & Narayan, 1989; Sindelar, Bursuck, & Halle,
1986), timed trials (Van Houten et al., 1974; Van Houten & Thompson, 1976), and guided
lecture notes (Lovitt, Rudsit, Jenkins, Pious, & Benedetti, 1985). In all cases, the strategy
is the same: increase active student responding. It is only the tactic used to increase the
responding that varies.
Peer Tutoring
The use of peers as co-teachers has been found to be quite powerful. The data supporting the effectiveness of peer tutoring are strong, dating back nearly 40 years. Hartley’s
(1977) meta-analysis of the effect of instructional method on mathematics achievement
found that peer tutoring was the most effective method of those compared. Peer tutoring
was most effective when used as a supplement to teacher instruction, and cross-age tutors
were more effective than same-age or adult tutors. Phillips (1983) found that peer tutoring was more effective for students in the acquisition phase, rather than the maintenance
phase, of learning and with clear success criteria as targets. Rohrbeck, Ginsburg-Block,
Fantuzzo, and Miller (2003) found that peer tutoring that was more “student controlled,”
including student involvement in goal setting and monitoring performance, was more
effective than when those aspects were controlled only by the teacher.
The effectiveness of CWPT has been demonstrated in studies of individual classrooms
(e.g., Delquadri, Greenwood, Stretton, & Hall, 1983) and in longitudinal studies with as
many as nine schools participating (e.g., Greenwood & Delquadri, 1995; Greenwood,
Delquadri, & Hall, 1989). It has been shown to establish skills at a faster rate, provide
better retention of what students learn, and make greater advances in student social competence “when using CWPT compared to such standard instructional methods as teacher–
student discussion, lectures, seat work” and others (Greenwood, 1997, p. 55).
Discouraged Methods of Personalization
Just as some methods of personalizing curriculum have been demonstrated effective
in the empirical educational research, others have been shown to be less so. The following overview discusses the research undergirding the personalization strategies discussed
earlier that are not recommended.
Student Choice or Control Over Learning
Available data do not support an effect on increased student learning outcomes of
student-directed learning. In a meta-analysis from Niemiec, Sikorski, and Walberg
(1996), a review of 24 studies examining learner control yielded an average effect
size that was small and negative, suggesting that the average student is not helped
academically by student choice and might even be better off without it. A second
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meta-analysis of 41 studies, conducted by Patall, Cooper, and Robinson in 2008,
showed that instructionally relevant student choice had no meaningful impact on task
performance, intrinsic motivation, effort, or perceived self-competence.
Matching Student Learning Styles
Pashler, McDaniel, Rohrer, and Bjork (2008) report that, when asked, people will
report preferences for how information is presented to them but that there is “virtually
no evidence” supporting the notion that teaching according to those preferences impacts
achievement. Similarly, in an extensive literature review, Coffield, Moseley, Hall, and
Ecclestone (2004) point out that although learning styles has an intuitive appeal “in the
idea that teachers and course designers should pay closer attention to students’ learning
styles,” (p. 1) the available research does not support this approach in increasing achievement. In fact, Coffield et al. suggest that there is potential for the allocation of a learning
style to turn into a “learning handicap” (p. 134) because learners fail to become competent with all styles of presentation. Some have proposed that matching learning styles
may not help typically developing children but may be appropriate for children with
learning disabilities, a hypothesis that was popular in the 1970s. Here too, however, the
data do not support this notion (see Arter & Jenkins, 1979).
Action Principles for States, Districts, and Schools
The action items below recommend the building of a statewide, shared digital product
repository and library and the creation of an online educator community.
Action Principles for States
a. Create an online repository in which statewide educators can list and link to the
digital products they use. Resources should be tagged according to which personalization methods they include and can be categorized according to the methods
used, subject, alignment to Common Core State Standards, and so on.
b. Create an online repository in which statewide educators can store and share their
self-created content resources; resources should be tagged according to which personalization methods they include and can be categorized according to the methods
they use; they can also be organized by district or school.
c. Create an online portal that allows teachers to communicate with each other and
provide peer reviews of teacher-created content (Wiggins, 1996, 1997). Establishing this portal at the state level increases the probability of teachers finding peers
who are tackling similar student personalization challenges, particularly in less
commonly offered courses. This online portal should establish standardized criteria
by which teachers can evaluate each other’s content.
Action Principles for Districts
a. Provide training to member schools on how to evaluate digital products for personalization methods, and processes for tagging and categorizing those products
according to the categories in the statewide digital repository.
b. Provide training to member schools on how to create curriculum resources that
include effective personalization methods. Also train on processes for tagging and
categorizing those products.
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c. Train member schools in how to conduct consistent, criterion-based peer reviews,
thus saving individual schools from having to reinvent the wheel by conducting
these trainings themselves. Provide a floating expert to visit schools for ad hoc
teacher training.
Action Principles for Schools
a. Create a folder in the statewide repository that includes a list of or links to the
digital products that are owned or licensed by the individual school and available
for immediate use by that school’s teachers.
b. Add teachers’ self-created resources to the school’s folder in the statewide repository, tagging them appropriately.
c. Provide guidance for following a process to vet teacher-created resources.
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Choose Your Level: Using Games and Gamification to Create
Personalized Instruction
Karl M. Kapp
Maria, an eighth-grade student, arrives to science class early, walks over to a cabinet,
and chooses a tablet computer. She then sits down quietly and begins learning with the
tablet. Other students slowly file in and do the same. Maria is learning about velocity as
part of a unit introduced by her teacher last week. After Maria’s teacher introduced the
concept of velocity and how it is calculated, he assigned a learning game to reinforce
what he had taught, and that is what Maria and her classmates are engaged in now.
Maria looks over and waves to her friend Juan who has just retrieved his tablet from
the cabinet. Today, the first thing Maria does is choose a level. She is feeling smug but
not super smart, so she decides to play Level 1 over again before proceeding to the newly
unlocked and substantially more difficult Level 2. After quickly playing the first level
of the game again and only having to start over once, losing only a couple of points, she
proceeds to Level 2 and its terminal learning objective related to the calculation of velocity. Of course, to Maria, it’s not a “terminal learning objective”; rather, it’s the next level
of the ROV Commander game she’s been playing for the past few days (Figure 1).
Figure 1. The ROV Commander Screenshot
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In the game, she is the “commander” of a remotely operated vehicle (ROV). The ROV
looks like a sphere with an antenna on top. Maria’s challenge is to maneuver the ROV
through an obstacle course without running into anything. Her goals are to find a half
dozen “hidden” waypoints and to accurately record information about distance, time, and
rate and then make calculations based on the recorded information (see Figure 2). The
waypoints aren’t really hidden, and if she records information and performs her calculations properly, she can find them quickly. Maria maneuvers the ROV within the confines
of the game’s landscape and then records data for each waypoint she locates. With the
recorded data, the game can “check” to see that Maria is performing the velocity calculations correctly. If she is not, the game provides corrective feedback, and Maria must
recalculate the data for the waypoint. If she does hit an obstacle, the ROV loses speed
and energy points. These are both undesirable outcomes to Maria, who is striving to be
the first student in her class to get to Level 3 and win the game. If she loses speed, she
can’t get to the next level as quickly; if she sustains too much damage, her ROV will
need to start over. Maria has heard that Level 3 is “cool,” that the ROV uses boosters to
fly. She wants to check that out, but first she will have to do some calculations. Unknown
to Maria, but part of why her teacher has chosen ROV Commander as a learning game, is
that each level introduces a new concept. This structure provides a scaffolded approach to
content enabling Maria and her classmates to progress in both the knowledge and application of formulas for average velocity, final velocity, distance traveled, and acceleration.
Finally, Maria completes her last calculation and finds the last waypoint. She is pleased
and lets out a screech. As she reflects on finding this last waypoint, it occurs to her that
Juan must have missed it. Otherwise, he wouldn’t be stuck driving around the ROV on
Level 2, which is where he started today. Maria suspects it might be because he needs to
spend some time calculating distances or travel time from one waypoint to another. Maria
mentally makes a note to herself to give Juan a hint of where to look for the last waypoint. But that will have to wait, because Maria wants to make it to Level 3 and win the
game before Juan does. She is feeling confident that today is the day she’ll make it and
win the game.
Figure 2. Calculating Speed With Distance and Time
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For decades, educators have been forced to choose between providing each student
with personalized instruction or covering required state or locally mandated content. In
many cases, the need to cover required content trumped the idea of providing personalized learning for each student. Given those requirements and typical class sizes, it has
been impossible to personalize curriculum delivery, pacing, and level of difficulty for
each student.
As Maria’s game-playing experience indicates, game-based learning provides several
advantages over traditional teacher-led instruction—that is, lecture-based instruction with
uniform content delivered to all the students at the same pace, with little time for student
reflection or self-direction. Game-based learning, on the other hand, enables each student
to have a personalized learning experience with
Game-based learning, on the
the same content at his or her own pace. Students
other hand, enables each student
can review content if they wish, speed ahead,
to have a personalized learning
experiment, and experience the game differently
experience with the same content
than fellow students and still reach the same
at his or her own pace.
learning outcomes. In addition to individualized pacing, games provide for a student to progress in different ways through the game,
reviewing levels or content by replaying a level, and making new choices that impact the
outcome of the game (Kapp, 2012). Games can instantly provide feedback and help when
needed without the student raising his or her hand or interrupting the teacher who is helping another student.
Well-designed game-based learning provides levels of personalization that “scaffold
each student’s learning and foster self-direction to help each individual achieve mastery
of knowledge and skills” (Redding, 2014, p. 6) Although a similar experience could be
had in many classrooms with nondigital interventions, many constraints preclude the use
of those interventions in achieving personalized learning. Aspects of nondigital strategies—such as paper-based programmed instruction and personalized tutoring by the
teacher providing carefully scaffolded lessons based on each student’s past performance
and rate of understanding—conflict with basic instructional limitations, including the
available time and materials and maintaining good classroom management.
Digital games, then, offer an ideal tool for delivering what the U.S. Department of
Education defines as personalized learning, which is “instruction that is paced to learning needs (i.e., individualized), tailored to learning preferences (i.e., differentiated), and
tailored to the specific interests of different learners” (2010, p. 12). Games offer many of
the elements of personalization as well as the ability to provide personalized instruction
on a scalable level. A teacher can provide all 30 students in her classroom with a tablet,
and each can then begin engaging in personalized learning (Guillén-Nieto & AlesonCarbonell, 2012).
Although all of these features of game-based learning reflect advantages associated
with personalized learning, research comparing game-based learning with traditional
classroom instruction has not consistently shown one method to be superior to the other.
Game-based research for education is “vast but not conclusive” (Schifter, 2013, p. 149).
Game-based research has been centered on comparison-based studies and discussions
of which is better, traditional instruction or game-based learning (Kapp, 2013; Liao,
2010; Randel, Morris, Wetzel, & Whitehill, 1992; Sigurdardottir, 2012). There has not
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been a conclusive answer to this question. In some studies, games have proven more
effective than traditional teacher-led instruction, and, in some cases, they have not. The
lack of a definite winner between games and traditional instruction has led to confusion
about the effective use of games in the classroom among policymakers, administrators,
teachers, and parents, who have little practical or actionable advice to guide them. It has
even caused some to ask, “Are games effective for teaching at all?” (Clark, 2013).
The answer to that question is a resounding “yes.” Evidence strongly supports the
conclusion that games are capable of being effective and efficient tools for teaching—students can and do learn from games (Hays, 2005; Ke, 2009; Randel et al., 1992; Schifter,
2013; Sitzmann, 2011; Vogel et al., 2006; Wolfe, 1997; Wouters, van Nimwegen, van
Oostendorp, & van der Spek, 2013).
So the question should not be “Are games capable of teaching?” because they are.
Instead, stakeholders should be asking several other questions: “What features of games
lead to learning and when?” “What classroom conditions support using games?” “How
should a game be integrated into the classroom to ensure positive learning outcomes?”
To answer these questions, we need to delve into the rich history of game research and
not look only at the comparison with other types of instruction but also review the studies
which determine what elements were present in the game or classroom condition when
the games led to positive learning outcomes. We need to divine what game elements lead
to learning and ensure that we leverage those elements when creating, purchasing, and
integrating instructional games into the classroom.
New Research Initiatives
Based on the past 40 years of games studies, a large body of research is available to
draw evidence-based conclusions about when, why, and how to use games in the classroom (Hays, 2005; Ke, 2009; Randel et al., 1992; Schifter, 2013; Sitzmann, 2011; Vogel
et al., 2006; Wolfe, 1997; Wouters et al., 2013). Guidelines can now be offered concerning how to successfully integrate games into K–12 curriculum to provide scalable,
personalized learning opportunities for students and to engage them one-on-one with the
content at their own pace and with built-in scaffolding. We can now identify the type of
game elements that lead to learning. Several such guidelines are presented in this chapter.
Guidelines for Effectively Integrating Games Into the Classroom
A number of meta-analyses of studies of game-based learning have attempted to
develop generalizable findings that can be used to select and create educational and
instructional games (Hays, 2005; Ke, 2009; Sitzmann, 2011; Vogel et al., 2006; Wolfe,
1997; Wouters et al., 2013). Some of those findings are presented in this chapter as
guidelines for using games in the classroom. The guidelines will allow state education
agencies (SEAs), local education agencies (LEAs), and individual classroom instructors
to make informed decisions about when and how to incorporate game-based learning into
the classroom to achieve maximum learning outcomes. Recommendations based on the
game-based learning literature follow.
Games should be embedded in instructional programs. The best learning outcomes
from using a game in the classroom occur when a three-step embedding process is followed. The teacher should first introduce the game and explain its learning objectives
to the students. Then the students play the game. Finally, after the game is played, the
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teacher and students should debrief one another on what was learned and how the events
of the game support the instructional objectives. This process helps ensure that learning
occurs from playing the game (Hays, 2005; Sitzmann, 2011).
In Maria’s case, before the students began playing ROV Commander, they had several
lessons outlining content, objectives, and what they would be encountering within the
game. That instruction helped Maria apply new learning to the game condition. After the
game was played, Maria’s teacher debriefed the students and had them reflect on what
they learned about rate, time, and distance—learning which included the formulas used
to calculate the values of velocity and acceleration. In fact, the ROV game has a builtin feature in which students describe in a paragraph what they learned. This descriptive
exercise provides the students a chance to reflect individually before sharing their reflections with the class.
Ensure game objectives align with curriculum objectives. Ke (2009) found that
the learning outcomes achieved through computer games depend largely on how educators align learning (i.e., learning subject areas
and learning purposes), learner characteristics,
Teachers do not have time to
and game-based pedagogy with the design of an
vet all games and determine the
instructional game. In other words, if the game
learning outcomes.
objectives match the curriculum objectives, disjunctions are avoided between the game design
and curricular goals (Schifter, 2013). The more
closely aligned curriculum goals and game goals are, the more likely the learning outcomes of the game will match the desired learning outcomes of the student.
The obligation to align the outcome of the learning games with learning objectives
is ultimately the teacher’s responsibility but can be aided by the creators of the games
and the game vendors, who need to provide transparent explanations of the instructional
goals of the games. The process should also be aided by LEAs and SEAs, who need to
screen, validate, and confirm which games are aligned with the recommended or required
curriculum and which games are not. Conducting a comparison of game outcomes with
educational standards can be one method of helping to ensure alignment of game outcomes with desired curriculum outcomes. Teachers do not have time to vet all games and
determine the learning outcomes. This information needs to be readily available from
vendors or educational agencies that have undertaken a vetting process. While some
vetting sites are available (for examples, see Mahon, 2014), they are not well known or
circulated among teachers or administrators.
For example, in the ROV Commander game played by Maria, the vendor of the game
specifically aligned the game outcomes with both the Common Core State Standards
(CCSS) and Next Generation Science Standards (NGSS) and clearly spelled out what
standards are being met through the game play. It may then fall on the shoulders of the
teacher or the LEA or SEA to determine how the game may best support curricular outcomes reflecting CCSS and NGSS.
Games need to include instructional support. In games without instructional support
such as elaborative feedback, pedagogical agents, and multimodal information presentations (Hays, 2005; Ke, 2009; Wouters et al., 2013), students tend to learn how to play the
game rather than learn domain-specific knowledge embedded in the game. Instructional
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support that helps learners understand how to use the game increases the effectiveness of
the game by enabling learners to focus on its content rather than its operational rules.
Embedded instructional support also allows personalization of learning, enabling
students to explore in greater detail a game’s instructional content by providing content,
either remedial or supplementary deeper explanations or related topics, when a student
wants to know more. Alternatively, the instructional support can be aimed toward remediation or scaffolding and can be triggered by the game itself if students suddenly encounter difficulty because they do not understand the content or some formal element of the
game. Embedded instructional support provides the gamers immediate guidance when
their game action triggers it.
In the ROV Commander game played by Maria and Juan, when Juan became stuck and
unable to find a waypoint, the game provided hints. Juan, or any student, can choose to
accept a hint and read information that will point toward solving the problem. The hint
system provides progressively more revealing hints if Juan does not figure out how to
solve a problem after the first hint, or Juan can ignore the hints altogether. The “hints” are
actually instructional support elements presented as text-based information that explain
rate, time, and distance in varying levels of detail.
Games should be highly interactive. Games are more effective for learning when
they actively engage students in learning the course material as opposed to passively
conveying content, such as presenting videos (Sitzmann, 2011; Wouters et al., 2013). The
relationship between a student’s “choice and system’s response is one way to characterize the depth and quality of interaction” (Salen & Zimmerman, 2004, p. 61). In the ROV
Commander module, Maria needs to make choices about what course of action to pursue.
Even Maria’s choice of whether or not to accept hints allows her to make decisions that
directly impact her playing of the game and how the game reacts.
Games do not need to be perceived as being “entertaining” to be educationally
effective. Although we may hope that Maria finds the game entertaining, research indicates that a student does not need to perceive a game as entertaining to receive learning
benefits. In a meta-analysis of 65 game studies, Sitzmann (2011) found that, although
“most simulation game models and review articles propose that the entertainment value
of the instruction is a key feature that influences instructional effectiveness, entertainment is not a prerequisite for learning” (p. 515), and entertainment value did not impact
learning (see also Garris, Ahlers, & Driskell, 2002; Tennyson & Jorczak, 2008; Wilson
et al., 2009). Furthermore, what is entertaining to one student may not be entertaining to
another. The fundamental criterion in selecting or creating a game should be the learner’s
active engagement with the content rather than simply being entertained (Dondling, 2007;
Sitzmann, 2011).
Therefore, even if a student is not entertained by a game, high interactivity—an
extremely important component of learning—will most likely ensure academic progress
(Freeman et al., 2014). Thus, the selection process should emphasize what really counts:
meaningful interactivity that promotes learning. However, as with many researched elements in the field of education, interactivity does not ensure learning; it just makes learning more likely to occur.
Provide unlimited access to the game and encourage playing the game multiple
times. Sitzmann (2011) found that learners in a game group with unlimited access to the
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game outperformed a comparison group with limited access. Additionally, Wouters et al.
(2013) found that the positive effect of multiple sessions on learning is larger for games
than for conventional instruction methods. Learning benefits thus occur when students
choose to freely and repeatedly engage in game play (Sitzmann, 2011; Wouters et al.,
2013), a repetition that promotes mastery of the skills being taught (Sitzmann, 2011).
Wouters et al. (2013) postulate that one reason for this positive effect of multiple game
sessions is the learner’s growing familiarity with the game’s complex learning environment. One student may want to play a game only twice, and another may want to play
every chance he or she can. Such is the nature of games. Providing an electronic game or
even a card or board game to students whenever they have some free time—both in and
outside of the classroom—gives them an opportunity to play the game multiple times,
which has the potential of improving their learning because they will tend to focus more
on the features related to learning outcomes rather than the game’s mechanics, structure,
and rules.
Gamification for Learning
The recent emphasis, discussed previously in this chapter, on determining the most
effective elements and features of games for learning has, in part, led to the concept
of gamification. The term “gamification” is relatively new. The first documented print
appearance of the word was in 2008, and the term did not gain widespread recognition or
use until late 2010 (Deterding, Khaled, Nacke, & Dixon, 2011; Groh, 2012; Werbach &
Hunter, 2012). The term “gamification” captures the idea that certain elements of games
can be infused into instructional situations to provide a positive learning outcome without
having to create a full-blown learning game.
Gamification has been defined as the “process of using game thinking and mechanics
to engage audiences and solve problems” (Zichermann, 2010), “using game techniques
to make activities more engaging and fun” (Kim, 2011), and “the use of game design elements in nongame contexts” (Deterding et al., 2011, p. 1). From an instructional context,
the most relevant definition is one that combines elements from these definitions and
defines gamification as “using game-based mechanics, aesthetics, and game thinking to
engage people, motivate action, promote learning, and solve problems” (Kapp, 2012, p.
10). “Gamification” is a broad term that can be further refined into two types—structural
gamification and content gamification.
Structural Gamification
“Structural gamification is the application of game elements to propel a learner through
content with no alteration or changes to the content” (Kapp, Blair, & Mesch, 2013, p.
224). The content does not become game-like; only the structure around the content does.
A common implementation of this type of gamification adopts the scoring elements of
video games, such as points, levels, badges, leaderboards, and achievements and applies
them to an educational context (Nicholson, 2012).
Structural gamification’s continual, real-time assessment of progress provides important
information to both the student and the teacher as students complete portions of content,
take quizzes to gauge knowledge acquisition, and move toward the prescribed educational
goals. The continual assessment of progress helps identify students’ strengths and weaknesses. For example, a teacher employs structural gamification when he or she assigns
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students content to be learned through a daily quiz-type game for two weeks via email
or a mobile app. If the students answer correctly, they earn points and progress toward
earning a digital badge. If the students answer incorrectly, they are immediately presented
with a short instructional piece specifically addressing the question’s topic. Questions are
repeated at various intervals until the student demonstrates mastery of the topic. The quiz
and instruction process takes 30 to 90 seconds each day, at either the beginning or end of
the day based on the choice of the student. As the students progress through the content,
the number of questions they have answered correctly is indicated on a leaderboard for
the entire class to view, enabling students to assess their progress relative to others, or the
score can be grouped by teams to allow team-based learning. Although, as noted below,
the focus should not be on comparing oneself to other students but rather on assessing
one’s own performance.
Content Gamification
“Content gamification is the application of game elements, game mechanics, and game
thinking to alter content to make it more game-like” (Kapp et al., 2013, p. 237). A common implementation of this type of gamification adds elements—such as story, mystery,
and characters—to content to engage the learner. For example, content gamification could
be realized by embedding a series of math problems in a fantasy narrative or by starting
a classroom dialogue with a verbal challenge instead of a list of objectives. All of these
added attributes positively influence a student’s emotional state and generally enhance
motivation and facilitate learning and performance (American Psychological Association
Work Group of the Board of Educational Affairs, 1997).
New Affordances
The fundamental elements of the two types of gamification, structural or content, are
not new to instruction. For example, students commonly earn “points” for spelling words
correctly on a spelling test or lose points for not showing all work on a math problem.
While not traditionally called “gamification,” the exchange of performance for points or
an award can certainly be classified as a gamelike element. Points are not a “natural” part of
Technology can present students
with an immediate response to
learning; they are added to the learning of how
a question or inquiry and can
to spell a word as a method of motivation and
provide teachers with data useful
assessment. Points are used to measure learner
in diagnosing student progress.
progress on tests and homework just as points
are used to measure progress in games. Points
are typically accumulated over a semester, and if the student has enough points, he or
she earns a badge in the form of a letter grade. Students move up from one grade level
to another grade level. Similarly, challenges, stories, and mysteries are routinely used by
many teachers to engage students and provoke their thinking. While teachers and students
many not view school as a “game,” it turns out that schools appropriate many elements
from games in their structure and approach to teaching.
What is new is technology’s capability to expand and enhance gamification, especially to personalize and track individual student performance and to provide immediate, actionable feedback. Technology can present students with an immediate response
to a question or inquiry and can provide teachers with data useful in diagnosing student
progress. Technology also allows multiple attempts at learning without the social stigma
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of failure because games can be played one-on-one between the learner and the game and
because the game can provide hints and eventually answers, providing appropriate scaffolding. So failure is temporary and fleeting. Games can be programmed, personalized,
so that students compete against the computer or themselves rather than against fellow
students. When designed properly, “gamification can shorten feedback cycles, give learners low-stakes ways to assess their own capabilities….Students, in turn, can learn to see
failure as an opportunity, instead of becoming helpless, fearful, or overwhelmed” (Lee &
Hammer, 2011, pp. 3–4).
Integrating Gamification Into the Classroom
Based on research into the elements of games, the following recommendations outline
effective implementation guidelines for both structural and content gamification.
De-emphasize winning in learning environments. For our purposes, competition is
when students are “constrained from impeding each other and instead devote the entirety
of their attentions to optimizing their own performance” (Crawford, 2003, p. 8). When
learners impede each other or employ defensive strategies that subvert the goal of the
opponent, that can be referred to as “conflict.” The goal of competition must be clearly
set into the process instead of into the results, making it clear that winning or losing is
very low in importance compared with learning and improving while competing (Cantador & Conde, 2010).
Create team-based games. Consider breaking students into small teams and consider using cooperative games. In a team-based environment, students believe they are
contributing to a larger purpose than just competing for themselves. While not the case
with all students, in any team environment some won’t participate or take control, which
does limit engagement. However, team-based games can minimize students’ competing directly against one another; the emphasis becomes one of cooperating to make their
team better rather than defeating another individual (Garcia & Tor, 2009). Team-based
games also allow for a combination of both personalization and group learning as well as
socialization. This combination provides learners with a safe environment in which they
can learn at a comfortable pace but still feel as though their learning efforts are contributing to a larger group.
Create a challenge for the student. A challenge is a call to engage in a difficult but
achievable task, suggesting uncertain outcomes resulting from one’s actions, multiple
goals, hidden information, and randomness (Wilson et al., 2009). Challenges have also
been shown to be strong motivators in learning (Jones, Valdez, Norakowski, & Rasmussen, 1994; Malone, 1981; Schlechty, 1997). They are correlated with both intrinsic motivation and motivation related to fostering competence and student efficacy (White, 1959).
Challenges should be used in gamification to initially engage students to start learning a
task. Often students who are reluctant to learn content can be persuaded to begin the process by being challenged through the goals they are to achieve in the gamified context.
Of course, what one student views as an enjoyable challenge another may view as
too difficult. Well-designed gamification offers multiple levels of difficulty and points
of entry into the content. Such options allow learners with different knowledge levels
to access the content and work toward the challenge, to personalize their learning
experience from the beginning, and to change how they approach the content as their
learning increases.
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Make the experience goal oriented as opposed to time or duration oriented. In
gamification, there are two types of goal orientation: performance orientation and mastery orientation (Blair, 2012). Each type of goal orientation impacts how achievements
awarded to students should be constructed. Students who favor a performance orientation
are concerned with other people’s assessment of their competence. Students who have a
mastery orientation are concerned more with improving their proficiency. Students have
a predisposition toward performance orientation, and poor gamification tends to push
students in that direction. To balance this predisposition, effective gamification should
instill a mastery orientation in the goals and feedback and seek to balance both orientations. Developing students’ mastery orientation means that they will more readily accept
errors and seek challenging tasks, providing them with the opportunity to develop their
competencies (Blair, 2012). Furthermore, when given mastery goals, students will have
a higher sense of self-efficacy and use more effective strategies. Students given masteryoriented goals perform better on complex tasks (Winters & Latham, 1996). In short, mastery orientation promotes students’ accomplishing their personalized learning goals. To
foster mastery orientation, educators should support students as they require them to earn
achievements. Errors and mistakes should be treated as opportunities to provide feedback
and encouragement.
Conclusion
Traditional schooling is often perceived as ineffective and boring by students (Dicheva,
Dichev, Agre, & Angelova, 2015). The use of educational games and the gamification
of instruction are promising approaches because of their abilities to engage students and
teach and reinforce knowledge and to personalize instruction for each student.
Demonstrating to the student that he or she is making progress toward the content
or skills to be learned is a key element in games and gamification. The act of moving
through content on the way to a clear end point—such as mastery of a particular terminal,
perhaps personal, objective—motivates students. Games and gamification can be used
to personalize instruction so students know where they are in the instructional process,
where they are going, and how much further they have to go (Kapp et al., 2013). A successful learner is typically active, goal directed, and self-regulating and assumes personal
responsibility for contributing to his or her own learning. Gamification is learner centered
in that it can be customized to accommodate student differences, can motivate students to
put more effort into learning, and can help students take responsibility for directing and
personalizing their own learning.
Action Principles for States, Districts, and Schools
Action Principles for States
a. Align game and gamification products, methods, and content with curriculum
content objectives, including the Common Core State Standards and Next Generation Science Standards. Seek partnerships with organizations creating gamified
curriculum and not just technology-based tools with no connection to curriculum.
Curriculum first; game and gamification second.
b. Remove statutory and regulatory barriers that constrict a district’s or school’s
ability to modify the time–pace–place structure of learning. Games and gamified
instruction can be used anywhere at any time.
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c. Provide information to districts and schools on promising gamification implementations in classrooms so they can witness best practices.
d. In teachers’ and leaders’ preparation and licensure requirements, include gamified
learning concepts and methods.
Action Principles for Districts
a. Be cautious of programs described as “gamified”; the term is used in various ways,
so be sure the program fits your purposes. Examine the gamified intervention to
ensure the emphasis is on learning and not simply on winning.
b. Educate parents and the school board on the educational value of games and
gamification. Often parents and school board members react negatively to children
“playing games” instead of “serious study,” so stakeholders must be educated on
the value of games and gamification for learning and personalization of instruction.
c. Provide professional development for school leaders and teachers to successfully
integrate games and gamification into their instruction. Professional development
needs to include instruction on software platforms that enable gamification and on
the curricular elements of gamification.
d. Create a catalog of games and gamified curricula that have been shown to enhance
learning and make it widely available so schools and teachers do not have to search
for effective solutions. One place to start is Mahon’s (2014) Creating a Content
Strategy for Mobile Devices in the Classroom.
Action Principles for Schools
a. Use the data captured through games and gamified instruction to provide personalized interventions and instruction. Games and gamified systems can provide rich
data on learner performance but must be monitored and leveraged properly to
provide the desired learning.
b. De-emphasize winning. Focus on the learning aspects and not on winning; keep
the stakes low. Include group, cooperative gamification as much as possible as
opposed to one-on-one competitions.
c. Provide both time and required technology tools for the students to partake in the
game or gamified instruction. Ensure that all students can access the game platform
and know how to properly use it.
d. Keep in mind that games and gamification are tools available to teachers but are
not a panacea. Games and gamification must be appropriately integrated into the
larger curriculum to achieve learner success.
e. Integrate games and gamification into the curriculum. Do not view games and
gamification as extra or something apart from what is being taught. The best results
from games are gained when the instructor introduces the students to what they
will learn in the game, has them play the game, and then debriefs the students on
what they learned playing the game.
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Personalizing Learning Through Precision Measurement
Janet S. Twyman
Personalized learning may be the most important thing we can do
to reimagine education in this country.
Richard Culatta
U.S. Dept. Of Education Office of Educational Technology, (2013)
Promising to “meet each child where she is and help her achieve her potential” (Wolf,
2010, p. 6), personalized learning has become extremely popular in K–12 education
(Cavanagh, 2014). The U.S. Department of Education emphasizes personalized learning
as fundamental for student-centered, future-ready, 21st-century learning (U.S. Department
of Education, 2010). State and local departments of education in Tennessee, Wisconsin,
South Carolina, Michigan, Oregon, Texas, and others have created offices of personalized learning or launched personalized learning initiatives (Ventura, 2014). Several major
foundations and national organizations are funding personalized learning programs, supporting personalized learning networks, or creating a myriad of resources and software
programs. Personalized learning also seems to have some empirical support. A recent
RAND study examining the use of personalized learning strategies across 11,000 students
indicates promising results: While levels of implementation varied, in general, reading
and math scores for students in schools using personalized learning strategies were substantially higher relative to national averages (Pane, Steiner, Baird, & Hamilton, 2015).
The mission underlying personalized learning and efforts to carry it out have a long
history in public schools (Ventura, 2014). District-level policy suggesting educators
adjust what, when, and how a student learns can be traced back to the late 1800s when
Pueblo, Colorado’s superintendent introduced a plan to enable students to move at their
own pace. Not long after, in 1912, the San Francisco Normal School began promoting students based on demonstrations of mastery in a given subject. In Democracy and
Education, John Dewey (1916) advocated placing the child (not the curriculum) at the
center of schooling, which influenced the Dalton Plan and its encouragement of each
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student to program his or her curriculum in order to meet his or her needs, interests, and
abilities (Dewey, 1922). Within higher education, Fred Keller (1968) introduced the Personal System of Instruction (PSI) and its emphasis on student-paced mastery of content,
digestible units of instruction, small-group tutoring, and formative assessments, garnering
considerable credibility from empirical research (see Fox, 2004). National support for
individualization and personalization for students with special needs appeared in 1990,
with the Individuals with Disabilities Education Act (IDEA) and the requirement that an
Individual Education Plan (IEP) consider each student’s unique learning needs to determine learning goals and support needed. The 2010 National Education Technology Plan
called for:
engaging and empowering personalized learning [emphasis added] experiences for
learners of all ages. The model stipulates that we focus what and how we teach to
match what people need to know and how they learn. It calls for using state-of-the-art
technology and Universal Design for Learning (UDL) concepts to enable, motivate, and
inspire all students to achieve, regardless of background, languages, or disabilities. It
calls for ensuring that our professional educators are well connected to the content and
resources, data and information, and peers and experts they need to be highly effective.
And it calls for leveraging the power of technology to support continuous and lifelong
learning. (A. Duncan, in U.S. Department of Education, 2010, p. v)
Yet exactly what is personalized learning? Various organizations have similar, yet
unique, definitions. The International Association for K–12 Online Learning (INACOL)
states that personalized learning “is tailoring
learning for each student’s strengths, needs and
Yet exactly what is personalized
learning? Various organizainterests—including enabling student voice
tions have similar, yet unique,
and choice in what, how, when, and where they
definitions.
learn—to provide flexibility and supports to
ensure mastery of the highest standards possible”
(Patrick, Kennedy, & Powell, 2013, p. 4). The
Glossary of Educational Reform (2015) refers to personalized learning as “a diverse variety of educational programs, learning experiences, instructional approaches, and academic-support strategies that are intended to address the distinct learning needs, interests,
aspirations, or cultural backgrounds of individual students” (para. 1). Next Generation
Learning Challenges (n.d.) characterizes personalized learning as “an education model
where students are truly at the center, learning is tailored to individual students’ strengths,
needs, and personal interests. Learning opportunities take into account existing knowledge, skills, and abilities, set high expectations, and push students in supportive ways to
reach their personal goals” (para. 1). Wikipedia (n.d.) tells us that personalized learning is
the tailoring of pedagogy, curriculum, and learning environments by learners or for learners in order to meet their different learning needs and aspirations with technology—used
to facilitate personalized learning environments.
While these definitions all seem to refer to desirable goals in education, what does personalized learning really mean for the classroom? What do the different descriptions and
terms entail? If we deconstruct Wikipedia’s definition: Pedagogy is the method and practice of teaching and involves how the teacher delivers instruction, manages classrooms,
motivates students, encourages learning-to-learn skills, and the like. Curriculum refers
to the specific lessons and content to be taught. Learning environments are “the diverse
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physical locations, contexts, and cultures in which students learn” (Glossary of Educational Reform, 2013a, para. 1). A learning need is defined as an identified gap between
the required or desired knowledge or capability and the actual knowledge or capability of
the learner (Glossary of Educational Reform, 2013b), which is made more complex by
differing types of context-driven learning needs. Finally, Merriam-Webster (n.d.) defines
aspirations as “a strong desire to achieve something high or great” (para. 3).
Each of these components is highly complex on its own, requiring expertise, resources,
and support to understand and implement. How does a teacher gain such pedagogical
expertise? What is an effective curriculum, how do we know, and when and how do we
use it? How can supportive learning environments be created and maintained? How does
one determine learning needs, especially when needs may be of different types and context driven? And of course, aspirations can be very hard to discern; often one is not fully
aware of one’s own desires, let alone those of others. Creating a milieu that accomplishes
all these things would be challenging for a teacher of a single student, exponentially more
so for a class, a school, or an entire system. So how do we personalize learning, for each
individual student, across subject matter and grade level, for all students? This chapter proposes that precision measurement aided by technology and integrated with
a strong relationship between the student and a caring teacher is instrumental in
achieving the goals of personalized learning.
Let us consider one more perspective on personalized learning. As defined by the Center on Innovations in Learning, personalized learning involves
the use of multiple instructional modes to scaffold each student’s learning and enhance
the student’s motivation to learn and metacognitive, social, and emotional competencies
to foster self-direction and achieve mastery of knowledge and skills. Personalization
ensues from the relationships among teachers and learners and the teacher’s orchestration, often in co-design with students, of multiple means for enhancing every aspect of
each student’s learning and development (see Murphy, p. iii, in this volume).
It is the centralizing of the relationship between teacher and student and the deep understanding of instruction, in what and how to teach and learn, that ultimately personalizes
instruction. Refining the popular personalized learning phrase “variation in time, pace,
and place,” this chapter proposes that, with the competent guidance of a caring teacher
armed with astute technology, true personalized learning varies the time, place, path,
pace, practice, and trace of learning for each and every student (Twyman, 2015). After
briefly describing time, place, path, pace, practice, and trace, this chapter’s primary focus
will be on how precision measurement makes truly personalized learning possible.
Time. Time, or “seat time,” refers to the amount of time students are required to be
in a course or grade and historically has been tied to funding and student progression.
Traditionally, time has been held constant (i.e., quarters, semesters, grade-level year)
while individual student outcomes during that time varied widely. Personalized learning,
especially in a competency-based form (see Twyman, 2014a), does away with time-based
requirements in favor of individual student advancement upon mastery. It also supports
the notion of “anywhere, anytime” learning, which occurs outside the traditional classroom at any time of the day.
Pace. Pace is the rate at which something progresses; in education it is the speed at
which progress is made through a particular curriculum or instructional program, such
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as the number of days a student takes to master one unit on the Civil War. Instructional
pacing is the speed at which a teacher presents a lesson, with most scholars advocating a brisk pace to enhance student attention, increase responding, and decrease off-task
behavior (Lignugaris-Kraft & Rousseau, 1982). Historically, educational progression
has been lock-stepped, with an entire class moving through a unit in the same amount of
time, often dictated by the organization of the textbook or some other structural concern.
Within personalized learning, pace is determined by individual progression and is not a
reflection of ability (i.e., fast = smart; slow = less smart) but rather a dimension of how a
particular student may cover particular material at a particular time.
Path. Path refers to the route a student takes to move towards his or her learning objectives. A learning pathway indicates the specific course of study and experiences a student
has on the way toward his or her specific goal, such as graduation. In a personalized
learning system, schools offer many pathways, including different courses, programs,
and learning opportunities in and out of school so that each student may create his or her
own goal path (Glossary of Educational Reform, 2013c). Learning pathways incorporate
diverse educational options both outside of typical school settings (e.g., work-study, community service, internships, apprenticeships, online instruction, or even travel), as well as
from more traditional learning experiences, all under the assumption that relevant learning accomplishments are to be recognized and valued equally wherever students achieve
them. Personalized learning adds further refineIn personalized learning, teachers
ment to learning pathways, moving from choices
vary their practice based on the
that are offered by the school to opportunities
needs, interests, performance, and
that are created by the student, supporting greater
goals of each of their students...
flexibility and customized learning experiences
based on specific interests or needs (Glossary of
Educational Reform, 2013c) and supporting student ownership of learning (Secondary
School Consortium, n.d.).
Place. No longer is schooling required to happen inside the classroom. The place of
learning can vary widely, including within or outside the bricks-and-mortar school building, students’ homes, the community, places of business, and so on. As part of “anywhere,
anytime” learning, the advent of digital technologies makes anyplace learning truly
possible.
Practice. Practice refers to what the educators do to facilitate learning—in other
words, the actual application or execution of teaching. On a larger scale it may also refer
to the implementation of policies at the school, district, or state level and the tools and
systems to support them (such as schoolwide data systems or a state waiver of the Carnegie unit). For better or worse, K–12 education proffers a myriad of educational interventions—practices to be implemented by educators—but offers little specific guidance
on what practices to use, when, with whom, under what conditions. The growing field
of educational data mining and predictive analytics (see Baker, 2013; Baker & Yacef,
2009) may soon change that; however, educators should always avail themselves of an
array of evidence-based strategies and tactics (teaching practices) to have at the ready
for use with each of their unique and diverse students. In personalized learning, teachers vary their practice based on the needs, interests, performance, and goals of each of
their students, making the interactions between teacher and student one of the ultimate
ways to personalize learning. The practice of personalizing learning can be complex, with
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the responsibility both on the teacher and on the student. Initially the student may help
inform which best teaching practices might be needed based on his or her current level,
goals, and interests. Once implementation of that practice has begun (the act of teaching),
the student provides information on the effects of that practice based on his or her learning gains and motivation.
Trace. The effects of practice lead us to trace, or what remains as and after teaching occurs. How do we know when a student has learned something or, perhaps more
importantly, if a student is learning? Trace is the objective, notable change that comes
from teaching and learning and requires some form of detection (i.e., perceivability,
recognition). Detection may be in the form of direct or indirect observation, formative
assessment (see Andrade & Cizek, 2010), alternative assessments (see Herman, 1992),
or in the multitude of ways learning can be validated in competency-based education
(see McClarty & Gaertner, 2015). Trace may be uniformly measured (as in standardized assessments); however, its measures are probably best determined by individual
context. It should be observed frequently and in real time (as found in formative assessments). Trace may be represented as a permanent product (as found in student portfolios
or project-based learning), recorded automatically (as found in some computer-based
instruction), represented by other means (such as grades or badges), and detected by
either the teacher or student (preferably both) using some form of measurement. In other
words, trace is not one thing, but represents the numerous empirical, actionable methods
to indicate a learner’s current status and progression, in context.
Measurement in Education
Trace relies heavily on measurement. In education, few terms evoke more emotion
and opinion than measurement. Critics equate it with rather unpopular items like
accountability, standardized testing, or narrowing the curriculum (i.e., teaching to test,
blind memorization, or rote learning) and tie it to policies often perceived as punitive,
such as adequate yearly progress, value-added teacher evaluation, or student tracking (see
Popham, 2000). Measurement has been accused of being a woefully inadequate means of
getting at what really matters in education. However, the premise of this chapter is that
measurement is essential to any earnest teaching (or learning) effort. Without it we cannot
truly or well personalize instruction for any student, let alone for all students. When done
well and for the right reasons, measurement is one of the most caring and beneficial acts
teachers can do.
Known instances of formal assessment (a form of measurement) first appeared in
America’s public education system in 1642 with the passage of the Massachusetts Bay
School Law requiring children to know the principles of religion and the capital laws of
the commonwealth. Given the overall purpose of schooling, it seems some form of measurement is inevitable (Ross, 1941). Edward Thorndike, the father of modern educational
psychology, recommended collecting qualitative information to help teachers address
practical educational problems (Beatty, 1998). The last 50 years have seen a move
towards greater accountability for student learning and developing a “culture of evidence” within schools (Shavelson, 2007). In a departure from the longstanding proxy for
student performance (i.e., graduation rates), schools are pushed to measure learning more
directly, with both specificity (at the level of standards or learning objectives) and broadness (across curriculum domains and subject matter). Measurement now focuses on “the
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common aims of (a) arriving at defensible conclusions regarding students’ standing with
respect to educational outcomes deemed important, (b) documenting student achievement, (c) gauging student progress, and (d) improving teaching and learning” (Agger
& Cizek, 2013, para. 1). It is in the last two categories that personalization comes into
play. While evidence of student learning is important, even more so is knowing what that
evidence means and how to act on it. These are the core questions regarding a student’s
educational experience and the personalization of learning.
It may be useful to consider the difference between measurement, evaluation, assessment, and evidence, as understanding the differences is most beneficial and may be
instrumental in teaching effectively (Kizlik, 2015). Most commonly, measurement
involves the process by which the attributes or dimensions of something are determined,
usually using some standard instrument or scale. Measurement involves collecting
information using some sort of standard metric and implies some level of knowledge in
how to use the scale and understand the results (an example provided by Kizlik, 2015,
involves a person with no knowledge of Ohm meters applying one to an electrical circuit
and unable to understand the results). Measurement provides us with evidence, which is
a clear, objective indication often used to inform (or support) a conclusion. Relevant to
education, Slavin (2015) asks quite succinctly: “How can we use evidence to make sure
that students get the best possible outcomes from their education?” (para. 9).
Considering evidence from what has been measured moves us into the realm of
assessment, or the systematic collection, analysis, and interpretation of information
relevant to a particular outcome (Suskie, 2004). Various types of assessments are
specifically designed to yield information relative to the question being asked (e.g.,
standardized assessments are administered and scored in a predetermined, standard
manner, often to answer larger scale comparative questions; summative assessments
are used to evaluate student learning at the end of an instructional unit or period of time
and answer post hoc effectiveness questions; formative assessments are used while
the learning activities are in progress and answer questions about current teaching
effectiveness; see Layng, Stikeleather, & Twyman, 2006). It is when we assign some
value to assessment that we arrive at evaluation or the process of making judgments
based on assessment and evidence (Levine, 2005).
For example, let’s consider a third-grade spelling lesson of 10 words, taught in the
more traditional manner of repeated writings of the words, writing sentences containing
the words, and an end-of-the-week quiz. Let’s also consider the same 10 words taught
using interactive digital media where the students solve games using the words, use them
in an animated story, and test out on each word individually when ready. We measure the
number of words spelled correctly by students across both conditions. This is evidence
gleaned from the two conditions. When we look at the number correct compared to our
goal of 10 words, we are making an assessment. When we compare those results, either
to what students knew previously or between the two conditions, and make a statement
about which is better, we are evaluating the evidence. Thus, measurement, in and of
itself, does not involve judgment of the results. Additionally, although assessments
are used to evaluate educational progression and inform decision making, their
administration often involves contrived circumstances, necessitating inference about the
results in relation to what a learner actually knows (Kizlik, 2015). Understandably, this
injects skepticism into the picture. In a survey of five teaching cohorts, Miller (1998,
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cited in Mehrens, 1998) found that only 11.3% to 54.7% of public school teachers
believed the state-mandated standardized assessments have had a positive effect on
student learning, with even fewer, 13.1% to 28.7%, viewing the results as an accurate
reflection of student performance.
Assessment results are often morphed into some form of statistics or average to inform
our understanding of student ability. In determining what works best for which students,
when, and where, the use of statistical averages poses an often-unrecognized yet persistent problem: There is no such thing as the average learner. Averages tell us nothing about
an individual child, nor do they give us any indication of what worked or didn’t work for
that, or any, individual. As noted by Rose (2016) in The End of Average, it is not possible
to draw any meaningful conclusions about a
particular human being when using statistical
In determining what works best
for which students, when, and
averages, yet schools are designed to evaluate
where, the use of statistical averand recognize learning based on comparisons
ages poses an often-unrecognized
to the average learner, a mythical notion of a
yet persistent problem: There is no
one-size-fits-most model that ignores individusuch thing as the average learner.
ality. Rose (2016) provides a useful example:
In the 1950’s the U.S. Air Force was investigating why pilots were struggling to control
their planes. They determined it had nothing to do with training or pilot error, but instead
the way the cockpits had been designed since the 1920s—to fit the ‘average’ pilot. In the
1920s, when military aviation was under the command of the U.S. Army Air Service,
over 4,000 pilots were measured across 10 dimensions, assuming most would be within
the average for most dimensions and expecting many would fit all 10. In actuality, none
of the pilots fit the average size profile. Designing cockpits for the average man resulted
in jets designed for no one. This discovery brought the Air Force to an adaptable design,
leading to the invention of the adjustable seat (an innovation that is now commonplace).
Likewise, in our efforts to support personalized learning, we must change our emphasis
from the average learner and standardized assessment to that of individual learners and
precision measurement.
Precision Measurement
What is meant by precision measurement? Precision yields consistent results when
repeated and represents a high level of correspondence between the measured value and
the “true value” based on the reproducibility of results. When “precise,” one is exact,
accurate, and careful about the details, and it conveys a sense of quality. We need that
level of exactness, detail, and quality when caring and doing something about the learning of our students. Precision measurement done in real time, as teaching and learning
are occurring, can empower both teachers and students by moving away from the rather
inefficient (with regard to effecting learning) practices of statistical averages of learning,
post hoc testing, and instructional decision making after the teaching is done. Precision
measurement is the rational outcome of the combination of recent guidelines, such as
evidence-based practice and data-based decision making; of known strategies, such as
formative assessment and curriculum-based measurement; of lesser known areas, such
as precision teaching and behavioral education; and of new possibilities that arise from
educational data mining and learning analytics.
If, as suggested, precision measurement—aided by technology and supported by a
strong relationship between the student and teacher—is instrumental in achieving the
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goals of personalized learning, then it is important to know exactly what precision
measurement is. This chapter posits precision measurement as the real-time, in situ
collection of relevant evidence regarding the current state and progression of a student’s knowledge, abilities, and attitudes—evidence to be used in making meaningful, moment-to-moment, individualized decisions about what and how to teach and
learn. It is based on these premises:
a. The learner knows best;
b. Teacher relationships with students are critical;
c. Measurement imparts understanding; and
d. The best technology is indentured to the service of decision making.
Consider this example: “Juan” was in a middle school science class learning about
states of matter and applying various forces to demonstrate how molecules change matter
into different states (solid, liquid, gas). Juan was interested in chemistry and liked working in the lab. Out of a variety of resources curated by his teacher and class, Juan chose
to do a web-based interactive simulation,1 adding and removing heat to watch different
types of molecules form a solid, liquid, or gas and monitoring the relationship of the
temperature and volume of a container to its internal pressure in real time. His goal was
to relate the interaction potential to the forces between molecules. The program provided detailed information on the variables at work; peppered Juan with just-in-time “big
picture” and specific questions about what he was learning; provided him with timely,
real-world feedback on his experimentation; and kept a log of all his efforts, including
what he tried and what did and didn’t work, the types of errors he made, how quickly
he worked through things, his chosen sequence of tasks, and so on. Juan had access to a
steady flow of information about his learning, which he used to revisit some experiments.
He and his teacher reviewed the log often, and considered its reflection of his metacognitive skills and how it fit in with his other learning. Juan soon saw that he didn’t always
attempt all experimental variations and that he was struggling relating a pressure–temperature diagram to the behavior of molecules. He wanted help interpreting the graphs
of interatomic potential. His teacher, knowing of Juan’s shyness, suggested a project
with a classmate who was also interested in chemistry. They jointly created a video using
materials available in the school and community that demonstrated how forces on atoms
relate to interaction potential and embedded questions and answers about the graphs from
their experiments to show their understanding. Juan realized that he wanted to do more
field-based work in chemistry and science. We’ll return to this example as we consider
the premises of precision measurement.
The Learner Knows Best
All too often, students are relegated to a passive role in their own learning, plied with
information that will be “on the test” (DeWitt, 2014). Two key tenets of personalized
learning involve giving students “voice and choice” in their learning (Ripp, 2015), thus
increasing their decision making and personal responsibility within the instructional
process. “Voice” acknowledges a student’s interests, values, opinions, perspectives, or
ambitions; “choice” often refers to curriculum methods, time and place of learning, and
This lesson is adapted from http://phet.colorado.edu/en/simulation/states-of-matter (log in
required).
1
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even what to learn. While each of these are important to personalized learning, a perspective incorporating precision measurement would arm students with the knowledge and
tools to speak coherently about their learning and make informed choices.
In our example with Juan, he “knew best” with regard to his personal interests and
aspirations and expressed his preference about what to learn and how to learn that new
information and even how to demonstrate that knowledge. He was supported by precision
measurement, not only by the data provided within his web-based experiments, but also
by the data showing which concepts he knew well and where he needed further understanding. He used those data to choose which concepts to review or when to conduct
additional experiments and saw his understanding improve immediately and over time.
Precision measurement is a vehicle for students to use their own data to make decisions, determine what they should do next, and challenge themselves to do better. Feedback on progression towards a chosen goal is highly motivating to students (Hanover
Research, 2012). Students who track their own progress forward are more likely to make
greater gains toward reaching their goals than students who do not, as indicated by a
32% gain in achievement found in a recent meta-analysis of research by Marzano (2010).
Research indicates that individuals are motivated by success and competence, thus precision measurement and continuous assessment can enhance motivation in these ways:
●● Emphasizes progress and achievement rather than failure;
●● Provides feedback to move learning forward;
●● Reinforces the idea that students have control over, and responsibility for, their
own learning;
●● Builds confidence in students so they can and need to take risks;
●● Maintains relevance and appeal to students’ imaginations; and
●● Provides the scaffolding students need to excel (Hanover Research, 2012, p. 13).
Many believe a measurement and technology approach to personalization involves
gathering data on what the student knows and can do, using algorithms to validate the
information and set goals for learning, and determining a unique set of learning experiences from those analyses (Wiley, 2015), all of which result in an individualized, yet
prescribed, learning path for the student. While likely effective, such systems run the
risk of diminishing the rich opportunity to learn for oneself what to do next, perhaps
even eliminating the learner’s active role in this “personalized” method. A better model
continues to involve data on what the student knows, yet also presents a comprehensible view of that information and requires students to consider and make decisions for
themselves. Because precision measurement highlights ongoing performance relative to
identified goals and other variables, it becomes the basis on which the student and teacher
may decide what to do next—a critical form of voice and choice that is linked to higher
order self-management skills (Lindsley, 1990). It has been shown that when students have
access to their data, they play a larger role in choosing their own learning paths (DarlingHammond, 2010).
Student voice and choice has roots in the concept that “the learner knows best” (Lindsley, 1972), with a difference in that “knowing best” is connected to data and analysis
and not a general sense of “voice and choice.” The data indicate what is working and
what is not. If a student is progressing well as demonstrated by the charted data and
other observed and measured variables, then the program is appropriate for the student;
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conversely, if there is little or no progress or other observed variables are less than ideal
(e.g., affect, attendance, alternative behaviors), then the instructional program or other
variables must be changed (Binder & Watkins, 1990). The learning experience must
“work” for the student. However, it takes a thoughtful and informed analysis of this information to improve the experience, best done by the teacher and student in concert. It is
the role of the teacher to which we will turn next.
The Teacher–Student Relationship
Teacher relationships with students are critical. While evidence-based practice is based
upon research on effectiveness, it becomes actionable and powerful when integrated with
teacher expertise and a thorough understanding of a student. This understanding comes
not only from multiple sources of information, but also is built upon a history of interaction, caring, interest, and support (Redding, 2013).
Precision measurement supports this relationship. In our example with Juan, his teacher
could have simply identified the standard to learn and the myriad of “educational”
resources available in school or online and left it to Juan to determine exactly what and
how he was to learn. Instead, his teacher served as a guide through not only his study of
states of matter, but in how to focus on his strengths and interests, what resources were
available for concept learning and practice, which student might serve as a good partner for the project, and how to interpret and respond to data about his own learning. In
this world of fingertip-ready information, learners need an advisor to help them learn to
understand and organize information, comprehend complexity, write coherently, solve
problems, work well on their own and with others, contextualize their own thoughts,
reason productively, manage their own behavior, maintain positive motivation, and even
persist in the face of difficulties (Slavin, 2016).
While noting the importance of warm and caring relationships, White (1986) further
contends that “in order to be responsive to the pupil’s needs the teacher must be a student
of the pupil’s behavior, carefully analyzing how that behavior changes from day to day
and adjusting the instructional plan as necessary to facilitate continued learning” (p. 1).
Precision measurement enhances this aspect of the teacher’s role and perhaps changes
it from that of an encyclopedia of transferable knowledge and deliverer of evidencebased procedures to that of an aware, motivating, and engaging learning guide who uses
objective, in-the-moment information to ensure students become eager, competent, and
self-reliant learners (see also Slavin, 2016). Before we can transform classrooms into
places where students determine their own learning paths and take responsibility for their
progress, teachers must understand how to plan, lead, and manage personalized learning
(Grant & Basye, 2014), including knowing “academic strengths and weakness as part of
a complete learner profile that gives a holistic view of each student” within an assessment process that is “embedded within each lesson and used as a tool for immediate and
consistent feedback” (Mead, 2015, para. 2).
These practices are related to data-based decision making; personalization relies heavily on teacher ability to conduct formative assessments and ongoing progress checks so
that they may adapt instruction to student needs (Hamilton et al., 2009). However “as
data systems become more readily available to teachers, the ability to pose questions
that generate useful data will become increasingly important” (Means, Chen, DeBarger,
& Padilla, 2011, pp. 13–14). It is in this vein that precision measurement enhances
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and extends the critical practice of formative assessment and using data to personalize instruction to using empirical information to better understand and serve the “whole
learner,” not just the instructional problem at hand. Teachers (and learners) who pose
questions that generate useful data will not simply be asking how many answers are correct, but deep, humanizing questions that support individual learning and growing. Those
types of precision measurement questions will be described next.
Measurement Imparts Understanding
The premise is simple: The more a teacher knows about a student, the better he or she
is able to personalize instruction and help that student. The more current and relevant
that information is, the better the help is likely to be. In our example with Juan, precision measurement facilitated his teacher’s (as
Effective collection of, analysis
well as his own) specific awareness and deeper
of, and responsiveness to student
data is central to the development
understanding of his needs. This instantiation of
of personalized learning environmeasurement is not about compliance or punitive
ments at all grade levels.
accountability, but is about using empirical evi(Hanover Research, 2012)
dence to better understand a student. We do this
by measuring what matters. As noted by Shavelson (2007), cultures of evidence “will not
automatically lead to educational improvement, if what counts as evidence does not count
as education” (p. 1). We need to tie our measures to improved outcomes for all learners. It
is widely acknowledged that technology enables personalized learning, involving sophisticated measurement systems that dynamically track, analyze, translate, and illustrate
data to not only inform the student and teacher but also to help determine the instruction,
tools, content, and other learning variables best suited for each student—all working
together seamlessly (Hanover Research, 2012).
In practically all aspects of life, data support our decisions and increasingly help us
personalize our experiences (e.g., when music streaming services suggest particular
songs based on listening history or when shopping sites make purchase recommendations based on data from purchases, browsing, and other sources). The same is becoming
true for education. The forms of precision measurement may be different depending on
context (e.g., who and what is being taught, where learning is occurring, what technology
resources are available), yet each form shares these common features:
●● supports decision making and choice
●● informs knowledge and understanding of the student or situation
●● is used to understand and alter teaching practices or other variables
●● aids a “bigger picture” perspective
●● provides immediate, actionable information to teachers and students
●● occurs frequently (continuous or ongoing)
●● may be embedded or additive
●● is empirical, based on direct or indirect observation, real-time or permanent
product
●● is reliable and valid
We know better evidence of learning is important, and even more so is knowing what
to make of and how to act upon that evidence (Shavelson, 2007). Obviously precision
measurement isn’t simply measuring how well a student is doing the variables related to
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content knowledge, but repertoires related to the ability to problem-solve and extrapolate,
work fluently and with generativity (a form of creativity, see Johnson & Layng, 1992),
persevere under difficulty, and the many other interpersonal or “soft skills” currently
referred to as grit (Duckworth, 2007), growth mindset (Dweck, 2007), or personal competencies (Redding, in this volume). Each involves potentially measurable variables that
affect learning (many are still being identified), which can be strengthened to improve
student learning and well-being. Aided by technology, this type of measurement supports
the building of interactive programs that recognize, match, and support critical factors
that influence how individuals learn (such as psychological factors, the impact of emotion on learning, or relationships between humans and the learning environment; Martinez, 2001). With this type of information, teachers can predict and alter key instructional
variables, such as the type, timing, and sequencing of instructions; stimulus discrimination and generalization procedures; fluency and resistance to distraction or forgetting;
or the effects of temporary, automatic, or natural social consequences. (See both CreanDavis and Layng in this volume for further discussion on the measurement and teaching
of these variables and Baker for the use of predictive analytics in personalized learning.)
If we consider personalized learning to be more than a reflection of a student’s interests,
goals, and motivations, then measurement of the dimensions presented above is vital for
truly personalized learning.
Technology in Service to Decisions
The best technology is indentured to the service of decision making. While the concept
of personalized learning has been around for some time, advances in digital content and
delivery have placed personalized learning within reach for an increasing number of students, teachers, and schools. The flexibility inherent in digital technologies supports student-directed learning, improves interest and engagement, and provides multiple learning
opportunities to maximize understanding (Hanover, 2012). As noted by Greaves (cited in
Demski, 2012, p. 2), “if the students are leading their personalization via technology, then
their instruction can be personalized based on a hundred variables instead of one or two.”
Technology supports personalized learning in a number of ways: students can use interactive, innovative teaching software and applications to learn at their own pace; assessment
and monitoring of student progress can occur in real time; and students can interact with
course material at any time, from anywhere (Hanover Research, 2012). These features,
while beneficial, refer mainly to the technology of tools (i.e., digital devices and their
capabilities) and not necessarily to the process of teaching and learning (i.e., software and
algorithms; for more information on the distinction between technology tools and process, see Layng & Twyman, 2013, or Twyman, 2014b). While the capabilities of digital
tools to conduct and support precision measurement are essential, it’s their ability to
enhance decision making that ultimately helps personalize learning. In our example with
Juan, technology tools supported his access to a wide range of curriculum content which
he could use anywhere and measured both his experimentation and his own progress.
The technologies that supported the process of teaching and learning guided him using
high-quality, adaptive instruction, vetted by his teacher, matched to his interest, and tuned
to his current knowledge level. It also provided him with information on his own learning
that allowed him to stretch his cognitive and creative boundaries, engage in problem solving, and make meaningful decisions.
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Much attention is paid to educational software’s ability to prescribe learning paths, differentiate and individualize instruction, and hone in on and extrapolate from patterns in
responding (Horn & Staker, 2011). Often called adaptive learning or intelligent software
(e.g., Knewton, Cognitive Tutor, Lumen, etc.), these programs respond to a student’s
interactions in real time by automatically providing individualized support (Blair, 2016).
Early research has shown that an automated personalized curriculum sequence (based
on pretest scores) providing a concise learning path and modifying instruction based on
course difficulty was superior to conditions in which students freely browsed learning
content (Chen, 2008). In a blog posting, Feldstein (2013) discusses adaptive learning
software; here are a few examples drawn from that posting:
●● A student using a physics program answers quiz questions about angular momentum incorrectly, so the program offers supplemental materials and more practice
problems on that topic.
●● A history student answers questions about the War of the Roses correctly the first
time, so the program waits an interval of time and then requizzes the student to
make sure that she is able to remember the information.
●● A math student makes a mistake with the specific step of factoring polynomials
while attempting to solve a polynomial equation, so the program provides the student with extra hints and supplemental practice problems on that step.
●● An ESL writing student provides incorrect subject/verb agreement in several
places within her essay, so the program provides a lesson on that topic and asks the
student to find and correct her mistakes.
Intelligently designed software that automatically adapts to each learner may be an
instructional game changer; however, precision measurement embedded into technology does not mean that the technology makes all the decisions for the teacher or student.
Even instructional decisions, such as the
“Technology alone isn’t going to improve
examples listed above, should be left
student achievement. The best combinaonly to software that has been tested and
tion is great teachers working with technology to… engage students in the pursuit
validated and whose educators understand
of the learning they need.”
the underlying decision-making pedaU.S. Secretary of Education Arne Duncan
gogy. Technology to support personalized
(2010)
learning should not be solely focused on
automatically selecting, sequencing, and presenting just the right information for the
learner at just the right time, a situation which may result in a learner simply sitting back
and clicking with no judgment or thinking required (Wiley, 2015); it must, at a very minimum, provide the basic information upon which its users can make informed choices.
With the guidance of an informed teacher, technology that enables precision measurement should provide the conditions learners need to develop the skills required to successfully navigate their learning pathways and the information-rich world around them.
As noted by Wiley (2016):
Rather than making complicated decisions on behalf of students in a black box, these
systems should surface their data and support students in evaluating them and making their own decisions about what and how to study….In the long run, the true power
of adaptive and personalized systems will only be realized when they are designed to
simultaneously support student learning in the discipline and increase human agency,
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giving students and faculty the chance to develop their metacognitive and pedagogical
skills rather than contributing to their slow demise.
Hence the true power of precision measurement in the education technology process is
its potential to help us make better decisions and thus become better decision makers, in
education and in life.
Caveats, Considerations, and Conclusions
Like the promise of personalized learning, the potential of precision measurement to
enhance learning and student outcomes is great. However, as a whole, K–12 education
is not quite there yet. A first hurdle is concern and fear around data and measurement.
Before considering precision measurement, the reasons for measurement should be
addressed. Measurement should never be used as the lever to punish or discredit anyone
or anything, including the school or the curriculum, as is too often feared (Levine, 2005).
It should not be a form of educational accountability (Browder, 1971). Using precision
measurement as an essential tool to make decisions about instruction may go a long way
to alleviating these concerns.
This better understanding and use of measurement should be a part of professional
development, another hurdle in our quest. Even teachers who regularly use performance
or formative assessments, including informal observation or paper-and-pencil responses,
in making day-to-day classroom decisions, believe that more training is needed in the
competent use of data and making educational decisions (Kershaw & McCaslin, 1995).
Related are concerns about how to share data with parents and involve both them and the
student in the decision-making process, highlighting the importance of clear, meaningful
data and the need to foster a culture of support for precision measurement and its use in
enhancing learning and student outcomes. Directly teaching data-based decision-making
skills to educators, students, and parents is essential.
Lack of common data standards and concerns about data ownership and privacy pose
other hurdles. Educational data systems do not always employ interoperability standards
(i.e., a system’s ability to work with other systems without special effort by the user)
that would support secure, easy sharing of information between educators, schools,
districts, states, students, and their families. This means educators are missing significant opportunities to use data to improve and personalize learning (U.S. Department of
Education, 2016); however, national interoperability standards are being proposed and
tested to improve the quality and effectiveness of technology-enabled tools and resources.
Additionally, educators and policymakers around the country are rightfully concerned
about the protection of students and their families. At least 46 states have introduced
bills addressing student data privacy, and 15 states have passed new student data privacy
laws (Data Quality Campaign, 2015). For example, California’s Student Online Personal
Information Protection Act requires developers to meet cyber-security standards, prevents
the selling of student data for advertising purposes, restricts student profiles for noneducational purposes, and requires deletion of student data at school or district requests.
Questions of who owns the data, how to use it to do the most good, and how to protect
the individuals and systems on which the data are based are questions facing us now, and
in the coming years.
The time to act is now. Educators are acutely aware of their responsibility to ensure that
all students master critical content, and they strive to do this with specific and evolving
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plans that incorporate the varied abilities, needs, interests, and performance of each student. Effective, caring educators don’t enter a classroom simply “hoping” their students
will learn—they avail themselves of everything they have to ensure student learning;
“[t]he possibility of student learning needs to rely on something sturdier than ‘hope’”
(Meyer, 2016). Precision measurement underpins a teacher’s ability to answer the question, “What does this student need at this moment in order to be able to progress with
this key content, and what do I need to do to make that happen?” (Tomlinson & Imbeau,
2010, p. 14). If we do believe in the promise of personalized learning, then we must realize that personalized learning is something educators DO, and precision measurement
supports that doing. Precision measurement aided by technology and integrated with a
strong relationship between the student and a caring teacher is instrumental in achieving
the goals of personalized learning. Variation in the time, place, path, pace, practice, and
trace of learning is essential for each and every student. It is the trace of learning, in the
form of precision measurement, that provides educators with real-time, relevant evidence
regarding a student’s progression of knowledge, abilities, and attitudes, so that together
they can make meaningful, moment-to-moment, individualized decisions about what and
how to teach and learn.
Action Principles for States, Districts, and Schools
SEAs

LEAs

Schools

Create and maintain a portfolio of personalized learning/precision measurement
exemplars (at the district, school, teacher, and student level) to inspire and serve
as a model and mentor for others.







Foster a culture of support for precision measurement and its use in enhancing
learning and student outcomes.







Support small or rural communities with the development of district consortia to
foster personalized learning grounded in precision measurement and enhanced
by technology.



General

The Learner Knows Best
Focus on students and learning; use that focus to determine what each learner
needs to succeed, develop the systems of support for that need, measure and
evaluate the success of that support.







Encourage, teach, and support students to examine their own data, using it to
set, modify, and reach learning goals.











Provide supports for precision measurement and continuous assessment to
enhance student motivation.
Teacher Relationships With Students Are Critical
Make precision measurement an essential part of an ongoing cycle of improvement.



Provide supports for precision measurement and continuous assessment to
enhance educator motivation.





Provide job-embedded professional development focused on using data for
instructional improvement and student achievement.







Build and embed teacher evaluation frameworks that support evidence-based
decision making and foster personalized learning.
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SEAs

LEAs

Schools

Establish a clear vision for data use; develop and maintain a location-wide data
system.







Provide supports that foster a data-driven culture.











Measurement Imparts Understanding

Make data part of an ongoing cycle of instructional improvement.
Teach students to examine their own data and set of learning goals.
Provide ongoing and regular feedback, including, at a minimum, frequently
updated individual student data that can be used to determine progress toward
mastery.



Ensure that LEAs and schools use interoperable data systems (e.g., student
information, instructional improvement system, human resources, and budget
data).







Collect relevant, actionable data on enrollment, participation, progress, completion, and learning outcomes.







Ensure data are accessible, discoverable, and usable (i.e., open data format to
promote understanding, innovation, and personal and system responsibility. See
Burwell, VanRoekel, Park, & Mancini, 2013.).







Enable third-party providers access to data to support personalized learning,
while also protecting students’ privacy and FERPA rights.



Incorporate, but do not rely solely upon, comprehensive learner profiles and
predictive analytics to provide adaptive learning and power customized learning
paths for each student.





Ensure educators (and students when appropriate) understand the pedagogy,
data, and decision-making opportunities in educational software.





The Best Technology Is Indentured to the Service of Decision Making

Create funding mechanisms for districts and schools to encourage innovative
uses of technology to support decision making at all levels.



Publish annual evidence-based digital “updates” on innovative personalized
learning models, focusing on strengths and essential criteria.
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Using Learning Analytics in Personalized Learning
Ryan Baker
Traditional statistical methods for data analysis involved top-down and hypothesisdriven analysis of relatively small data sets. Although more exploratory, bottom-up
approaches to working with data have been around for several decades (Tukey, 1977),
the past few years have seen an explosion in the use of analytics and data mining, methods for making discoveries and extracting information from larger data sets, in a more
bottom-up fashion (Han, Kamber, & Pei, 2011). Analytics and data mining methods
specialized for use with educational data sets—and to answer educational questions—are
referred to as learning analytics (Siemens & Long, 2011) and educational data mining
(Baker & Yacef, 2009).
Learning analytics (LA) and educational data mining (EDM) have been used for a
range of applications. For example, these methods have been used to determine when
learners are disengaged within online learning (Baker, Corbett, & Koedinger, 2004; Pardos, Baker, San Pedro, Gowda, & Gowda, 2013), to make early predictions about longterm outcomes (Bowers, 2010; Jayaprakash, Moody, Lauría, Regan, & Baron, 2014; San
Pedro, Baker, Bowers, & Heffernan, 2013), to understand how different students choose
to use learning resources (Amershi & Conati, 2009; Beck & Mostow, 2008; Kizilcec,
Piech, & Schneider, 2013), and for many other applications. Models (automated measurements produced using EDM/LA) of student cognition, engagement, and learning can
predict not just student achievement within a specific school year (Pardos et al., 2013) but
also can predict outcomes several years later, including college attendance (San Pedro et
al., 2013) and college major (San Pedro, Baker, Heffernan, & Ocumpaugh, 2015).
This chapter discusses LA in the context of personalized learning, discussing both past
successful examples and potential future opportunities, as well as action principles for
how state education agencies (SEAs), local education agencies (LEAs), and schools can
best put LA into practice.

165

Handbook on Personalized Learning

Learning Analytics and Personalized Learning: State of the Art
The goal of individualizing learning to each student’s needs is not a wholly new goal
(e.g., Parkhurst, 1922), yet education is still a long way from achieving this goal. Indeed,
despite attempts to introduce demonstrably effective practices such as mastery learning
as early as the 1960s (see review in Airasian, Bloom, & Carroll, 1971), much learning remains focused on whole-group activities, such as lectures, that do not offer much
scope for personalization. Even as we move to an era of greater usage of online learning
resources, many contemporary resources such as xMOOCs (Breslow et al., 2013) and
Khan Academy (Dijksman & Khan, 2011) still emphasize “one-size-fits-all” lectures and
activities with limited scope for tailoring content or presentation to individual needs.
However, an increasing number of online and
The goal of individualizing learning
blended interactive learning systems are moving
to each student’s needs is not a
toward being more personalized. A blended or
wholly new goal (e.g., Parkhurst,
online learning environment can be, in general,
1922), yet education is still a long
personalized in two ways. First, students can be
way from achieving this goal.
given options to personalize the environment
themselves. Some environments do offer students a considerable amount of choice about
their learning experiences. For example, intelligent tutoring systems such as SQL-Tutor
(used by hundreds of thousands of undergraduates to learn database programming) offer
students choice about what topic to work on next (Mathews & Mitrovic, 2007). This type
of personalization extends even to elementary school students, with systems such as the
Project LISTEN Reading Tutor (for elementary school students). In Project LISTEN,
students are allowed to choose what story they read next (Mostow et al., 2002). Other
systems, such as gStudy, engage students in planning their learning experiences (Perry &
Winne, 2006).
However, it is more common to see systems in which learning is made adaptive and
personalized to the learner’s needs by the teacher or by the learning system itself. This
type of practice developed before the widespread use of computers in classrooms, with
teachers using formative assessments to drive mastery learning practices in which
students work through material on a given topic until they can demonstrate the skills
relevant to that topic (Airasian et al., 1971). Indeed, some of the first individualizing
of blended and online learning at scale involved replicating mastery learning practices
through a computer. For example, Cognitive Tutors for Algebra, now used by hundreds
of thousands of students a year, assessed student knowledge as students worked through
mathematics problems (Corbett & Anderson, 1995) and used that information to implement mastery learning. Cognitive Tutors for Algebra has been effective at promoting
positive learning outcomes (Pane, Griffin, McCaffrey, & Karam, 2014); its algorithms to
assess student knowledge arguably represent the first widespread use of EDM/LA.
The systems that have followed the Cognitive Tutor use models developed based on
learning analytics to adapt to students in many more ways than simply implementing
mastery learning. For example, the ALEKS system for algebra and chemistry, used by
more than 100,000 students a year and shown to be effective (Craig et al., 2013), also
uses EDM/LA to determine what prerequisite skills the student is lacking in order to shift
the student’s work to prerequisite skills when necessary (Doignon & Falmagne, 1999).
This type of practice helps to avoid situations in which a student “wheel spins” (Beck &
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Gong, 2013), working continuously on material with no success and little potential of
success due to not knowing the prerequisites for the current material—or worse, when the
student continually advances to harder material, failing topic after topic.
Learning analytics about student knowledge is used for more than just automated adaptation. Many online learning providers use it to support instructor practice as well. For
example, automated data on student success in mathematics is presented to elementary
school classroom teachers by the Reasoning Mind system, used by more than 100,000
students a year and shown to be effective (Waxman & Houston, 2008, 2012). This system
also provides teachers with professional development that shows them how to use the
system’s analytics to inform proactive remediation, in which the instructor selects students or groups of students for one-on-one or small-group tutoring during class (Miller et
al., 2015). A similar approach is taken at the undergraduate level by the Course Signals
system, which tracks student course participation and performance on early assignments
and integrates these data sources into systems that predict eventual student course failure
and dropout in order to provide instructors with reports on which students are at risk and
why (Arnold & Pistilli, 2012). The reports in Course Signals are combined with recommendations for instructors on how to use them, including templates for emails that automatically fill in the student’s name and performance factors that indicate risk. The use of
Course Signals was shown in a study at Purdue University to lead to significantly lower
dropout rates (Arnold & Pistilli, 2012).
Learning Analytics and Personalized Learning: Future Potentials
Modern LA for personalization extends further than simply assessing and supporting
learning and performance to attempting to enhance engagement and affect. Although
the evidence for effectiveness is still preliminary, involving small studies rather than
national-level randomized controlled trials, some pilot projects have shown evidence that
these approaches can be beneficial.
For example, some of the first work using EDM involved systems that could automatically infer when a student was “gaming the system,” misusing a learning system in order
to succeed without learning, for instance, by clicking through hints at high speed or systematically guessing (Baker et al., 2004). Automated measurements (often termed “models”) of gaming the system have been used to trigger automated intervention, reducing
gaming behavior and improving learning (Baker et al., 2006). They have also been used
in interventions that teach students why gaming is ineffective and reduces their learning,
also reducing gaming behavior and improving learning (Arroyo et al., 2007). Similarly,
models that can automatically infer student emotion have been used in systems at the
undergraduate level, responding in supportive ways to struggling students and in sarcastic ways to students who are generally successful but are not putting in enough effort
(D’Mello et al., 2010). Further work has developed approaches that not only attempt to
support students but also actually attempt to increase student confusion in some situations, increasing challenge and improving learning outcomes (D’Mello, Lehman, Pekrun,
& Graesser, 2014).
The potential for enhancing self-regulated learning (SRL) is somewhat less certain. For
example, LA was used to study which hint-use strategies led to better learning in Cognitive Tutors (Aleven, McLaren, Roll, & Koedinger, 2004). Teaching students more effective SRL strategies and providing immediate feedback on ineffective or inappropriate
167

Handbook on Personalized Learning

hint use led to lasting changes in student behavior but no difference in learning outcomes
for the mathematics material students were expected to learn (Roll, McLaren, Aleven, &
Koedinger, 2011). This result has been replicated in another study conducted by Albert
Corbett at Carnegie Mellon University. Overall, there has been insufficient research to
know whether the relative lack of success of this approach is indicative of the general difficulty of improving learning through using analytics-based SRL interventions or whether
some aspect of the design of this intervention led to a lower impact on learning outcomes.
Determining the eventual impact of EDM/LA is difficult. In general, LA and EDM are
still advancing relatively rapidly. The past decade has seen construct after construct that
seemed difficult to measure turn out to be feasible to measure effectively using EDM/LA.
However, work to use EDM/LA for personalization is still ongoing and lags a few years behind
While the methods of learning analytics have considerable potential
the work on measuring constructs, such as gamto enable high-quality adaptive
ing the system and emotion, for the simple reason
personalization to learning, there
that it is not possible to use an automated meaare several challenges ...
sure of a learning-related construct to enhance
learning before that measure exists. In addition,
the individuals who are skilled in interaction and educational design—in developing
interventions that use EDM/LA to improve outcomes—are not the same individuals
who are good at using LA and EDM to build the measurements on which those interventions depend. As a result, readers of this chapter may find, scant years from now, that the
personalization technologies that are available at the time they are reading this chapter far
surpass the technologies reported today (or, alternatively, the technologies may be very
similar; see some of the action principles discussed below).
Some Considerations on Using Learning Analytics in Personalized Learning
While the methods of learning analytics have considerable potential to enable highquality adaptive personalization to learning, there are several challenges that must be
taken into consideration for these methods to reach their full potential to enhance student
outcomes. The following sections of this chapter discuss the role played by issues such as
privacy and model validity and how these challenges can be appropriately addressed. The
chapter also discusses the essential role played by stakeholders such as teachers, school
leaders, and parents and how LA-based personalization can effectively support these
stakeholders.
Privacy
In recent years, there has been considerable concern about student privacy in this
emerging era of analytics (Slade & Prinsloo, 2013). There are reasons for concern when
student data may be used for marketing or may be disclosed unnecessarily. Regrettably,
some of this concern has led to suggesting policies that are very likely to hinder the use
of educational data for educational improvement. For example, as of this writing, the
U.S. Department of Education has recommended terms of use for online learning that
forbid “data mining” (Privacy Technical Assistance Center, 2015) based on the apparent
misconception that “data mining” is equivalent to advertising. Recent legislation has also
proposed policies for handling educational data that require that no personally identifiable information be available or indeed that require that all data be discarded at the end of
each school year. Discarding all data essentially destroys the potential for using analytics
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and data mining to enhance education, for little reduction in risk. Even the seemingly
reasonable compromise of removing all personally identifiable information from data has
the potential to reduce the degree to which we can improve education through personalization driven by LA. Data that do not include personally identifiable information cannot
be used to conduct longitudinal research in which performance and behavior are linked
to eventual learner outcomes. If it is impossible to verify long-term outcomes, technologies may be selected that enhance learning in the short term but do not produce positive
outcomes in the long term.
Several possible solutions remove the drawbacks of full anonymization while protecting student privacy and maintaining compliance with the Family Educational Rights
and Privacy Act (FERPA), the federal law that protects the privacy of student education
records. For example, SEAs and LEAs can store personally identifying information in
trust, with an individual within the LEA or SEA holding a strictly guarded key to the data
sets and the links between them, allowing access only for legitimate educational research
and enhancement purposes. Alternatively, a trusted broker can be selected to protect this
information, as the National Student Clearinghouse does for undergraduate enrollment
data. Modern technologies for data mining and analytics can support analysis by remote
researchers in which analyses can be conducted using sensitive data but in which the
sensitive data itself are never exposed to the remote researcher. All data would be retained
by organizations entrusted to protect students, and thus it would be possible to use LA to
its full potential. Modern systems for educational data, such as the MARi platform and
OpenLAP, limit access to data, keep control over data in the hands of students and their
parents, and do not inhibit educational improvement. SEAs, LEAs, and schools have a
role to play in realizing the potential of LA by partnering with reliable commercial and
nonprofit entities to insist on systems that protect privacy but do not prevent students
from having access to high-quality personalized education.
Model Validity
When using LA to impact educational practice, it is important to ensure that the LA
models are valid. Although a great deal of high-quality software is available, there is
also considerable software that is low quality. Schools should be prepared to ask good
questions of developers. Traditionally, school purchasing decisions have been based on
relatively light evidence, such as testimonial evidence provided by developers. The What
Works Clearinghouse (http://ies.ed.gov/ncee/wwc/) encourages schools to ask, “Does it
work?” and to insist on evidence from randomized controlled trials. In a randomized controlled trial, a system is compared with some existing pedagogical practice in a study with
random assignment. As schools increasingly work with vendors that provide personalized
learning systems and analytics, the schools should ask to see evidence on how the personalization and analytics were developed. Scientific papers in reputable, peer-reviewed
journals and conferences can provide evidence that the system under consideration was
developed according to valid principles. For example, schools and school districts should
examine these publications for evidence on whether models were tested on the same students they were developed for or whether the models are shown to function appropriately
for students other than those for which the models were developed.
However, even this type of validation is sometimes not enough. Ideally, models should
also be validated for accuracy in contexts similar to the schools where they will be used.
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A rural school should be wary of using software developed for suburban students; there
is evidence that the same behaviors do not always predict emotion or engagement in different populations (Ocumpaugh et al., 2014). It is increasingly considered best practice
at the higher education level to validate models for individual universities, a practice
adopted, for instance, by the company ZogoTech. Although it may not be feasible at the
current time to validate models for each and every school in the United States, it is feasible to ask whether a model being used was validated on students similar to those in the
school considering adoption. There are even metrics for the similarity between schools
that can be used to inform consideration of the relevance of study evidence for a given
school (Tipton, 2014).
Leveraging All the Relevant Stakeholders
Often, schools rely solely on teachers to personalize students’ education beyond what
online and blended learning can provide. Teachers have a key role to play in making
learning effective for students, and most LA reports are targeted toward them. However,
many other stakeholders also have roles to play. Guidance counselors can access LA
reports and use automated predictions to identify students who are engaged by the subject
they are studying but who might not be considering careers in this area, due, for instance,
to demographic factors. These students can be encouraged to participate in summer or
afterschool enrichment programs that give them experience in the area of study. So, too,
students who are engaged by a subject but struggling with it and are not on track to be
able to go into the careers they are interested in are ideal candidates for afterschool tutoring or other support. By contrast, a student who is performing well at a subject but who
does not seem to be particularly engaged with it should probably be encouraged to place
his or her efforts into other subjects. As such, guidance counseling can be made more
personal and potentially more effective.
Similarly, school leaders—particularly those whose task it is to deal with disciplinary
problems—also may benefit from LA from the systems students are using. Although a
considerable proportion of disciplinary incidents involves factors outside the direct control of schools (e.g., Bachman & Schulenberg, 1993; Murray, Farrington, & Sekol, 2012),
it may be beneficial for a school leader to see evidence that a student who is getting into
trouble is nonetheless remaining engaged in learning one or more subjects. This may suggest positive behavior supports (Bambara, Nonnemacher, & Kern, 2009) that the school
leader can consider applying, including activities to reengage the student with schooling
through his or her preferred subjects.
Finally, parents can be empowered to help support their children’s learning. Currently, efforts to incorporate parents in their children’s learning are often very limited,
with report cards only provided at occasional intervals and reports containing relatively
limited information about how to help their specific child. If anything, the move to online
learning has disempowered parents further because many parents cannot help students
with their homework as easily as before (because it occurs within an unfamiliar online
system rather than on paper). When resources are given to parents, they are often provided to every parent in a class, ignoring whether that student needs the resource or how
to individualize it for that child. By contrast, reports from personalized learning systems
that collect considerable data about each child can be provided to parents. For example,
the ASSISTments system sends text messages and emails to parents, telling them what
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their children are currently struggling with (Broderick, 2011). Even simple systems that
notify parents about missed assignments can lead to positive impacts on student academic
outcomes (Bergman, under review).
Action Principles for States, Districts, and Schools
a. Develop data policies that make learning analytics possible. Schools, LEAs, and
SEAs have an important role to play in making it possible for LA to be used to
benefit students. By partnering with organizations that handle student data responsibly and by adopting policies that protect privacy but preserve data and ways to
link student learning data to future data on their success, schools, LEAs, and SEAs
can increase the potential for personalized learning to benefit their students.
b. Mitigate the data loss stemming from student mobility. School mobility is a fact
of 21st century education; because American society is highly mobile, students
are likely to change schools repeatedly during their education. Although school
mobility may not be problematic for students of high socioeconomic status (SES),
it is associated with poorer outcomes among lower SES and minority students,
especially if a student changes schools several times (Xu, Hannaway, & D’Souza,
2009). Districts and SEAs need to work with technology providers so that a student’s data in one school can follow him or her to another school. A student who
is halfway through the school year and has used a high-quality system such as
ALEKS all year should not start from square one if his or her new school also uses
ALEKS. By coordinating between schools and technology providers, a student’s
account can be transferred between schools, and the student can pick up in Paterson (NJ) where he or she left off in Orange (NJ).
Action Principles for States and Districts
a. Ask for raw data and student models from providers. The data being collected
by personalized learning systems is useful, not just within that specific learning
system but more broadly as well. Models of constructs such as engagement can be
processed by states or school districts into reports for guidance counselors that predict student long-term outcomes and help the guidance counselors advise students
how to stay on track.
a. Incorporate these models into state or city early-warning systems, complementing traditional data sources, such as grade data, disciplinary incidents, standardized examination scores, and demographic data. Data from personalized learning
systems are a treasure trove for SEAs and LEAs wanting to improve student
outcomes.
Action Principles for Districts and Schools
a. Seek appropriate professional development for teachers working with analytics.
Teaching with blended learning and online homework differs from traditional pedagogical approaches, and different teacher practices are relevant (Ronau, Rakes, &
Niess, 2012). There is considerable evidence that these new approaches to teaching
are more effective in the hands of teachers who have received appropriate professional development (see review in Lawless & Pellegrino, 2007). Also, instructors
who have received sufficient professional development are more likely to adopt
effective practices, such as viewing reports on student knowledge and success and
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using proactive remediation strategies to help struggling students (Miller et al.,
2015). Professional development for working with modern personalized learning
technologies is available from technology and curriculum providers and from universities ranging from Teachers College Columbia University to Framingham State
University. Students will benefit considerably if schools make resources available
for teachers to partake in these programs.
b. Leverage multiple stakeholders to participate in personalization. Personalization
is not something that an online learning or blended learning system does alone.
It works most effectively when it leverages—and empowers—what teachers,
guidance counselors, school leaders, and parents have to offer. Extending analytics reports to all these individuals—and when appropriate, providing them with
training on how to use reports—has the potential to considerably improve student
outcomes.
Action Principles for Schools
a. Be an educated consumer of personalized learning software. School officials
should insist on seeing evidence in appropriate peer-reviewed conferences and
journals that the systems under consideration have been validated to work for
students similar to the ones in their school. Failing to check this risks that students
will receive ineffective learning support.
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IV. The Personalized Learning Community:
Teachers, Students, and Families

Preparing Educators to Engage Parents and Families
Erin McNamara Horvat
Although the relationship between parents and educators has often been characterized
as oppositional and political (Cutler, 2000; Horvat, Weininger, & Lareau, 2003; Lareau,
2000; Lightfoot, 2004), significant evidence points to the importance of this relationship
in creating strong school communities and improving learning outcomes for students.
Although barriers to strong home–school relationships have always existed, recent developments—such as technology’s use in learning, the changing curriculum, and increased
pressures for parents—have created new barriers to effective parent–educator relationships that support student learning. In addition, class, race, and language barriers present
special challenges to creating and sustaining these relationships. It is increasingly important for educators to have the knowledge and skill to engage parents.
Teacher preparation programs have typically not systematically addressed home–school
relationships despite the importance of this topic in improving student outcomes. The
advent and expansion of personalized learning—that is, efforts to attend to the pacing,
preferences, and interests of the learner—bring both challenges and opportunities to
efforts to improve home–school relationships. Personalized learning can, at times, contribute to the barriers between educators and parents. However, a personalized learning
approach that puts the learning preferences and interests of the learner first may also provide a path forward toward the reduction of barriers and the creation of effective home–
school relationships. This chapter explores the intersection of home–school relationships
and personalized learning. It explores the power of personalized learning to better meet
all students’ needs and the challenges to equitably implementing personalized learning
given the vast differences among students and the capacity of educators to meaningfully
connect with students and families.
Definitional and Conceptual Differences
Ample evidence (Epstein, 2001/2011; Fan & Chen, 2001; Henderson & Mapp, 2002;
Wilder, 2014) suggests that students of all ages benefit from strong relationships between
the school and the family. Yet educators, researchers, and parents may have very different
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definitions of what is meant by a home–school connection (Smith, Wohlstetter, Kuzin,
& De Pedro, 2011; Wilder, 2014). Sorting out this definitional confusion is a critical first
step in efforts to promote the creation of effective home–school relationships.
The literature is rife with a variety of terms that refer to home–school connections or
some aspect of this relationship. The terms include parent involvement, family involvement, teacher–family partnerships, parent–school relationship, parental engagement, and
school–family partnerships. These terms are often used interchangeably, yet they may
mean very different things to the stakeholders involved.
Although some may intend parent to denote any adult who supports the student’s
school experience but who is not associated with the school community, the use of the
terms parent involvement or parent engagement
Although involvement signals that
does not signal an understanding of the wider
family members may be involved
community influences that can support or impede
with the school when needed,
student success. Indeed, the use of parent instead
engagement implies deeper, more
of home or family may reveal a lack of underreciprocal relationships.
standing of the important role that the extended
family plays in students’ lives and may signal a preference for the traditional nuclear
family. So, although it may seem to be an insignificant distinction, a person’s selection of
terms used to describe the actors involved in creating and sustaining a relationship that
supports student learning in home and school contexts is critical. Using the more inclusive family or home indicates an inclusive approach to creating and sustaining relationships that support student achievement.
Likewise, the choice between using engagement or involvement may appear to be
inconsequential on the surface. Yet these two terms can signal vastly different approaches
to the home–school relationship. Although involvement signals that family members may
be involved with the school when needed, engagement implies deeper, more reciprocal
relationships (Smith et al., 2011). Likewise, use of the term partnership signals a particular orientation to the work of engaging families with the educational process.
Effective Family Engagement With Schools: Possibilities and Barriers
As noted at the outset of this chapter, historically, relations between home and school
have been contentious. Although schools have for many years now understood the need
to create and develop strong ties to the home—whether they are aimed at engaging
parents, building partnerships, or seeking involvement—educators generally prefer to be
the experts in control of these relationships. As Henderson, Mapp, Johnson, and Davies
(2007) observe, schools vary in how they construct their relationships with parents. Some
schools, typically those with weaker ties to parents and the community, simply want
parents to come if called—to remain available to respond to the needs of the school when
they are voiced, but other schools endeavor to engage in a true reciprocal partnership that
provides opportunities for authentic family engagement (Auerbach, 2010). These varying
approaches to the home–school relationship are often reflected in the different terminology used.
Research points to the effectiveness of reciprocal relationships between home and
school (Epstein, 2001/2011; Hiatt-Michael, 2006; Horvat, 2011; Weiss, Bouffard,
Bridglall, & Gordon, 2009). Whereas Epstein (2001/2011) describes the ideal approach
as one that recognizes the “overlapping spheres of influence,” Weiss and colleagues
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advocate “co-constructed shared responsibility.” Also, research highlights the importance
of school agents (teachers, counselors, nurses, administrators, and aides) taking the lead
in developing and maintaining these relationships and holding themselves accountable for
doing so (Lopez, Scribner, & Mahitivanichcha, 2001). This notion of reciprocity and the
trust that is developed in reciprocal relationships are critical ideas for educators seeking
to enhance their relationships with students and their families.
Myriad barriers exist for the development and maintenance of strong home–school ties.
Ample research has provided insight into the ways that race, ethnicity, and social class
can influence relationships between home and school. It is clear that some families are
more well-positioned than others to connect with schools and have a positive influence on
students’ careers.
Social class has been implicated in influencing home–school relationships. Schools
are middle-class places that value specific kinds of class-appropriate involvement from
parents (Lareau & Horvat, 1999). Middle-class parents are better able to understand and
meet the often implicit expectations for involvement held by teachers and school administrators. Working-class parents are more likely to view the school as separate from their
own world and are more inclined to defer to the expertise of teachers (Crozier, 1999;
Horvat et al., 2003; Lareau, 2000). They are also less well-prepared to meet the demands
of educators for involvement. These fundamental class differences between parents’
orientation towards schools influence both the ways that parents engage with the school
and the ways that they respond to implicit and explicit expectations for involvement
from schools. These differences in how parents of varying social class backgrounds are
oriented towards their children’s schools and the differing ways that they interact with
schools represent a significant barrier for schools to overcome. While middle-class parents are generally more highly attuned to the requests of educators for involvement and
in a better position to support their children in school, it can be challenging for educators
to effectively engage or partner with working-class parents. Finding ways to bridge the
distance between the school and working-class and poor parents and effectively engage
all parents continues to be a struggle for teachers and administrators.
Likewise, race and ethnicity create differences and distance that must be bridged in
order to create strong home–school connections. One of the challenges facing public
schools is an increasingly homogeneous work force that is primarily White and increasingly conservative. Attracting quality candidates of color to the educational workforce
has proved challenging. As our society becomes increasingly diverse, this mismatch
between the cultural and racial/ethnic backgrounds of teachers and students must be
addressed. Although linguistic differences create an obvious communication challenge,
different cultural expectations regarding schooling and the appropriate role for families,
students, and teachers create a different set of barriers that are equally challenging to
overcome (Crozier & Davies, 2007; Delgado-Gaitan, 1991; Lopez et al., 2001). Overcoming these barriers is critical to effective home–school relationships.
Some recent developments have exacerbated these preexisting barriers to effective
home–school relationships (Horvat & Baugh, 2015). As schools have embedded technology into every aspect of what they do, the digital divide that runs along class and
race lines has influenced the capacity of some families to effectively support student
learning. Although the capacity for technology to overcome barriers to access is significant—including, for instance, the use of student information systems, email, chat,
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teleconferencing, and classroom blogs—challenges to effective use of technology exist
both in the school as well as in the home. In the home, low-income parents often have
trouble acquiring the necessary resources to effectively use technology and support their
children in school. For instance, access to a reliable and sufficiently powerful Internet
connection paired with appropriate technology is critical to student learning at home and
parent capacity to connect with the school, yet 31% of families making below $50,000 a
year do not have broadband access (Horrigan, 2015). In addition, many schools have yet
to adopt systematic, culturally relevant training for teachers and parents that would enable
them to effectively use technology to track student progress and communicate (Children’s
Partnership, 2010). To close the technology gap, schools need to integrate technology and
train teachers. Families need to have appropriate resources such as high-speed Internet
access and computers/mobile devices as well as relevant training on their use that takes
into account linguistic and cultural barriers. When these basic prerequisites are met,
technology can be used to effectively enhance the student experience and better connect
families with schools (Children’s Partnership, 2010).
In addition to the escalating demands on schools and parents introduced by expanding technology use in schools, other recent changes have increased pressure also. As the
Common Core State Standards and other high-stakes assessments have brought increased
pressure to bear on educators, parents have been confronted with supporting the new
ways schools deliver content and supporting educators and students in meeting new
accountability demands. Additionally, school choice has raised the stakes for parents and
further complicated the home–school relationship. The relationship between home and
school has become strained by the twin pressures of choice and accountability. As pressure has increased on parents to choose a “good” school for their children and schools are
being held accountable for showing increases on high-stakes assessments, the differences
between parents who can respond to these new demands and those who cannot become
visible and significant, further exacerbating the class differences among parents and complicating the home–school relationship.
Research Synthesis: The Promise of Personalized Learning
for Home–School Connections
Dewey (1938/1997) long ago argued that educators must take account of their students’
past experiences. Extending this argument to encompass present day realities, it is reasonable to suggest that educators who desire to be successful in personalizing learning for
students ought to consider the context of their students’ learning, including the influences
from the home. The idea that teachers should understand their students’ home environments is not new. Teachers have been doing home visits for years. However, as teaching
becomes more of a commuting profession, in which the teacher does not reside in the
community where he or she teaches but commutes to his or her job, taking time to know
and understand the students and the context in which the students live takes on added
importance, especially when trying to personalize student learning. This is especially
important in low-income and urban areas, where teachers are far less likely to live in the
community where they teach, situations in which teachers’ day-to-day lived experiences
in their own neighborhoods are markedly different from those of their students.
As educators strive to take into account their students’ lived realities, developing an
understanding of the home environment is a critical first step. As is warranted by the
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tenets of personalized learning, an educator should strive to understand a student’s learning preferences and interests, which can often be best understood by understanding the
home environment.
In thinking about how teachers can come to understand their students’ lives, the work
of Luis Moll and the concept of funds of knowledge is especially helpful. Moll and colleagues (Gonzales et al., 1995; Moll & Arnot-Hoppfer 2005; Rios-Aguilar, Kiyama,
Gravitt, & Moll, 2011) built an approach to
family involvement in schools that goes beyond
Teachers need not, nor is it posa simple awareness of difference and provides
sible to, be conversant with all
educators with both the motivation and tools
possible cultural backgrounds.
to understand their students more deeply and
incorporate this understanding into instructional
practices. Although a critical first step for teachers is to recognize and move away from
a deficit-based approach to understating their students, the funds of knowledge approach
is based on the notions of confianza, reciprocity, and assets. Confianza, the concept of
mutual trust, is especially useful. Moll and colleagues argue that this trust is “reestablished or confirmed with each exchange” and leads to the development of long-term
relationships (Gonzales et al., 1995, p. 447). Furthermore, these exchanges provide places
and moments where and when learning can take place.
Moll and colleagues argued that educators must develop sociocultural competence
in order to work effectively with diverse populations. This sociocultural competence is
based on the understanding that all students have “historically accumulated and culturally developed bodies of knowledge and skills” (Moll, Amanti, Neff, & Gonzales, 1992,
p. 133) that support their households and individual well-being—or funds of knowledge.
This notion that students come to school with culture and funds of knowledge that spring
from their lived experience is a critical part of developing cultural competence for teachers (Yosso, 2005). Teachers need not, nor is it possible to, be conversant with all possible
cultural backgrounds. However, in order to work well with students from diverse backgrounds, teachers must “develop a critical awareness” (Saathoff, 2015, p. 36) of the ways
that culture can be used to distance students from school or, conversely, the ways teachers
can tap into students’ cultural backgrounds and use them as resources for connecting and
understanding one another. Developing this “critical awareness” of the important role
culture plays is a key first step.
Once a teacher has developed sociocultural competence—a critical awareness of the
role of culture in classrooms and schools generally—it is then possible to implement
practices that enable that teacher to develop relationships with students that go beyond
the confines of the classroom. When a teacher develops a reciprocal relationship with the
student and family that extends beyond the boundaries of the classroom and values the
context in which the student lives, a sense of “serious obligations based on the assumption of confianza (mutual trust)” (Gonzales et al., 1995, p. 447) can be established. Moll
and colleagues (1992) argue that in this environment of trust and reciprocity, the teacher
is able to see the student as a whole person, from an asset perspective, rather than as
simply a student in the classroom. Such knowledge is critical to crafting a personalized
learning agenda with the student and having the capacity to enlist the family in support of
this learning.
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It is widely recognized that “no ‘one size fits all’ when it comes to shaping effective
family involvement plans” (Knopf & Swick, 2008, p. 421). Effective approaches to
improving connections with families include a consideration of accessibility, supports
for involvement, and multiple opportunities for families to use their talents and strengths
in support of their students (Knopf & Swick, 2008). Thus, the research provides a strong
basis for building the capacity of educators to effectively engage families in an environment of trust and reciprocity that values the assets in the home.
Following Wolf (2010), Redding (2014) observes that personalized learning requires
the role of the teacher to be redefined. In personalized learning, the teacher is responsible
for co-constructing the learning with the student and traveling with the student to understand the pacing, learning preferences, and interests of the student. Moreover, the learning
is authentic and project-based—both aspects that are enhanced by an in-depth working
knowledge of the student’s lived reality.
The role of technology is critical in personalized learning and connecting with parents.
Although technology is crucial to the anytime, everywhere nature of personalized learning, the heavy reliance on technology to deliver a personalized education can also prove
to be a barrier. In addition to the problematic access imposed by low income, discussed
above, the adults in students’ lives may have differential experience and comfort with
technology. This means that some students will have adults capable of helping them with
the technology or with learning that is powered by technology, but other students will
be the technology expert in their homes and will not have the support of knowledgeable
adults. Thus, although technology is a critical component to the power of personalized
learning and is the key driver in building the capacity of educators to engage parents and
personalize learning, not all students and their families are equally equipped to benefit.
Preparing Teachers to Engage Families in the Era of Personalized Learning
Although research in the field affirms that creating strong connections between home
and school benefits students and that educators must take the lead in building reciprocal trusting relationships with families, current models of teacher training devote little
attention to these topics. Despite this lack of attention to the home–family connection in
general and to the importance of strong sociocultural competence and home–school connection as they relate to personalized learning in particular, some practices are in place at
schools and colleges of education that may improve the capacity of educators to effectively engage parents and other family members.
Internationally recognized authority on home–school–community engagement, J.
L. Epstein (2013) notes, “Everyone knows that family and community engagement is
important” (p. 115), but we have yet to systematically teach future educators how to
effectively engage families. Teacher education candidates receive precious little training
on how to effectively communicate with and engage families. Indeed, teacher education
candidates want more training in this area (Ferrera & Ferrar, 2005; Hiatt-Michael, 2008).
This training is especially critical for new teachers in high-poverty areas that are culturally dissimilar from their own backgrounds.
A recent study of current teacher education programs (Miller, Lines, Sullivan, &
Hermanutz, 2013) found that, by and large, training on family–school partnering issues
are infused into other coursework. Although students and faculty believe that developing
sociocultural competence is important and believe more training in effectively engaging
182

Preparing Educators to Engage Parents and Family

family members with school is critical, there is a “belief to practice gap” (Miller et al.,
2013). That is, while students and faculty believe that engaging parents and other adults
is critical, training for teachers in how to actually implement this into their pedagogical
practice is insufficient. This is complicated by the demands of state licensure and new
curricular demands, such as the Common Core State Standards, that do not recognize the
need to actively teach these skills and sensibilities to new teachers. Despite this “belief to
practice gap,” some practices have proven effective.
Although some programs are attempting to infuse the requisite skills and training into
existing curricula, other programs are meeting the issue head on. Rutgers University’s
Urban Teacher Fellows program expands the traditional one-semester teaching internship into a three-semester teaching residency. In addition, the program offers specialized
course offerings focusing specifically on urban teaching. The program culminates with
fellows returning to their schools to “run Youth in Action, an after-school enrichment
program that trains youth to conduct civic action research in their schools and communities” (Rutgers University, Graduate School of Education, 2015). This program places
preservice teachers in schools early in their training and sustains that involvement over
time. In addition, it actively supports the conceptualization of students as active participants in their own learning and values the contributions they bring. Rather than tacking
on family–school engagement, the concept is embedded in the program and enacts best
principles by taking an asset-based reciprocal approach that values the skills and talents
of members of the community.
Other programs have adopted less intensive practices that appear to help preservice
teachers connect with families. Mehlig and Shumow (2013) found that preservice teachers who participated in teacher–parent role-playing scenarios gained more knowledge
about how to connect with parents than students who did not participate. Another curricular approach that holds promise is service learning, which provides opportunities for
preservice students to engage with the community surrounding them (Baker & Murray,
2011). Although these student teachers may not ultimately teach in these schools, they
gain valuable knowledge about how to connect with parents and others and practice how
to do so.
As educational anthropologist Gloria Ladson-Billings (2006) suggests, teacher education programs need to teach preservice teachers how to build critical cultural competence
that begins with their awareness of their own culture and the recognition of the important
role culture plays in the lives of their students. Further, Ladson-Billings argues that teachers need to develop opportunities to relate to students in non-classroom settings, such as
community centers, sports teams, arts organizations, and so forth. Lastly, Ladson-Billings
argues that teachers need to be exposed to a global perspective and become aware of the
differences among schools around the world. Further research is warranted to determine
how best to prepare and support teachers through ongoing professional development for
the important work of engaging parents. However, it is clear that the development of a
cultural awareness is key to preparing teachers to engage diverse populations.
Conclusion
Personalized learning presents both vast possibilities and significant challenges for
educators. As a result of technological advances, the capacity for educators to tailor learning to best match and maximize each student’s learning has never been greater. Yet this
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potential also highlights the inequalities inherent in our current system. One of the most
important and glaring of these inequalities is the varying capacity of parents and others
in the home to support students in school. This is matched only by the varying degree to
which educators are prepared to meet parents and others on their own terms and engage
them in their student’s learning. Although there is a clear consensus as to the importance
of the home–school connection in supporting learning and achievement, the field has yet
to systematically address the home–school connection in teacher training or regular, mandated professional development for teachers and other school staff—counselors, nurses,
administrators, and aides. Effectively addressing the home–school connection in the years
ahead in an environment where personalized learning is taking hold will require attention
to the training and development of educators and an expanding capacity to effectively
engage parents and others in the home as partners.
Action Principles for States, Districts, and Schools
Action Principles for States
a. Ensure technology is not a barrier to personalized learning for all students.
Develop the capacity to advance a technology access agenda in schools with laptop programs and broker Internet access for families.
b. Ensure public spaces (e.g. libraries, community centers, after-school programs)
have access to adequate technology. As technology becomes more important, it
is critical that our public spaces that serve low-income families provide sufficient
access to these resources.
c. Broker partnerships with the private sector to provide adequate connectivity to
low-income families. Private sector companies in some areas provide low- or nocost Internet access to low-income families.
d. Showcase districts and schools that display high levels of sociocultural competence
and connection with students’ families. There are some excellent examples in the
field that should be highlighted and that could provide useful examples to struggling districts.
e. Work with teacher training programs to ensure that family–school engagement
competencies are included in curricula. Through targeted policies, state agencies
can require the development of curricula to address this important issue.
Action Principles for Districts
a. Work with feeder teacher training programs to build sociocultural competence into
the curriculum. The importance of working collaboratively with teacher training
programs is greater in an environment with greater differentiation, such as personalized learning.
b. Work with feeder teacher training programs to build in training aimed at developing strong communication and connection skills with families and homes of the
students. Identify the essential components of high-quality communication and
connection strategies for family outreach.
c. Develop a set of core competencies concerning teacher sociocultural competence
and clearly delineate the activities school staff members need to perform to connect effectively with families, such as home visits, attending community events,
and working with children and youth outside of school settings.
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d. Work with leadership and administration training programs to ensure attention to
families is a part of the curricula. Attention to the family–school connection needs
to start at the top and be integrated into all levels of schools’ staff training.
e. Provide ongoing training and professional development aimed at administrators to
assist them in developing their own competence in home–school relations (cultural
awareness, sociocultural competence) and develop capacity among their staff. Providing effective training to school leaders will improve their capacity to implement
similar training for staff.
Action Principles for Schools
a. Provide induction training for teachers that addresses sociocultural competence.
Starting new teachers off on the right foot with background on sociocultural competence is critically important.
b. Provide induction training that targets teachers’ capacity to effectively engage
parents and families. Starting new teachers off on the right foot with background
on parent and family engagement is critically important.
c. Provide ongoing professional development training for teachers on the home–
school connection. Continued attention to the home–school connection will
improve the capacity of school staff to effectively engage families.
d. Provide relevant, ongoing professional development for nonteaching school staff
on the home–school connection. All levels of school staff need to understand the
critical importance of the family–school connection.
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Relationships in Personalized Learning:
Teacher, Student, and Family
Patricia A. Edwards
Rich, personalized relationships thrived among the teacher, student, and family in the
segregated South, and several researchers have provided in-depth and insightful accounts
into this historical phenomenon (Edwards, 1993a; Irvine & Irvine, 1983; Lightfoot, 1978;
Siddle-Walker, 1996). By documenting African American teachers’ voices at the Caswell
County Training School, Siddle-Walker (1996) paints a vivid picture of traits, policies,
and support that allowed the personal, intellectual, and social development of students.
For example, teachers were active community members as well as powerful and positive role models. Teachers taught, but this activity involved much more than instructing
students in a given subject. Faculty members served as advisers to extracurricular clubs,
spent funds for transporting students to after-school competitions, and opened their homes
to students. Teachers also transcended the boundaries of their profession by visiting their
pupils’ homes and churches, and many taught Sunday school at churches where their
students attended. These visits blurred the lines of authority between teacher, parent, and
preacher and functioned as a community-sanctioned safety net. Billingsley (1968) and
Belt-Beyan (2004) reiterated this point. According to Billingsley (1968), before desegregation, the African American community was an institution to which parents and children
specifically looked for strength, hope, and security:
In every aspect of the child’s life a trusted elder, neighbor, Sunday school teacher,
school teacher, or other community member might instruct, discipline, assist, or
otherwise guide the young of a given family. Second, as role models, community
members show an example to and interest in the young people. Third, as advocates,
they actively intercede with major segments of society (a responsibility assumed by
professional educators) to help young members of particular families find opportunities
that might otherwise be closed to them. Fourth, as supportive figures, they simply
inquire about the progress of the young, take special interest in them. Fifth, in the
formal roles of teacher, leader, elder, they serve youth generally as part of the general
role or occupation. (p. 99).
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Through these varied roles, community members set the stage for personalized learning. Belt-Beyan (2004) revealed that, through local organizations such as the church and
the school, the African American community represented, enacted, and inscribed uniquely
stylized characteristics and values. The core values of intellectualism, freedom, collective
success, and hard work were essential to the African American community. Belt-Beyan
also noted that “children, as well as adults [in the African American community] were
expected to be resourceful and ever watchful for opportunities to meet any of their life’s
goals” (Belt-Beyan, 2004, p. 162).
The rallying call in segregated communities was that education would do much to
uplift the race and help establish a necessary and viable separate social and cultural existence. For example, Belt-Beyan (2004) revealed that “many [African American] parents
expressed the beliefs that even if they did not learn to read and write themselves, they
would have considered themselves successful if their children did” (p. 163). Gadsden
(1993) noted: “Literacy and education are valued and valuable possessions that African
American families have respected, revered, and sought as a means to personal freedom
and communal hope, from enslavement to the present” (p. 352). Literacy, as Harris
(1990) found, has been attached historically to the uplifting of Black people—uplifting
steeped in understanding the traditions and beliefs of literacy and education as communal
knowledge and hence group strength.
Through the years, these community-oriented values, beliefs, and dispositions have
been encoded in long-standing cultural sayings such as “each one, teach one” and “we lift
as we climb.” Moreover, the standards of community success were transmitted through
the African American literacy traditions, which were built on narratives by slaves or
former slaves such as Phyllis Wheatley and Frederick Douglas (Belt-Beyan, 2004). Some
of today’s researchers draw on three frameworks to describe the personalized relationships that existed among teachers, students, and families in the segregated South: (a)
community of possibility (Belt-Beyan, 2004; Billingsley, 1968), community of cultural
wealth (Oliver & Shapiro, 1995; Yosso, 2005), and funds of knowledge (Gonzales, Moll,
& Amanti, 2005; Moll, Amanti, Neff, & Gonzales, 1992).1
I was born and raised in a midsized southwestern Georgia community. I entered school
a few years after the 1954 U.S. Supreme Court landmark decision Brown v. Topeka Board
of Education, which declared segregation in education unconstitutional. I grew up in a
stable, close-knit neighborhood where I knew many eyes watched me and that neighbors
would tell my mama when I misbehaved. My elementary school principal and most of
Community of possibility can be characterized as a place where everyone feels at home,
where people care about community life and want to contribute, where people in the community
serve as role models and encourage their youth that they can become what they want to become
and that the sky is the limit.
Yosso’s six-part cultural wealth model includes six types of capital that educational leaders
may use to frame their interactions with students. The six forms of cultural capital are aspirational,
linguistic, familial, social, navigational, and resistance. Yosso argues that all forms of capital can
be used to empower individuals. Yosso designed this model to capture the talents, strengths, and
experiences that students of color bring with them to their college environment.
Funds of knowledge is defined by researchers Moll, Amanti, Neff, and Gonzalez (2001) “to
refer to the historically accumulated and culturally developed bodies of knowledge and skills
essential for household or individual functioning and well-being” (p. 133).
1
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my teachers lived in my neighborhood. Consequently, there were many opportunities
outside of school for my principal and teachers to talk with my parents about my progress
and behavior in school. My principal, teachers, and neighbors, as well as my parents, all
shared and reinforced similar school and family values.
Before school desegregation, African American parents had a place in the school. They
felt comfortable coming and going to the school at their leisure. The faces of teachers and
administrators were familiar to them because, in many instances, the teachers and administrators were their friends, neighbors, and fellow church members. Parents could voice
their concerns, opinions, and fears about their children’s educational achievement, and
teachers and administrators listened and responded.
For many African American parents whose children attended segregated schools, parent involvement connoted active participation, collaboration, and co-generative discussions with teachers and administrators. It meant
African American parents had some control of
“distribution of power among
the school and school systems that helped shape
schools, families, and communities is
a crucial piece of the complex puzzle
the character and minds of their children. For
leading toward educational success
example, teaching personnel were accountable to
for all children” (Lightfoot, 1980).
the community and therefore had to teach effectively if they wanted to retain their jobs. School
performance was relevant to the life experiences and needs of African American children
and provided motivation to learn. African American children developed self-worth and
dignity through knowledge of their history and culture and through the images provided
by community leaders and teachers. African American parents had control through coalition. The schools maintained continuous communication with African American parents
and developed with these parents a structure that included them in the governing of the
schools. African American parents could exert influence to protect their most precious
resources, their children. This involvement assisted schools in providing a more relevant
education for students.
In a 1993 article published in Educational Policy titled “Before and After School
Desegregation: African-American Parents’ Involvement in Schools” (see Edwards,
1993a), I had the opportunity to interview three people: my mother, a first-grade teacher,
and an elementary school principal, Mr. Eramus Dent. My mother was president of the
parent–teacher association (PTA) throughout my entire six years of elementary school.
When my mother was asked by Mr. Dent, the teachers, and the parents to run for PTA
president, she was honored to do so. My mother knew my elementary school principal—
Mr. Dent—before I entered school, and she knew what was expected of me at each grade
level.
The interviews with my mother, first-grade teacher, and elementary school principal
provided an insightful look into the personal relationships that existed among parents,
teachers, and the principal in this segregated Southern community. These interviews also
demonstrated that the close relationships in my elementary school community allowed for
power and responsibility to be shared among home, school, and community. As Lightfoot
(1980) revealed, the “distribution of power among schools, families, and communities is
a crucial piece of the complex puzzle leading toward educational success for all children”
(p. 17). In segregated settings, there was the recognition that most parents were eager
for their children to learn, grow, succeed, and feel accepted in school. Also, there was
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consensus that schools, parents, and the community should work together to promote the
health, well-being, and learning of all students. When schools actively involve parents
and engage community resources, they are able to respond more effectively to the needs
of children and families (for further information, see Edwards, 1993a).
Pleas for Home–School Collaboration
After school desegregation, researchers began to plead for educators to develop a closer
working relationship with the home. Fletcher (1966) was quick to build the case that
“Education is simply not something which is provided either by teachers in schools or
by parents and family members in the home. It must be a continuing cultivation of the
child’s experiences in which both schools and families jointly take part” (p. 66). Potter
(1989) continued this line of thought by candidly stating, “Teachers have the important
responsibility of working with and relating to families, not just children” (p. 21). Seeley (1989) argues that “the crucial issue in successful learning is not home or school—
teacher or student—but the relationship between them. Learning takes place where there
is a productive learning relationship” (p. 11). In Gordon’s (1979) plea to educators to
develop a closer working relationship with the families, he stated:
Parent involvement holds the greatest promise for meeting the needs of the child—it
can be a reality rather than a professional dream. Of course, the bottom line is not only
that involving parents holds the most realistic hope for individual children but also
it serves as a hope for renewing the public’s faith in education. This faith is needed
if public schools are to continue as a strong
institution in our democratic form of govern“Teachers have the important
ment, which, ironically, can only survive with
responsibility of working with
and relating to families, not just
a strong educational program. (pp. 2–3)
children” (Potter, 1989).

Berger (1991) made a very realistic and logical
appeal to educators regarding the need to make
a commitment to “parent education” or “parent involvement.” She stated: “Schools have
more contact with families than any other public agency [and the] school and home...have
a natural opportunity to work together” (p. 118). I believe that learning about students’
home literacy environments and learning how to interact with diverse families are the
lifelines for creating better family–school partnerships. These lifelines will improve the
academic achievement of all children regardless of race or economic status. Furthermore,
today’s teachers must make a concerted effort to reach out to diverse family groups even
if they do not share the same heritage (Edwards, 2004). However, it should be noted that
collaboration may not seem very natural to teachers today, who are more likely than ever
in our nation’s history to live in communities different and distant from where they work,
speak a different language, represent different cultural backgrounds from their students,
and may not have many natural, everyday encounters with parents.
Recognizing Parent Differences
In thinking about parent involvement and developing family–school partnerships, educators must understand that parents are not all the same. Parents bring their own strengths
and weaknesses, complexities, problems, and questions; because of this, teachers must
work with them and see them as more than “just parents.” In my work with parents, I
coined two terms, differentiated parenting and parentally appropriate, to help teachers
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find new ways to think about parents (Edwards, 2004, 2009). I proposed the concept of
differentiated parenting “as a way to urge schools not to place all parents into one basket”
(Edwards, 2011, p. 113).
Although parents might have the same goals for their children (i.e., to read, write, and
spell well), they might have different ideas about how they can help their children accomplish these goals (Edwards, 2004, 2009). Parentally appropriate means that, because
parents are different, tasks and activities must be compatible with their capabilities.
For example, parents who do not read well might be very intimidated and frustrated by
teachers who expect them to read to their children every night, and teachers might need
to select other activities parents can do to support their children in developing reading
fluency (Edwards, 2004, 2009). Parents who work multiple jobs or who are raising their
children by themselves might not be able to attend parent conferences after school or in
the early evenings, and teachers might need to make other arrangements to accommodate
them. When teachers plan activities and tasks designed to engage parents in collaboration
and support of their child’s learning, most parents will want to successfully accomplish
them. Teachers might work to provide as much support as possible to assist parents in
completing these activities and tasks.
Creating a Personalized Learning Environment in a
Professional Development School
In the fall of 1989, I joined the Michigan State University faculty, where I continued to
expand my research agenda on creating a structure for families to be involved in the literacy development of their children. This agenda includes as well the pursuit of a professional mission involving locating and testing ways to communicate with urban families.
At Morton Professional Development School (PDS)2 (a pseudonym) located in Lansing,
Michigan, I conceptualized and served as principal investigator of the Home Literacy
Project from 1990 until its conclusion in 1993. Many of the concepts implemented then
are still integral to the school. The goals of the project were to (a) respect the multiple
literacy environments the families represented; (b) become knowledgeable of the family’s
capability, responsibility, and willingness to be involved in the school; (c) help educators
recognize that not all families are the same; (d) help schools reach out to diverse families
in new and different ways; (e) help educators create a personalized learning environment
among the teacher, student, and families that many expressed they had witnessed in years
past; and (f) develop a scope and sequence of family involvement activities coordinated
around the grade level literacy curriculum. As part of that project, I created what I called
a scope and sequence of family involvement. At each grade level, I developed family
involvement activities coordinated around the grade level literacy curriculum. Family
participation in these literacy activities was critical to their child’s success. I learned that
families were composed of busy people and that I needed to consider their work schedules and other personal and professional commitments in order to develop approaches to
and expectations for parent involvement.
Professional development schools (PDSs) are formed through partnerships between professional education programs and P–12 schools. PDS partnerships have a four-fold mission: the
preparation of new teachers, faculty development, inquiry directed at the improvement of practice,
and enhanced student achievement. PDSs are often compared to teaching hospitals.
2
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Before the Home Literacy Project began, the existing parent involvement activities
at Morton PDS varied in substance and duration, much like the conventional activities described in the literature (Delgado-Gaitan, 1991; Epstein, 1987; Hess & Shipman,
1965; Lareau, 1989, 2000). At Morton PDS, when teachers solicited parent participation
in classrooms, they often wanted parents to perform mechanical tasks, such as typing,
editing, or binding children’s stories. Such tasks offered little opportunity for significant
involvement in the curriculum, required the availability of parents during working hours,
and involved no opportunity or expectation for reciprocity (i.e., seeking information or
feedback from parents as “experts” on their children). Annual open houses and semiannual parent–teacher conferences provided time for parents to see their child’s classroom
and get a brief overview of subject matter covered in a specific grade level. Teachers
and administrators had set up PTA or parent–teacher organization meetings, held parent–
teacher conferences, made home visits, and encouraged parents to attend field trips and
student performances. Although these events brought families and teachers together, they
did not necessarily bring them together around specific literacy events or involve families
in ways that would enable them to support children’s literacy learning (Edwards, 1991).
New Parent Involvement Structures Emerge
Much has been written about the benefits of involving families in their children’s
literacy development (Edwards, 1991, 2004, 2009; Epstein, 2001; France & Hager, 1993;
Handel, 1992). A major focus of this work has centered around the question of how educators and families can better understand, cooperate, and communicate with each other in
order to more effectively work together to support children’s acquisition of literacy. One
of the most important themes that has surfaced in the literature is the need for improving
current structures for family involvement in schools (Edwards, 1996; Fear & Edwards,
1995). A second important theme is that families need to be heard; they need to be given
time as well as opportunities to share their ideas, questions, and insights with teachers and administrators (Lynch, 1992). Simply put, teachers, administrators, and parents
should become communicating allies in the education of all children.
At Morton PDS, the home literacy project can be defined as a curriculum-centered
parent involvement project. Pizzo (1990) reports that parents should sustain strong
attachments to their young children and advocate for them in the face of exceptionally
adverse circumstances. Supporting families provides a boost to the overall development
of children. It seems reasonable to conclude then that parents should be involved in their
children’s school curriculum. Thirty years ago, Seefeldt (1985) stated that schools should
communicate with parents through the curriculum. She noted that educators should do the
following:
Capitalize on the curriculum as a means of communicating with parents. It is an ongoing way to keep parents totally informed of their child’s day, the school’s goals and
objectives, and the meaning of early childhood education. It’s one way to begin to
establish close, meaningful communication with busy parents...remember—informed,
involved parents, those who are aware of what their children do in an early childhood
program, are also supportive parents. (p. 25)
Researchers such as Keenan, Willett, and Solsken (1993) also believe that schools
should communicate through the curriculum. The aims of their curriculum project were

194

Relationships in Personalized Learning

to strengthen the children’s academic learning, foster school–home collaboration, and
construct a multicultural community strong enough to nurture the diverse children of the
urban elementary classrooms where they worked. Keenan and colleagues (1993) believed
that the project’s focus on communication and meaning in the language arts provided a
rich context for children’s learning, but they also saw opportunities for further enriching
their learning through new forms of parent participation in the curriculum.
Cummins (1986) argues that efforts to improve the education of children from dominated societal groups have been largely unsuccessful because the relationship between
teachers and students and between schools and communities have remained unchanged.
In his view, “The required changes involve personal redefinitions of the way classroom
teachers interact with the children and communities they serve” (Cummins, 1986, p. 18).
He posits that school programs will be more successful at empowering minority children
if (a) students’ language and culture are incorporated into the school program, (b) community participation is encouraged as an integral
Unlike other approaches that
component of children’s education, (c) the pedafocus on changes that families
gogy promotes intrinsic motivation on the part of
must make to support schools,
students to use language actively to generate their
I begin with ways that schools
own knowledge, and (d) professionals involved
must change to support families.
in assessment become advocates for students
rather than legitimizing the location of the “problem” in the students. Although, like
Cummins, I am particularly concerned with the success of children from dominated societal groups, I believe that his work speaks to school–home collaboration more generally
and provides directions for raising all children in our increasingly diverse and complex
villages. Unlike other approaches that focus on changes that families must make to support schools, I begin with ways that schools must change to support families.
Teachers and the whole school “family” have the responsibility for encouraging and
facilitating parents’ exposure to and integration into their children’s classroom curriculum
(Beane, 1990, p. 362). According to Knapp, Turnbull, and Shields (1990), all students
must learn the culture of the school while they are attempting to master academic tasks.
This is especially so for disadvantaged learners. Lyn Corno (1989) summarizes well why
the home and school should communicate around curricular issues, noting:
With some shared understanding of their commonalities and differences, schools and
homes should be able to work together to support each other in the development of a
literate populace. There is, indeed, evidence that this is already occurring in certain
enlightened contemporary homes and classrooms. It seems that the polarization of these
subcultures may be transformed in important ways, and that families and classrooms
wishing to move in this direction can benefit by a better understanding of the other’s
special traditions. Becoming literate about classrooms, then, is also in part becoming
literate about the home; for this view suggests that effective classrooms are a blend of
classroom and home—of family and knowledge workplace. (p. 41)
At Morton PDS, in our move toward a personalized learning environment, I assisted
the teachers with developing a scope and sequence of parent involvement activities grade
by grade around curriculum issues. I shared with the teachers that, even though school
begins in August, very few schools provided a detailed schedule of literacy activities for parents throughout the school year in August (see Edwards, 2004). As a result,
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parent involvement did not become for families a set of structured activities that they
could expect to participate in throughout the year (see Edwards, 2004). Advice to teachers included “to note that when children enter school not only are they affected by the
new school environment, but their parents are as well” (Edwards, 1993b, p. 1). Also, I
reminded them of a statement by Fletcher (1966), which I referenced earlier in this chapter: “Education is simply not something which is provided either by teachers in schools
or by parents and family members in the home. It must be a continuing cultivation of the
child’s experiences in which both schools and families jointly take part” (p. 189).
I informed teachers that I believe that a good relationship between parents, child,
and teacher should be a priority. Potter (1989) echoed my position by arguing that “the
teacher should strive to develop an environment where there is a participatory role for the
family, which facilitates the parent–teacher–child relationship and so enables the teaching
and evaluation of the child to be appropriate and just” (p. 21).
Based on our initial conversations about parents’ struggles to support their children’s
learning, I helped the teachers organize grade-level parent informant literacy group
meetings, in which teachers and parents collaborated on a grade-level literacy project.
The purpose of the face-to-face monthly group grade-level meetings was to provide
an opportunity for teachers, parents, and me to participate in conversations that would
facilitate parent understanding of how their children were developing as readers and
writers. The parent informant meetings established a predictable structure for parents to
communicate information about how their children responded to instruction in school.
Parents not only became more knowledgeable about the school curriculum, but they also
contributed information about their children’s struggles, concerns, and progress. They
began to inform other parents and teachers about their children’s desires, and they made
sense of the topics, audiences, and kernel issues in children’s lives. Many parents gave
each other ideas about how they wrote with their children and what ideas had stirred their
children’s curiosity. Parents became more than recipients and overseers of assignments.
Their creative responses also changed the dynamics of the informant group. There was a
mutual sense of pride and enjoyment shared by parents and professional educators alike.
It should be noted that, in addition to meeting with the grade-level groups monthly, we
communicated with specific parents within the grade-level group individually by email,
telephone, or other means. This was another way we tried to develop a personalized
learning relationship with parents centered on their children’s literacy development.
In addition, I encouraged the teachers to collect parent stories so they could get an
in-depth understanding of how parents constructed literacy learning for their children at
home.3 From the information the teachers and I accrued from the grade-level parent informant literacy group meetings and from the collection of parent stories, we then organized
a scope and sequence of parent involvement built around the school’s curriculum (see
Table 1).4 To begin the discussion on a scope and sequence of curriculum-based parent
involvement with an emphasis on personalized learning, I asked the teachers a series of
questions: (a) What does an elementary teacher need to know at each grade level (K–5)
Parent stories—Narratives gained from open-ended interviews. In these interviews, parents
respond to questions designed to provide information about traditional and nontraditional early
literacy activities and experiences that have happened in the home.
4
Scope and sequence—Grade-level family involvement activities that are developmentally
based on shared decision making and built around the elementary literacy curriculum.
3
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about how to involve parents in the literacy support of their children? (b) What should
be the “scope and sequence of parent involvement” around literacy from kindergarten to
fifth grade? and (c) What specific literacy activities should teachers ask parents to participate in at home or school with their children? In the next section, I provide a more
detailed account of what occurred in three of these grade-level parent informant meetings
(i.e., kindergarten, first, and second grade).
Table 1. Scope and Sequence of Curriculum-Based Parent Involvement at Morton Professional Development School
Grade
Kindergarten
First
Second
Third
Fourth
Fifth

Parent Involvement Activity
Sharing time
Emergent literacy
Reading and writing connections
Writing process
Content area reading
Content area reading

Kindergarten Project
I asked the two kindergarten teachers, Mrs. Bowker and Mrs. Dozier (pseudonyms),
where they found dissatisfaction with their programs. Both immediately said they were
dissatisfied with sharing time. After thinking about the teachers’ comments, I recommended we work together on involving parents in helping their children construct sharing
time conversations. They agreed.
The teachers wanted the children to stay on the topic so they could follow what the
children were saying and so that they could ask the children questions. These kindergarten teachers highlighted an issue that Michaels (1981, 1986) raised in her research. She
reported that when the children’s discourse style matched the teacher’s own literate style
and expectations, collaboration was rhythmically synchronized and allowed for informal
practice and instruction in the development of a literate discourse style. For these children, sharing time could be seen as a kind of oral preparation for literacy. In contrast, she
noted that when the child’s narrative style was in variance with the teacher’s expectations, collaboration was often unsuccessful. Michaels (1981) also observed:
The discourse of the white children tended to be tightly organized, centering on a
single, clearly identifiable topic, a discourse style...“topic-centered.” This style closely
matched the teacher’s own discourse style as well as her notions about what constituted
good sharing....In contrast to a topic-centered style, the black children and particularly
the black girls, were far more likely to use a “topic-associating” style, that is, discourse
consisting of a series of implicitly associated personal anecdotes. (pp. 428–429)
In their experiences, Mrs. Bowker and Mrs. Dozier observed that White children as
well as Black children failed to use a topic-centered style during sharing time. Based on
this observation, Mrs. Bowker and Mrs. Dozier recognized the need to make changes in
their sharing time program. The teachers organized the sharing time topics within units
in the following categories: Self-Awareness (This Is Me, My Neighborhood, My Favorite Color, All About Me, and My Year), Books and Writing (My Favorite Book, A Story
by Me, The Public Library, Finger Puppets, and Making a List), Holidays (My Favorite
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Thanksgiving, My Favorite Holiday Season, Art Project, and A Valentine for Someone),
Measuring (World’s Greatest Cook), Senses (Mystery Tastes, Mystery Smells, Things to
Feel and Guess, and What Is It?), Environment (Nature Hunt, The Weather, Plants, and
I Found a Leaf), Families (This Is My Family and All About My Family), and Animals
(Bears, Dogs, Cats, Snakes, and so on). To monitor parent–child sharing time conversations, I recommended that the teachers send a tape recorder home and to record the children’s sharing time presentations at school. This information allowed teachers to assist
both children and parents with oral language development.
With my assistance, Mrs. Bowker and Mrs. Dozier organized parent forums to explain
their ideas about sharing time and address the differences between sharing time and
homework. These forums became a place for informal conversation and the exchange of
ideas. The teachers asked several parents to talk about how they made time each week for
sharing time preparation. The conversation proved helpful for parents. Many commented
that they learned strategies for assisting their young children with sharing time.
In the past, Mrs. Bowker and Mrs. Dozier assumed that low-income parents did not
take the time to prepare their children for sharing time. They further noted:
The sharing time topics that we included in our new approach are topics that middleclass parents normally talk to children about. And these conversations help them to
grow into good readers and good writers because they have this kind of information.
We have many young and teenage parents that didn’t have examples of good parenting,
so we’ve tried to create a structure that makes conversation in the home a natural part
of what we do. (Edwards, 1996, p. 348)
What Mrs. Bowker and Mrs. Dozier did by creating a structure for sharing time is supported by Epstein (1988) in her warning that “unless we examine both family and school
structures and practices, we will continue to receive contradictory and often false messages about the capabilities of unconventional, minority, and hard to reach families” (p.
58). In the beginning, the teachers made assumptions about low-income parents but did
not create a structure that would help these parents understand the school structures and
practices (for further information on the sharing time project, see Edwards, 1996).
First-Grade Project
I asked first-grade teachers at Morton PDS to describe their perceptions of parent
involvement. The teachers responded by voicing frustration because they said that parents
lacked respect for their children’s gradual movement toward becoming readers and writers. After several discussions with the three first-grade teachers, I was able to help them
understand the importance of closely examining their conversations with parents about
reading and writing. I was also able to help teachers see that they needed to develop
specific ways to help parents understand what was happening in first grade. I reminded
the teachers that the children were trying to construct an understanding of reading and
writing, but that it was important to help their parents construct an understanding of how
their children were developing as readers and writers (for more information, see Edwards,
Fear, & Harris, 1994).
The purpose of the first-grade parent informant literacy group was to provide an opportunity for teachers, parents, and me to participate in conversations that would facilitate
parents’ understanding of how their children were developing as readers and writers. We
used Marie M. Clay’s books, What Did I Write? Beginning Writing Behaviour (1975)
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and Reading: The Patterning of Complex Behaviour (1979) as guides for helping parents
understand how their children were developing as readers and writers.
Second-Grade Project
Similar to the first-grade teachers, second-grade teachers at Morton PDS were unsure
of how they wanted to involve parents in the literacy support of their children. Teachers
struggled to find ways to connect parent involvement activities to the curricula in their
classrooms. After multiple discussions with the second-grade group, we decided to help
parents understand the connections between reading and writing curriculum. The parents
and teachers discussed children’s interests, successes, struggles, and uses of writing at
school. Some parents joined in to affirm their children’s growth and to describe their children’s writing initiatives at home; others raised concerns about their children’s reticence
and lack of initiative. Teachers shared their work, plans, questions, and uncertainties
about differences in students’ development as writers.
Parents were truly involved in the group and the group process. The curriculum was not
simply handed out, and parents were not just told about how their children were learning reading, writing, English grammar, and spelling. Instead, the informant meetings—in
conjunction with the audiotapes, videotapes, invitations to the classroom, and journals—
created an organizational structure for parent interpretation and expression. Parents could
listen in on how their child’s interests and problems were addressed during in-school
writing conferences. More important, the videotaped instruction help parents visualize and consequently discuss the community of readers and writers that teachers were
attempting to build within the classroom. By changing the organizational structure of parent meetings and allocating resources to help parents gain access to information about the
school, parents participated in more meaningful ways. They contributed and developed
an interpretation of their children’s reactions to school assignments, classmates, and their
teacher as they developed strong parent–teacher and parent–parent relationships.
Parents began to raise questions about how they might respond to their children’s
writing, topic selections, and mechanical errors. These questions added a new level of
complexity in the writing instruction taking place in the classroom. These children in
the second-grade classroom had developed as very different writers and gained expertise
in several different writing genres. For example, one student wrote a fantasy story that
included a dialogue between a fork and a spoon, another student wrote about his goals
as a Cub Scout, and another wrote about how he cared for his “pet slug.” In response to
parents’ questions, the team designed a method to show parents how teachers responded
in school to children, depending on the child’s development and writing purposes.
The teachers began to audiotape conferences with individual students during their
regular classroom writing conferences. These tapes were sent home in the “traveler’s
briefcase” with a brief message to the parent at the end of the tape. Each child took a tape
recorder and tape home for three days on a rotating basis. Parents could hear examples
of how teachers were responding to their children, as well as the contents and mechanics
in their children’s writing. A parent journal was also sent home with the tape, and parents
were encouraged to respond to the child’s writing and also to the teacher’s conference
either orally or in writing or both, depending on their preferences.
The impact of these changes reached the parent community and the teachers and had an
effect on the entire Morton PDS staff. In response to the information and questions shared
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in the informant journals and meetings, additional times were scheduled, attendance
increased, and parents began to ask more questions. Parents asked the team to continue
the project with their children during the next year in third grade.
Concluding Comments
The personalized relationships that existed among the teacher, student, and family in
the segregated South described at the beginning of this chapter highlighted the crucial
roles that teachers, community members, and parents played in children’s learning. In
these communities, teachers taught students, but their teaching and interactions did not
stop at the classroom door. Teachers’ involvement in the local community and close relationships with parents helped children to grow as students and as individuals.
During the Home Literacy Project at Morton PDS described in the middle of this
chapter, teachers worked to build closer relationships with the families of the children in
the classrooms. They put structures into place that encouraged parents, caregivers, and
community members to become communicating allies in the education of all children.
The personalized relationships that emerged in many of the teachers’ classrooms supported students’ academic success. Just as in the segregated South, teachers’ relationships with families and communities led to personalized learning environments that
extended beyond the walls of the school and fostered students’ personal and academic
development.
Action Principles for States, Districts, and Schools
Action Principles for States
a. Require teacher preparation programs to have pre- and in-service teachers participate in cross-cultural conversations and interactions.
b. Require teacher preparation programs to provide training for pre- and in-service
teachers to effectively work with parents.
c. Develop guidelines for helping schools to create family-friendly schools.
d. Require teacher preparation programs to integrate community action projects in
their educational programs in order to connect with and support community agencies (i.e., service-learning opportunities).
e. Develop guidelines for prioritizing issues of equity, diversity, and language differences in funding opportunities.
Action Principles for Districts
a. Encourage parents and students to create a vision statement with schools about
family involvement.
b. Support and use parent focus groups to make important decisions at the schools.
c. Encourage family events and invite parent stories.
d. Determine parent capabilities, interests, willingness, and responsibility in order to
make home-to-school connections.
e. Conduct a school climate assessment survey to understand family perceptions and
open dialogue about family involvement.
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Action Principles for Schools
Although state and local education agencies have an important role to play in supporting parent involvement, it is ultimately the schools that provide the front line contact with
parents. The following action principles will help schools to proactively engage families
in their children’s education:
a. Define parent involvement so that everyone understands what it means in your
school. For instance, you need to ensure that the teachers’ and school’s definition of family involvement do not conflict. In a broad sense, parent involvement
includes home-based activities that relate to children’s education in school. It can
also include school-based activities in which the parents actively participate, either
during the school day or in the evening.
b. Assess parent involvement climate. Many of the parents at your school may not
become involved if they do not feel that the school climate—the social and educational atmosphere of the school—is one that makes them feel welcomed, respected,
trusted, heard, and needed.
c. Consider the needs of parents. Before launching any program, first consult with a
group of parents to identify the needs of the children and their families. Remember that all programs your school offers to benefit adult family members also will
have positive effects on the children in the school. When the parents or guardians
receive support, they become empowered and develop self-esteem. This affects the
way they interact with their children.
d. Ask questions. As J. L. Epstein (1988) noted in Education Horizons, “Schools of
the same type serve different histories of involving parents and have teachers and
administrators with different philosophies” (p. 59). Epstein’s observations should
encourage teachers and schools to consider several questions:
• What is our school’s history of involving parents and families?
• What is our school’s philosophy regarding parents’ involvement in school
activities?
• What training and skills do we need for involving parents in school affairs?
e. Create a demographic profile. This is a short questionnaire that compiles information about the school’s families. There are two different types of demographic
profiles—one is conducted at the school level and the other at the classroom level
(Edwards, 2009). Gathering this information has several benefits. It allows you to:
• Set your scope and sequence. It is vital to help teachers and parents “get
on the same page” by organizing and coordinating parent informant literacy
groups, which will make school-based literacy practices and skills more
accessible to parents. In essence, the goal is to make the school’s “culture of
power” (Delpit, 1995) explicit to parents so that they can familiarize themselves with school-based literacy knowledge (McGill-Franzen & Allington,
1991). You need to have a clear plan and a set of goals that you would like to
achieve at each grade level and decide how parents can assist.
• Raise awareness. After you have identified the needs of your school’s families, make community members aware that they can help. Make announcements on local radio stations and cable TV channels. Have ads printed in local
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newspapers. Meet with the “movers and shakers” of the community—political
leaders, religious leaders, business owners, or influential parents.
f. Create a learning management system (LMS) that manages and documents the
learning process while permitting access to rich resources of information. LMSs
house all of the curricular learning modules in one centralized location that can
easily be differentiated for personalized learning. By empowering students to
participate in the design of their learning experiences, learning suddenly becomes
more meaningful to them. Parents can also monitor their students’ academic
growth and maintain consistent communication with their children’s educators by
way of the LMS. LMSs allow for:
• continuous, meaningful feedback;
• real-time decisions based on student assessment data;
• a personalized dashboard for the students, parents, and teachers;
• development of student personalized learning goals; and
• student voice and choice.
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Teacher–Student Relationships and Personalized Learning:
Implications of Person and Contextual Variables
Ronald D. Taylor and Azeb Gebre
Personalized learning involves instruction that is differentiated and paced to the needs
of the learner and shaped by the learning preferences and interests of the learner. In
personalized learning environments, “the learning objectives and content as well as the
method and pace may all vary” (U.S. Department of Education, 2010, para. 13). Important in constructing personalized learning environments is an understanding of the developmental needs and functioning of the learner and the environments and social forces that
help shape the learners’ experiences and adjustment.
In personalized learning, competency aims are held constant across learners, and learning needs, pacing, instructional practice, and teaching strategies may vary as a function of the learner. Personalized learning is meant to enhance students’ motivation and
engagement by increasing their autonomy and self-direction. Redding (2013) suggests
that personalized learning also involves the teacher’s relationship with students and their
parents and the awareness of their needs and resources. Personalized learning includes
teachers’ awareness of students’ needs and attributes in order to scaffold their learning
to foster their self-direction and self-efficacy and enhance their social and emotional
competencies.
Bronfenbrenner’s Model of Human Development
Urie Bronfenbrenner’s theory of child development (Bronfenbrenner & Morris, 2006)
informs our conceptualization of personalized learning by identifying important attributes in students, key social relationships, and primary social contexts that influence their
social, emotional, and physical well-being. Bronfenbrenner’s theory has had a profound
influence on research and practice in the U.S. and around the world. Bronfenbrenner’s
work (Bronfenbrenner, 1979; Bronfenbrenner & Morris, 2006) has provided a comprehensive conceptual rationale of how central social contexts in a child’s life interact and
influence key outcomes, including social and emotional adjustment and school performance and engagement. Bronfenbrenner maintains that human development takes place
through complex interactions between an active and evolving human organism and the
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persons and objects in the surrounding environment. The nature of the interactions (e.g.,
their form, power, content, direction) that influence development may vary based on
attributes of the developing person, the environment, and the areas of development that
are evolving at the time. The model may help inform creation of the personalized learning environment because it helps identify (a) the central social interactions important
to development and learning called process variables (e.g., parent–child, teacher–child
interactions), (b) the role students’ characteristics play in their development called person
variables (e.g., gender, age, health, intelligence, temperament), (c) the importance of the
environments the child inhabits called context variables (e.g., home, school, culture), and
(d) the influence of time and developmental change called time variables (e.g., significant historical events, pubertal development). The present chapter is guided by Bronfenbrenner’s conceptual model and addresses important knowledge and information that
agents such as teachers and administrators should have in creating personalized learning
experiences for their students.
Students’ Developmental Needs and Adjustments
According to Redding (2013), an important feature of personalized learning is teachers’ awareness of the attributes, needs, and resources of their students. Bronfenbrenner’s
bioecological model (Bronfenbrenner & Morris, 2006) is useful in application to personalized learning because it explains the interactions that students experience that help
direct and shape their development and learning. Bronfenbrenner suggests that students
learn and develop through their person-to-person interactions with parents, teachers, and
peers, and through the influence of their personal characteristics (e.g., personality, intelligence, gender). Students’ behavior and development are also influenced by the social
environments they inhabit (family, neighborhood, school) and the particular historical
time when they live. Students’ development and learning are then shaped by the factors
in Bronfenbrenner’s model, including process, person, context, and time variables. These
components of Bronfenbrenner’s model help explain how children learn and develop, the
importance of their individual traits and attributes, and the role of the social environments
they inhabit in shaping their learning and adjustment.
Process
Bronfenbrenner argues that development takes place as a result of processes consisting of complex, reciprocal interactions among the persons, objects, and symbols in the
immediate environment. These interactions are also embedded in a larger context that
plays a significant role in development. Effective interactions are those that take place
regularly and over an extended period of time. The interactions are labeled proximal
processes. Examples of proximal processes include parent–child activities, teacher–child
interactions, and instruction and participation in educational activities. In teacher–student
relations, proximal processes may involve instructional time and the creation of relations that promote student discovery and competence. Proximal processes are crucial
experiences and represent the space where teachers and student interact to move learning
forward. Bronfenbrenner also maintains that the “form, power, content, and direction of
the proximal processes effecting development” are influenced by the characteristics of
the developing person, the environmental context—both immediate and more distal—and
the time (e.g., developmental period, amount of time, historical time; Bronfenbrenner &
Morris, 2006, p. 798). From the standpoint of personalized learning, the model suggests
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that the degree to which personalized learning can take place depends on the quality of
teacher–student interactions and on whether a student’s characteristics, living situation,
and stage of development (e.g., person, context, and time as variables) are part of his or
her personalized learning plan.
Person
In line with the aims of personalized learning to accommodate the differentiated
needs and preferences of the learner, the bioecological model suggests that understanding significant person or dispositional variables that individuals possess can help shape
and inform the creation of effective environments for students. From the perspective of
key aspects of the person, gender and temperament represent two salient characteristics
that may have important implications for producing contexts that are individualized to
enhance students’ competence and adjustment.
Gender
Bronfenbrenner and Morris (2006) note that expectations and perceptions regarding a
child’s gender may affect important developmental processes and experiences. Among
school-aged children, parents expect sons to find science easier and more interesting than
daughters despite no differences in performance (Tenenbaum & Leaper, 2003). Parents’
stereotyped views of differences in boys’ and girls’ abilities in English, math, and sports
are linked to both children’s performance and self-perceptions of ability (Fredricks &
Eccles, 2002). Children’s genders also influence their interactions in school. Throughout
the school years, teachers interact and attend more to boys than girls (Ruble, Martin, &
Berenbaum, 2006). Teachers also believe that elementary school boys are better at math
and science than girls (Tiedemann, 2000). In elementary school, teachers tend to call
on boys more than girls but call on boys and girls equally when they volunteer answers
(Altermatt, Jovanovic, & Perry, 1998). Teacher’s sex-differentiated responses are most
pronounced in elementary school and less evident in high school.
Clearly, in line with the bioecological model, gender as a person variable helps shape
children’s experiences in the classroom and represents an important attribute in the
teacher–student relationship to consider in creating individualized learning experiences.
It may be important to consider gender in the nature of how lesson plans are constructed
and where teachers’ instruction and attention are directed in the classroom.
Temperament
Temperament represents an additional person variable that may influence students’
adjustment and experiences in the classroom. Temperament represents individual differences in reactivity and self-regulation and is determined by inborn physiological mechanisms (Rothbart & Bates, 2006). Reactivity includes a range of responses including but
not limited to fear, anger, positive affect, and orienting or negative emotionality. Selfregulation includes processes such as effortful control and modulation aimed at monitoring or controlling reactivity. Studies of temperament have examined direct effects in
which temperament traits are linked to adjustment behavior. Research has also examined
indirect effects in which the effects of temperament on adjustment are moderated by their
association with some additional variable. Findings of direct effects revealed that a difficult temperament (negative emotionality) was associated with externalizing and internalizing problems. For instance, whereas anger, impulsiveness, and low self-regulation
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were linked to externalizing problems, sadness and low impulsivity were associated with
internalizing problems in middle childhood (Eisenberg et al., 2000). The need to address
students’ problem behavior may be detrimental to instructional time and class climate.
Negative emotionality has also been linked to aggression, guilt, help seeking, and negativity (Rothbart, Ahadi, & Hershey, 1994). Although much of the work has focused on
temperament and the links to negative adjustment, links to positive adjustment have
shown that effortful control at ages 2 and 3 years predicted more advanced moral development at age 6 years (Kochanska & Knaack, 2003). Also, teacher and parent ratings of
higher emotional and behavioral self-regulation were associated with lower acting-out
behavior (Eisenberg et al., 1996).
Evidence of the indirect effects of temperament is especially noteworthy because it
illustrates how a child’s temperament and social context may act together to produce
important outcomes. For example, a theme across investigations indicates that the links
between difficult temperament and poor adjustment are less evident in more effective
contexts. For instance, the association of children’s dysregulation with externalizing
problems in the classroom was less apparent for children whose mothers were more
skilled at administering discipline (Stoolmiller, 2001). Similarly, the positive association of children’s resistance to control with externalizing problems was more evident for
children whose parents were low in control in the home (Bates, Pettit, Dodge, & Ridge,
1998). Among elementary school children, the negative association of externalizing
behavior with children’s agreeableness was less likely among parents who administered
angry discipline (Prinzie et al., 2003). Morris et al. (2002) found that the association of
children’s irritability with externalizing problems was stronger for children whose mothers were overtly hostile. More irritable children displayed an increase in internalizing
problems when mothers displayed covert hostility and intrusive control over their children’s feelings. An important implication of these findings is that effective social environments that teachers create may moderate behavior in students that would otherwise be
disruptive to their learning. These findings also suggest that, in the creation of personalized learning, it may be important for teachers to convey to parents the link between
children’s temperament, their family relations and parenting practices, and children’s
conduct in the classroom. Effective parenting in the home may increase the likelihood
of better behavior in the classroom. Also, findings have shown that instruction on implementing effective parenting practices is fairly easy to incorporate into services offered to
communities through schools (Brody, Yu, Chen, & Miller, 2014). Socialization behaviors
known to be effective in the home (e.g., skilled discipline, firm and direct control) may be
transferred and incorporated into the classroom.
The implications of the research for personalized learning experiences suggest that
effective teacher–student relations and productive classroom climates may depend on
the degree to which teachers understand the role and operation of key person variables.
Teachers might consider beginning the school year with a survey of the students, assessing areas such as their self-concept (self-esteem, self-efficacy), resources in the homes,
work habits, and parents’ involvement in their school activities. By understanding how
children’s characteristic behaviors may be evident in the classroom and the role of students’ experiences at home, teachers may be able to create classroom environments that
increase the likelihood of effective behaviors.
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Contexts
According to the bioecological model, students’ behavior is strongly influenced by
forces in the social environments they inhabit. In the creation of personalized learning,
understanding the links between students’ formative social experiences and their behavior
appears essential. In the bioecological model, contexts consist of important environments
that students and teachers inhabit and are organized and conceptualized into separate
systems, including the microsystem, mesosystem, exosystem, and macrosystem (Bronfenbrenner & Morris, 2006).
Microsystems
Microsystems consist of the most immediate contexts in which a child may reside, such
as the family, peers, school, or neighborhood. In managing teacher–student relations,
teachers may be able to capitalize on student’s experiences in other contexts by incorporating relevant behaviors, interactions, or experiences in some manner in the classroom.
The nature and quality of relations that children have at home or among their peers have
been shown to carry over and influence their behavior in school.
Home environment. One way that families influence children’s behavior is through the
parenting style present in the home. Parenting style reflects parent’s goals and strategies
in child-rearing. There is a preponderance of evidence showing a strong link between parenting style and academic performance (Amato & Fowler, 2002; Boon, 2007; Steinberg,
Lamborn, Dornbusch, & Darling, 1992; Steinberg, Mounts, Lamborn, & Dornbusch,
1991; Turner, Chandler, & Heffer, 2009). Children and adolescents who live in authoritative parenting households, characterized by high levels of warmth and responsiveness
and demandingness and firm control, fare better academically than those from authoritarian or permissive parenting homes. For example, Steinberg and colleagues (1991) found
that, compared with their nonauthoritatively reared peers, adolescents from authoritative
homes earned higher grades in school, were more self-reliant, and reported less psychological distress. Adolescents exhibit healthier psychosocial development and higher
academic competence when they perceive that their parents grant more psychological
autonomy, stay actively engaged in their lives, and establish firm standards for behavior
(Gray & Steinberg, 1999).
Parents and schools. Parents can also exert an impact on their children’s school performance through their direct involvement with school activities, such as supervising and
helping with schoolwork, attending parent–teacher conferences, offering encouragement
for success, and establishing high expectations for achievement (Astone & McLanahan,
1991; Hill et al., 2004; Hill & Tyson, 2009; Steinberg et al., 1992). Parental involvement
at school has been associated with higher academic achievement (Lee & Bowen, 2006).
Studies of young children have shown that parent–child educational interaction at the
home significantly contributes to children’s cognitive development. Englund, Luckner,
Whaley, and Egeland (2004) found that the quality of instruction parents provided for
their children in problem-solving situations before school entry explained a significant
amount of the variance in child’s IQ and indirectly affected achievement in the first and
third grade. Similarly, parenting behaviors that stimulate reading and constructive play
and provide emotional support have been shown to promote academic achievement in
young children (Davis-Kean, 2005).
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For teachers, the home environment and parenting practices have important implications for creating personalized learning environments for students. Students’ school
performance is in part a reflection of their experiences in the home. Knowing more about
children’s home lives and experiences may provide teachers direction in shaping learning
contexts that fit the particular needs of their students. For example, students from authoritative and authoritarian homes may approach their schoolwork differently and perform
best in the context of separate kinds of instructional strategies. For example, teachers
might capitalize in the classroom on the autonomy and initiative students from authoritative homes are encouraged to display. Students from authoritative homes might serve
as models of self-directed behavior and initiative for students from authoritarian homes
where autonomy and independence are discouraged.
Peer relationships. Peer interactions provide another important context for intellectual and socioemotional development. Researchers have long suggested that close and
harmonious relationships with peers can enhance children and adolescents’ social and
academic adjustment. The development and maintenance of friendships have been shown
to influence perceived competence (Buhrmester, 1990), self-esteem (Keefe & Berndt,
1996), and academic performance (Liem & Martin, 2011; Wentzel & Caldwell, 1997). In
early education, whereas children with the most number of friends in the classroom report
gains in school performance over time, those who are rejected by their peers show less
favorable attitudes, avoidance, and lower levels of performance (Ladd, 1990). The relationship between academic achievement and peer popularity has also been documented
among elementary school students. For example, Austin and Draper (1984) reported that
children in Grades 3 through 6 who were most accepted by their peers were also those
who performed at the highest levels in their schoolwork. Academic goals and motivations
are affected by interactions with peers. One study of grade school children revealed that
friends are more similar on dimensions of self-efficacy, motivation, academic standards,
and preference for challenging work than nonfriends (Altermatt & Pomerantz, 2003).
Activities in the classroom that integrate skill-building activities with those that support
students’ interpersonal skills (e.g., effective communication skills, conflict resolution
strategies) may benefit peer relations and school performance. Providing students with
opportunities to take on leadership roles may also be one way teachers could build students’ self-confidence and social skills and enhance peer relations. Teachers with a clearer
understanding of peer relations in their classroom may be in a better position to influence
the social dynamics in ways to create effective, personalized learning environments for
their students.
Mesosystem
The mesosystem consists of processes and linkages taking place between or among
two or more of the settings in which children interact (e.g., family–school, peers–family,
neighborhood–peers). Understanding how mesosystems operate may be the most
important application of the bioecological model to the creation of personalized learning
environments for students. The mesosystem is essentially a system of microsystems and
illuminates the ways in which these contexts typically are integrated and act together to
influence children’s behavior.
School and home. Evidence has revealed clear linkages between the home and school.
In a study of parents’ involvement in inner-city elementary and middle schools, Dauber
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and Epstein (1993) found that parents were more likely to be involved in their children’s education if they perceived that schools had strong practices to involve parents at
school and at home on homework and reading activities. When parents perceived that
the schools were doing little to involve them, they reported doing little at home. Parents
who were more involved tended to have children who performed well in school. Sheldon, Epstein, and Galindo (2010) assessed the effects of activities designed to promote
family involvement and the links to school levels of math achievement. They found that
better implementation of math-related practices to enhance family involvement predicted
stronger support from parents for schools’ partnership programs. Strong support, in turn,
predicted students’ performance on math achievement tests. The most effective activities
implemented by schools to promote parents’ involvement included family math nights,
volunteer math aides, and math projects involving family partners. Schools that reported
more positive partnership climates had higher levels of math achievement. Evidence
also suggests that, by fostering a strong partnership with families, schools can also lower
student absenteeism (Epstein & Sheldon, 2002). In creating personalized learning for
students, this work suggests that there are reciprocal relations between teachers’ practices
and other key environments such as the home. Thus, teachers can expect that effective,
personalized learning may positively affect parents’ involvement with their students’
schooling. As the research has shown, increased parental involvement may support teachers’ practices in school, including creating personalized learning environments. It may
be helpful for teachers to obtain information directly from students and their parents on
family relations and parental support and involvement in students’ academic development
(e.g., help with schoolwork, trips to museums, use of tutors). Short surveys in the classroom and during back-to-school nights may help teachers understand students’ strengths
and weaknesses and needs in the classroom. Teachers might also consider organizing
activities (e.g., potluck dinner, picnics, fundraising activities, school repair projects)
designed to help get to know their students and involve and inform parents regarding
students’ schooling. Through frequent contact with parents, via phone or email, teachers
can foster supportive parent–teacher relations.
Also, emerging research suggests that supportive school environments may buffer
against the negative effects of adverse home experiences. O’Malley, Voight, Renshaw,
and Eklund (2015) examined the moderating effects of school climate on the relation
between family structure and academic performance. The authors found that, regardless of family structure (i.e., two-parent, one-parent, foster-care, homeless households),
students with more positive school climate perceptions reported higher GPAs. It has also
been documented that children at risk for school failure who experience more caring and
supportive relationships with teachers express greater satisfaction with school than children at risk for school failure who do not have such support (Baker, 1999). Students who
are most academically and socially competent are those who experience an authoritative
teaching style with consistent classroom management, support for students’ autonomy,
and personal interest in students (Walker, 2008). Mesosystem influences provide some of
the clearest examples of the potential of how teacher–student relations may intersect with
other social contexts (home) in ways that are relevant to students’ personalized learning.
Findings on mesosystem influences highlight the importance of understanding how key
social environments (home, school, peers) and social relationships have implications for
students’ personalized learning and behavior in the classroom.
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Exosystem
Beyond the proximal contexts of the microsystems and mesosystem, the exosystem
consists of the linkages and processes between settings in which the child does not
directly interact but that nonetheless may play a significant role in the child’s adjustment.
These contexts include the parent’s workplace, neighborhood or community contexts, and
family social network. In the same manner that relations at home may be reflected in the
classroom, events and interactions in social contexts students do not inhabit may have
implications for their schooling.
Working mothers. Evidence from a large number of studies has shown that maternal
employment early in a child’s life is linked to children’s cognitive and socioemotional
well-being later. For example, maternal employment before a child’s ninth month was
linked to negative cognitive outcomes at age 36 months and poor cognitive and behavioral outcomes at first grade (Brooks-Gunn, Han, & Waldfogel, 2010). In contrast,
positive links between maternal employment during the first year and children’s later
functioning have been obtained for low-income families (Coley & Lombardi, 2013).
Recent findings suggest that the discrepancy in the effects of maternal employment may
have to do with the quality of the mother’s work and the implications for family life.
Thus, maternal employment in high-quality, stable work during early childhood was
linked to enhanced cognitive and behavioral skills at 9 years (Lombardi & Coley, 2013).
Other research suggests that the processes at work may include that stable employment enhanced the mother’s psychological well-being, which in turn supports children’s
functioning over time (Conger et al., 1992). Parents in unstable or stressful work conditions may be less actively involved in their children’s educational activities because of
strain and difficult work schedules. These findings are important for teachers in that the
impact of mothers’ poor work experiences appear to be manifest in children’s conduct in
the classroom. Stressful work experiences appear to negatively impact family life, and
children’s experiences at home may transfer to the classroom. It is important for teachers
to be aware of the diverse family backgrounds students come from. Parents may become
disengaged from their children’s education because of external stressors or merely lack
of time. If teachers are aware of these challenges, they may be able to make accommodations in scheduling events and the use of time and resources. For instance, events might
be scheduled at times when these parents are more readily available. Also, strategies
and resources for time management (tutoring and after-school programs on weekends)
to increase parental involvement in schooling might be discussed at parent–teacher
conferences.
Neighborhoods. Studies of the links between neighborhoods and children’s functioning
have considered the effects of safety and resources, among others. Research has shown
that caregivers who perceive their neighborhoods as unsafe may display lower positive
parenting, including lower warmth and control and monitoring of children (Chung &
Steinberg, 2006; Gayles, Coatsworth, Pantin, & Szapocznik, 2009). Evidence suggests
that parents in dangerous neighborhoods may be chronically stressed, and their stress may
in turn affect their parenting and children’s adjustment (McLoyd, 1990). In contrast, other
studies revealed positive links between safety concerns and positive parenting behavior
(Jones, Forehand, O’Connell, Armistead, & Brody, 2005). This work suggests that parents may increase their positive parenting to offset and protect their children from danger
in the neighborhood. Research has also assessed the link between neighborhood resources
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and family functioning. Findings have shown that the more parents perceived their
neighborhood was devoid of economic and institutional resources, the less they engaged
in positive parenting (Taylor, 2000). One explanation for this finding may be that the lack
of access to economic and institutional resources may expose parents to increased stress
and health problems, which may in turn compromise parenting practices and negatively
affect students’ adjustment and school performance (Cuellar, Jones, & Sterrett, 2015).
Anxieties that parents and children feel about dangerous living conditions may make their
way into the classroom. Schools in high-risk neighborhoods often have relationships with
important social agents, including neighborhood and parent associations, businesses, and
police, to enhance children’s safety both inside and outside school (Taylor, 2000). Personalized learning in some circumstances may include understanding children’s experiences
and reactions to the challenges of their living conditions and the development of effective
coping strategies for students and their school.
Family social network. An additional context in the exosystem that has been linked
to children’s adjustment is family social network. A key social context for families is
the extended family. Across ethnic groups, families rely on kin for a variety of forms of
support, including social and financial assistance and help with child care (Sarkisian &
Gerstel, 2004). For example, Sarkisian and Gerstel (2004) found that African American
and White families were both involved with kin but engaged extended family in different areas. Blacks tended to be more involved with kin in practical support (e.g., help
with transportation, child care, housework), and Whites were more involved in financial
and emotional support. Support from kin is especially important for low-income African
American families that may rely on kin extensively. Evidence has shown that more than
half of poor African American women living in urban areas interact with kin regularly
as primary members of their social networks and rely on extended family for important
functions, including child care, household tasks, and financial assistance (Jarrett, Jefferson, & Kelly, 2010). Kin support has also been linked to African American parents’
emotional well-being (Budescu, Taylor, & McGill, 2011; Ceballo & McLoyd, 2002; Taylor, 2011; Taylor & Roberts, 1995), adolescents’ adjustment (Lamborn & Nguyen, 2004;
Taylor, 1996), and parents’ child-rearing practices (Ceballo & McLoyd, 2002; Taylor,
1996; Taylor, Seaton, & Dominguez, 2008).
The findings on kin relations and other exosystem variables have direct implications for
personalized learning and teacher–student relations. Findings have shown that kin social
support may promote parenting practices that include family routine and parental involvement in schooling. Family routine and parental involvement in schooling in turn appear to
promote effective attitudes and behavior in the classroom, including higher engagement
and improved performance (Taylor, 1996; Taylor & Lopez, 2005). Among some segments
of their students and communities, teachers and administrators may find it particularly
helpful to engage extended family in school functions as a means of promoting family
involvement and student achievement. For teachers in particular, it may be important to
understand the family relations of their students. Among some students, extended family
may play a primary role in students’ socialization, and for others, the absence of support
from kin may be at the root of dysfunctional behavior.
For teachers, understanding the social contexts in which their students live and the
social resources and challenges they face may help shape teachers’ personalized learning
strategies. For example, for a teacher in a school serving an economically disadvantaged
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community with a majority of working mothers and extensive family social networks,
personalized learning may address known challenges to student functioning (e.g., mothers’ poor-quality, stressful employment) and capitalize on available positive resources
(e.g., access to kin social support). It may also be helpful for teachers in at-risk communities to incorporate into the curriculum topics including effective stress management,
conflict resolution, and effective communication and interpersonal skills.
Macrosystems
Additional contextual variables in the bioecological model relevant to constructing
personalized learning for students are the macrosystems, which represent the broader
cultural and subcultural systems that help shape relations in microsystems, mesosystems,
and exosystems. Macrosystems comprise the belief systems, customs, lifestyles, material resources, and opportunities that help shape interactions across social contexts. The
macrosystem may be characterized as the societal blueprint (Bronfenbrenner, 1994).
Socioeconomic status. A primary context in the macrosystem for families consists
of their socioeconomic status and financial resources. To the degree that families have
significant financial and material resources, they tend to function well. However, family
economic pressure from having unmet material needs, having unpaid debts, or having to
make difficult economic cutbacks is linked to poorer functioning in families. Conger and
associates (Conger & Donnellan, 2007; Conger et al., 1992; Conger, Ge, Elder, Lorenz,
& Simons, 1994) have shown that economic pressure in the home has a detrimental effect
on family relations and children’s adjustment. Parents in economically distressed homes
tend to be psychologically distressed, and distressed parents are more likely to interact
poorly with one another and display harsh and inconsistent parenting with their children.
Harsh and inconsistent parenting in turn is linked to emotional and behavioral problems
and lower competence in children and adolescents. The applied implications of this work
to students’ personalized learning and teacher–student relations are important. As the U.S.
economy recovers from the latest recession, there is concern that restructuring in the labor
market may take place with a permanent loss of some jobs (Rothstein, 2014). Changes
in the labor market may create economic insecurity and pressure on families. The fallout
for schools in many communities may be the need to cope with fewer resources because
of a shrinking tax base and the need to accommodate students from a growing number of
economically insecure homes. It may be increasingly important for teacher–student relations to be informed by an understanding of the economic and social forces operating on
students and their families. Schools facing both short-term and more chronic economic
crises in their communities may need to adopt practices aimed at addressing the needs of
students and families, including school-based health services; emergency food pantries;
school materials and clothes; and after-school, extended day, and summer programs. It
may also be important to consider whether school curricula are best structured to help
students address the future.
Time
An additional contextual parameter with implications for teacher–student relations and
personalized learning is the variable of time. Bronfenbrenner suggests that an important
feature of relationships is the amount of unbroken time spent in interaction. Longitudinal
studies have shown that stability and steadiness in children’s living conditions—including
responsive adults, family routine, and stable child care and school arrangements—were
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related to greater cognitive and social competence in adolescence and adulthood (Pulkkinen & Saastamoinen, 1986; Wachs, 1979). Similarly, family routine, organization, and
structure were linked to students’ school engagement and achievement (Taylor, 1996;
Taylor & Lopez, 2005).
Historical time also represents a dimension of time relevant to student’s adjustment in
school. Elder (1998) notes that individuals are “shaped by the historical times and places
they experience over their lifetime (p. 3). Findings have shown that the historical events
experienced at particular developmental periods may have a profound impact on an
individual’s functioning. For example, Elder (1974) found that adolescents whose families experienced severe income loss during the Great Depression fared better than their
nondeprived peers in terms of later life satisfaction. Boys and girls from economically
deprived families who committed themselves to helping their families through difficult
times also developed practices, goals, and aspirations benefitting them in the future. For
teachers and the creation of personalized learning for students, these findings suggest the
importance of how students occupy their time. Students appear to do best in structured,
stable environments both at home and school. These findings also suggest that in teacher–
student relations, important goals may be to help students understand the meaning and
implications of historical events of their time and to help them develop the drive and
capacity to adapt to the challenges they may experience.
Summary and Conclusions
The creation of personalized learning environments involves understanding the
needs, preferences, and experiences of individual learners. From the perspective of
teacher–student relationships, the bioecological model provides a conceptual framework
from which to organize and rationalize information to structure personalized learning
for students. The model suggests that at the most basic level, the process of learning
and development takes place through teacher–student interactions in the classroom.
Personalized relations and interactions in the course of instruction and the climate of the
classroom are the means through which progress moves forward. The teacher–student
relationship within personalized learning also requires understanding features of the
person (e.g., gender, race, temperament). Differences based on gender or temperament
may shape how students function in the classroom and may benefit from the input and
attention of teachers. The model also highlights the diverse ways in which the various
contexts in which students reside should be considered in creating personalized learning.
Families, peers, schools, or neighborhoods may be resources or impediments to students’
learning, and none of the contexts operates in isolation. Teacher–student relations are
invariably influenced by how families, peers, and neighborhoods interact and operate
together. It is also crucial to recognize that students’ functioning is significantly affected
by events and activities in the contexts in which they do not directly interact (e.g.,
parents’ work or social networks) and the world that surrounds them (e.g., global and
national economies). Finally, time is an element in students’ learning in complex ways.
Students need time to learn, and thus basic instructional time is an important element to
consider. Historical time is also a crucial force operating on teachers and students and
their relations. Historical events and technological innovations taking place at a particular
point in time represent challenges which teachers are uniquely positioned to help students
address.
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Action Principles for States, Districts, and Schools
Action Principles for States
a. Ensure that there is equity (e.g., gender, racial, economic) in access to best policies
and practices to enhance student engagement and achievement.
b. Invest resources to enhance access to technological innovation in schools and
communities.
c. Partner with local governments and school districts to establish context-driven
ordinances to promote and enhance school and community safety.
d. Locate comprehensive family resource centers in at-risk communities for the
administration of services (adult education and literacy, employment training, mental and physical health, parent training).
e. Establish regular assessment of the evolving needs of communities (e.g., social,
economic, technological) and the effectiveness of the services provided.
Action Principles for Districts
a. Assess and match the curricular needs and preferences of local communities and
school districts with the appropriate available options.
b. Partner with local stakeholders and universities to increase student access to educational innovation.
c. Identify unique and common needs across schools and communities (crime prevention, safety, access to services) and develop integrated strategies.
d. Coordinate the services of stakeholders and agencies (e.g., employers, schools,
police, social services) in the communities to meet the broader needs of schools
and communities.
e. Consult with parents, schools, districts, and prevailing scientific evidence on the
effective organization of time in school (e.g., start time, length of day, length of
school year).
Action Principles for Schools
a. Devote regular in-service educational opportunities to understanding the role of
students’ attributes (e.g., gender, ethnicity, class) and ecological systems in students’ education.
b. Develop opportunities to enhance parental involvement and engagement with
school and teacher’s awareness of the links between children’s experiences at
home and performance in school (e.g., fundraising, mentoring, advisory boards).
c. Partner with relevant stakeholders, including parents, employers, police, and social
service agencies, to identify the community’s resources (e.g., sports teams, recreational activities, open space) and challenges (e.g., crime, safety, health care, nutrition) and increase awareness that each social agent has a role in teacher–student
experiences and relations.
d. Assess and monitor how issues of equity (gender, racial, economic) are manifest in
school in student engagement and achievement.
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e. Host regular events aimed at developing information on prevailing social forces at
work in students’ communities (e.g., parenting practices, family structure, economic opportunities, unemployment, homelessness, gentrification) and how they
may impact student adjustment and behavior in the classroom.
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Personalizing Professional Development for Teachers
Catherine C. Schifter
Personalized professional development (PPD) takes the notion of individualized
instruction for students and applies it to teachers. An assistant principal from a California
school stated, “We all have different strengths and areas of potential growth” (Ullman,
2015, p. 19). PPD for teachers includes many facets, such as developing their skills to use
multiple methods of teaching for each child’s strengths and challenges, but also developing teachers’ own professional knowledge and skills based on their own strengths and
weaknesses.
The concept of professional development is a long, time-honored tradition. There
are few jobs or professions today that do not need to update skills and/or knowledge.
Whether you are a car mechanic, dentist, secretary, or statistician, new technologies and
procedures are required to stay current.
With this trend comes scholarly reviews, studies, and theories for effective and valid
professional development. The National Staff
Development Council (now Learning Forward)
published standards for staff development. The
There are few jobs or professions
today that do not need to update
Journal of Staff Development (2001), out of the
skills and/or knowledge.
Learning Forward organization, provides a dedicated vehicle for publication of both scholarly
research and opinion pieces to guide professional
development practice across all fields. Books have been written to provide road maps for
professional development (see Guskey, 2000; Joyce & Showers, 2002; among others). It
is important to point out that research on professional development tends to be program
and/or content specific, and atomistic in nature, making outcomes difficult to generalize.
Within education, the No Child Left Behind Act of 2001 (U.S. Department of Education, 2002) required highly qualified teachers in all grades for all subjects, but also
required high-quality professional development to be available for all teachers. The
Teaching Commission (2004) report titled “Teaching at Risk: A Call to Action” argued
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that “helping our teachers to succeed and enabling our children to learn is an investment in human potential, one that is essential to guaranteeing America’s future freedom
and prosperity” (p. 11). In order to meet these requirements, high-quality professional
development, that meets the specific needs of each and every individual teacher, must be
established as a priority for teachers.
This chapter provides a brief overview of the literature on professional development as
it relates to education, but not an in-depth review due to the extensiveness of the literature; introduces the change theory within the realm of professional development (often
missing from the literature); introduces two adult learning theories to support the selfdirected approach of personalized PD; provides an in-depth example of personalized PD
for teachers; and provides action principles for state, district, and local leaders around the
concept of personalized PD for teachers.
Professional Development Literature Review
Griffin (1979) wrote, one requirement of a profession is that “members somehow
continue to learn, to grow, to renew themselves, so that their interaction with ideas and
with clients are reflective of the best knowledge and skill available to them” (p. 127).
This concept has not diminished over the last 30 plus years. On the contrary, the growth
in information, the explosion of access to information and data through the Internet, and
Cloud computing make the notion of being on the cutting edge (depending on the discipline) difficult to maintain. While it is true that we have access to more and more information, having a thorough understanding of all that information, in order to say one is
currently knowledgeable, is exponentially more difficult as the amount of information to
which one has access grows. In some areas of study (e.g., games in education, medicine,
physics, or computing), keeping up with the new information and trends can be a monumental challenge.
The majority of the literature speaks of professional development in many ways,
providing practitioners with a myriad of ideas, but constantly stressing what is wrong
with those efforts. Wood and Thompson (1980), in discussing guidelines for better staff
development, suggested professional development consisted of a series of “[d]isjointed
workshops and courses focus[ed] on information dissemination rather than stressing the
use of information or appropriate practice in the classroom” (p. 374). The authors go on
to state that most professional development programs were not part of an overall, wellplanned approach for school staff. Ball and Cohen (1999) agreed with this depiction,
adding that while districts spend lots of money on professional development in the United
States annually, “most is spent on sessions and workshops that are often intellectually
superficial and disconnected from deep issues of curriculum and learning, fragmented
and non-cumulative” (p. 4). Wilson and Berne (1999) suggested that professional development for teachers tends to be scattered half-day or full-day events that are not well
planned or coordinated over time, thus giving the appearance of being disconnected and/
or serendipitous.
Many papers written in the last 35 years provided guidelines or advice to school districts on how professional development can be successful. Sparks (1994) posited three
factors: (1) results-driven education using student outcomes as the focus; (2) systems
thinking for seeing the big picture or sum of the parts, rather than individual pieces;
and (3) constructivist, action research and reflective practice in the classroom with peer
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collaboration. These concepts were born out of the accountability movement that began
in the mid-1980s, and while they are not considered novel in 2015, perhaps they were in
1994 given trends of that time.
As noted before, several authors have presented ideas of what makes for effective
professional development (Abdal-Haqq, 1996; Richardson, 2003; Sparks, 1994, 2002).
Concepts in common include:
●● school-based and or school-wide and ongoing;
●● collaborative in nature facilitating collegiality across and between teachers much
like a community of scholars (see introduction of communities of practice below);
●● focuses on student learning;
●● recognizes teachers as professionals;
●● constructivist in nature;
●● supports teacher deeper understanding of both content and research-based
approaches to teaching; and
●● supported by administrators with funding and time to practice new skills.
Wilson and Berne (1999) conducted an analysis of the professional development literature across disciplines, such as mathematics, English, and science, and they explored
three themes which they suggested crossed the literature. These were: communities of
learners redefining practices; teacher learning activated for maximum effect; and adopting
Lord’s (1994) “critical colleagueship” (p. 194-195) with professional, critical discourse
among peers.
Collaborative models, supported by Borko and Putnum (1998) and Perry, Watson, and
Calder (1999), suggest “nurturing learning communities within which teachers try new
ideas, reflect on outcomes, and co-construct knowledge about teaching and learning in the
context of authentic activity” (Butler, Lauscher, Jarvis-Selinger, & Beckingham, 2004,
p. 436). This collaborative community of practice (COP) resonates with the work of
Lave & Wenger (1991) and that of Brown, Collins, and Duguid (1989) that puts learning as essential within a socially situated context. As noted by Butler and colleagues, the
collaborative model includes common goals within the local school setting. While each
teacher explored innovative teaching strategies for his or her classroom, it was through
the collaborative dialogue where the teachers shared and co-constructed knowledge.
Butler et al. (2004) continued by demonstrating how individual, self-regulated learning
was not antithetical to COP frameworks. They noted, “…focusing on individual learning
does not require divorcing the individual from context. Indeed, the potential of merging a
COP framework and models of self-regulation is that the latter describes how individuals
strategically adapt within environments to achieve authentic goals” (p. 439). The social
collaboration supports self-regulated, individualized practices in ways that could not be
attained otherwise. Sometimes working alone on a problem is not sufficient.
The idea of communities of learners came out of the work of Lave and Wenger (1991)
on communities of practice. Subsequently, Wenger and Trayner (2015) defined communities of practice as “people who engage in a process of collective learning in a shared
domain of human endeavor” (p. 1). From Wilson and Berne’s perspective (1999), being
in a community of learners gives teachers support within the classroom giving them
a way to discuss action research ideas in a supportive and collaborative environment.
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Professional development would not be just prepackaged and delivered, but activated for
maximum effect using the community of learners for support. Lord’s (1994) concept of
critical colleagueship brings these two themes together to establish a peer-to-peer meaningful relationship. These ideas will come up again in this chapter.
Putnum and Borko (2000), working with situated cognition (which also comes out of
the work of Brown, Collins, & Duguid, 1989; Lave & Wenger, 1991), argued that knowing and learning are “(a) situated in a particular physical and social context; (b) social
in nature; and (c) distributed across the individual, other persons, and tools” (p. 4). As
Schifter (2008) wrote, “Professional knowledge is not developed in a vacuum, but in a
context relevant to the knowledge, organized and accessed in meaningful ways as relating
to the classroom for teachers” (p. 45). Again, there is a connection across these different
authors’ perspectives: teachers working collaboratively with critical colleagues to support
renewal and new learning, over time.
Since the enactment of the NCLB (U.S. Department of Education, 2002), teachers are
held accountable for students’ learning at proficiency levels across content and grades.
Assuring continuing teachers have the knowledge and skills required becomes essential
for all schools across all states. The need for effective professional development became
imperative, and yet, change takes time. Both
Sparks (1994) and Lauro (1995) noted that it
Assuring continuing teachers have
the knowledge and skills required
can take up to five years for an innovation (i.e.,
becomes essential for all schools
change in practice) to be fully implemented. Colacross all states.
lins (2001), in his study of successful companies,
supported this concept when he stressed that successful innovation includes patience, along with persistently sustained support and effort
over time. DuFour (2004) suggests this works in schools as well.
Sparks (2002) strongly suggested that effective PD meets the goals of the standardsbased era. He gave a nod to change theory when he cited Michael Fullan (1991), who
said “The greatest problem faced by school districts and schools is not resistance to
innovation, but the fragmentation, overload, and incoherence resulting from the uncritical
acceptance of too many different innovations” (p. 197). As I tell my own students, just
because you know of an innovation does not mean you have to try to incorporate it, if it
does not match or answer the problem you are trying to solve. Changing practice every
year because of some new idea makes no sense because the teacher never has time to
master the first innovation or to figure out whether an innovation worked or not.
In making his case for these practices, Sparks (2002) cited a number of studies looking
at professional development initiatives. From Does Professional Development Change
Teaching Practice?: Results from a Three-Year Study (U.S. Department of Education,
2000), a study of the federal Eisenhower professional development program, he noted
that teachers who participated in what was termed “reform type” of professional development increased their use of new strategies in teaching science and math. The “reform
type” of activities were described as teacher study groups; teacher collaboratives, networks, or committees; mentoring; internships; and resource centers—or activities best
described as promoting active learning (p. 15).
Richardson (2003) suggested three reasons why research-based practices are not the
norm today: it is expensive, it occurs over a long time period, and it is hard to support
when the participants are allowed to make decisions regarding goals and outcomes. She
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suggested that it is much easier, and considered cost efficient, to offer one training for
all. She further suggested the “closed classroom door” effect (p. 402) allowed teachers
to assume autonomy precluding anyone telling them how to teach: “This classroom is
unique and is therefore unlike any other classroom because of my uniqueness and my
particular group of students” (p. 402). While the notion of teacher individuality/uniqueness pervades the U.S. system, since NCLB there was a call for teachers across grade levels to equally be responsible for all students’ progress. Are the ideas of teacher autonomy
and professional development antithetical? Not really, but the approach taken may make
the difference in teacher buy-in and participation.
Hilda Borko (2004) skillfully mapped the terrain of educational professional development as having three actors/agents (teachers, the program itself, and facilitators), all
within a unique context (school, district, community, etc.). Looking at the factors identified by Ball (1996) for how teachers learn, understanding how and why a particular
professional development program impacts an individual teacher is a complex question to
answer. Perhaps the answer is not merely in the literature but also, considering what we
know about the “change processes,” in schools as well as in adult learning theory.
A Few Models to Consider
The idea of individualized, or personalized, instruction for teachers is not new. Indeed,
Frances Fuller suggested in 1970 that research supported individualized instruction for
students and future teachers, thus providing the first evidence of thought toward teacher
individualized professional development. In considering personalized learning for teachers, Fuller noted the importance of what she termed “the concerns model” (p. 30). Within
the concerns model, Fuller posited the need to have “concerns” about students’ needs,
motives, abilities, and emotions in the forefront of thought for planning. If we consider
the term ‘students’ broadly, then professional development should be personalized to
concerns about each teacher’s needs, motives, abilities, and emotions. Overall, these concerns revolved around the students in the teacher’s classroom. Because each classroom
has a unique community of students, which changes as students evolve from one year to
the next, professional development that supports one teacher one year may or may not
support the teacher next door or upstairs.
Clark and Hollingsworth (2002) developed an interconnected model of professional
growth. The model “suggests that change occurs through the mediating processes of
‘reflection’ and ‘enactment’, in four distinct domains which encompass the teachers’
world” (p. 950). This includes the personal domain of teacher knowledge, beliefs, and
attitudes; the professional practice domain of experience developed over time; the domain
of consequences, or outcomes in the age of assessment and testing; and the external
domain which is outside the teacher’s personal world (e.g., sources of information, support). They suggest that this model recognizes the idiosyncratic and individual nature of
teacher professional growth, more so than other theories of teacher development.
In 2008, the International Academy of Education published the booklet Teacher Professional Learning and Development (Timperley, 2008) as part of their Educational
Practices series. This booklet synthesized research on teacher professional development that “has been demonstrated to have a positive impact on student outcomes” (p. 6).
There were 10 key principles for success presented, but behind these were four essential
understandings:
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●● Notwithstanding the influence of factors such as socio-economic status, home,
and community, student learning is strongly influenced by what and how teachers
teach;
●● Teaching is a complex activity;
●● It is important to set up conditions that are responsive to the ways in which teachers learn; and
●● Professional learning is strongly shaped by the context in which the teacher practices. (p. 6)
However, there was no reference to community of practice or learners. On the contrary,
the emphasis was on context and how teachers learn, which is often ignored in the professional development literature. Deborah Ball (1996) suggested that how teachers learn
should be considered when planning and developing professional development. She suggested several factors that impact teacher learning, which mirrored those listed above as
essential for successful professional development overall, but also included prior beliefs
and experiences, context of the school (inner city, rural, private or public education),
competing demands on time, and reflective practice.
Richardson (2003) suggested an inquiry approach to professional development. Here
the teachers determine their individual goals (which could be “concerns,” a la Fuller,
1970) and perhaps collective goals, try out new practices, gather data along the way, and
engage in collegial dialogue regarding what works or not using their evidence to support
claims and discussion. As she noted, “[T]here are times when a collective sense of goals
and instructional approaches is called for” (p. 402). This is especially true when a chosen
curriculum crosses grades, thus causing teachers in all grades affected to have a need to
work collaboratively. While this may sound like standardization, the reality is that teachers can work collaboratively while concentrating on their individual classroom needs.
Voogt and colleagues (2015) proposed a collaborative design. They suggested “that
teacher professional development needs to be concerned with social aspects of learning,
distributed across individuals and events, and directly meaningful to teachers’ practice”
(p. 260). They go on to suggest that formal professional development is not enough to
consider, but also what happens within the classroom, COP in the school, and the school
environments are important as well (see discussion before related to Borko & Putnam,
1998, and Perry et al., 1999). Voogt et al. suggested, through shared collaborative adaptation of curricula, teachers not only learn about new curricula and/or teaching methods,
but also develop personal ownership for implementing within their classrooms.
Voogt et al. (2015) noted how, using a situated learning viewpoint, teachers were
actively engaged in personalized learning for their own practices while collaborating with
others in a COP that was meaningful for all (p. 261). This process capitalized on distributed knowledge and the collaborative nature of COPs. Here teachers identified and valued differing perspectives and interpretations, and negotiated toward collective growth.
Teachers became personalized agents of change, yet collectively they could accomplish
so much more.
How is self-directed, or individualized, learning manifested in the 21st century? Actually, there are more—and easier to access—opportunities than ever before. Ferriter and
Provenzano (2015) describe how one teacher’s use of a blog and a Twitter account established vehicles whereby he networked with over 30,000 followers/teachers on Twitter.
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He established a social space through social media where teachers could explore teaching methods along with other teachers from across the country, not just in their school
or community. This is an example of learning from others, sharing what works or not,
discussing ideas, true collaborative dialogue – just not in real time. As they noted, “The
relationship that develops between blog writers is symbiotic” (p.18). They challenge each
other, give advice, all of which results in strong professional, albeit virtual, relationships.
This process mirrors the concept of COP, but in a virtual environment. It also personalizes the learning space, which is powerful.
One last model needs to be included here. As chronicled in a Philadelphia Inquirer
article, Graham (2015) presented the EdCamp “unconference” approach to professional
development, which has gotten the attention of the Bill & Melinda Gates Foundation. She
states, “A recent foundation report found that the $18 billion schools are spending annually on professional development ‘is simply not working’” (p. A6). What makes EdCamp
different is the design of the event. There are no fees and no predetermined sessions or
topics. Teachers are asked to sign up to lead discussions about topics for which they
believe they can serve as the “expert.” Teachers then attend only those sessions that they
see as appropriate for their needs. The structure allows teachers to become leaders in their
fields and with others, to collaborate with like-minded professionals, and to come away
with ideas and resources to implement changes in their classrooms. While the EdCamp
idea is considered a collaborative professional development model, one can easily see
the translation to the personalized construct where teachers bring their classroom needs
and learn from each other. The concept of the EdCamp “unconference” spawned 225
EdCamps in 2014 held around the world. The most recent was EdCamp Ukraine in June
2015. The Gates Foundation has found the model so compelling that they are investing
two million dollars.
The first question to ask is whether the term “professional development” captures the
essence of what is being proposed through self-directed or individualized professional
learning. If the idea is “deficit reduction,” then “professional development” works. If, as
proposed by Webster-Wright (2009), the concept is about continuous professional learning, then we should use that phrase and call it “continuous professional learning” (CPL).
Or we should look again at the work of Clark and Hollingsworth (2002) to explore
further their interconnected model of professional growth as it focuses on the individual
teacher’s development. While the EdCamp structure is intriguing, there is no evidence, as
yet, on the impact of that model on individual classrooms.
Overall, the literature on professional development is mixed. There are myriads of
papers presented at conferences, published in journals, and presented as roadmaps for
successfully guiding teachers toward innovative curricula and/or teaching methods. And
yet, experts continue to lament the discrepancies between research-based programs and
those implemented traditionally in schools. Is the problem a lack of distribution of ideas,
lack of funding in schools, or perhaps something else? We do not know the definitive
answer to that question, but there are many examples of good program design to choose
between.
Across the literature reviewed for this chapter, one idea runs throughout: teachers
working collaboratively with critical colleagues while also pursuing self-directed learning
to support renewal, new learning, over time. The operative terms are all related to active
engagement in commonly held goals for the betterment of all students.
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Change Theory Applied to Personalized PD
All professional development, or professional learning, or CPL, relate to changing
practices. Again, there is a wealth of literature on change in education (see Fullan, 1982).
But what is striking in reading the literature is the lack of consideration of how change
occurs in organizations or within teachers.
Change does not happen easily nor in a vacuum. For teachers, change is particularly
hard because it seems never ending. As Larry Cuban (1986) noted, “Constants amid
change…” (p. 1). We can always count on
changes in subject matter (e.g., standards, curChange does not happen easily
riculum, pedagogical methods), equity among
nor in a vacuum. For teachers,
diverse learners, uses of student assessments, the
change is particularly hard
because it seems never ending.
social organization called “school,” and the profession of teaching (Little, 1993). Every change
or innovation brought into schools comes with
good intentions. But with all the change comes skepticism, waiting for the next change or
innovation to come through the door. Little’s paper did not address personalized professional development (PPD); however, one could hypothesize PPD for teachers as a way to
facilitate implementation of an innovation as it applies to each individual teacher, rather
than thinking schoolwide.
Rogers (2003), in his book Diffusion of Innovations, proposed that for an innovation
(or change) to be accepted in a school or classroom, teachers must have knowledge of
the innovation, have interest in exploring the innovation, be able to evaluate the innovation before trying it out, implement it in the classroom, and, finally, fully integrate and
promote the innovation to others. As part of this process, Rogers suggested five criteria
for an innovation (or change) that must be met. From the above stages, these five criteria
would come into play with evaluating and trying out the innovation. The innovation must
demonstrate relative advantage (e.g., Is the innovation considered to be better than what
is currently used?), compatibility (e.g., Is the innovation well-matched with the culture
of the classroom?), ease of use to implement and trialability (e.g., Can I test it out before
adopting it fully in my classroom?) and observability in other teachers’ classrooms where
it has worked well. Each of these criteria can be applied to PPD for implementing change
into an individual teacher’s classroom.
Further, Rogers (1962) noted that “[t]he diffusion of innovations takes place within a
social system” (p. 303). Looking at the five criteria above, the social aspect of schools
comes through with peers demonstrating to peers what works, how it works, and why it
works. The social organization of schools can be an asset for implementing change, or it
can be the biggest hurtle to overcome. Personalized professional development comes into
play with change theory as the most effective way to impact individual teacher’s practices
and classroom outcomes.
Lastly, in a review of a professional development program designed for the Philadelphia School District in partnership with IBM Corporation, I developed a lens for reviewing technology-oriented PPD, but suggest it resonated with the professional development
literature (reviewed above) and the change literature (just presented). From studying the
implementation of the Continuous Practice Improvement professional development program over a seven-year period, using change theories to guide the analysis, the outcome
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was a view of successful change through PPD—but only when all elements were successfully in place. Assuming that one starts with strong and useful professional development
training (no matter the content), the principles were:
●● Time to practice, develop interest and knowledge, evaluate usefulness for own
classroom and students, try new skills with students, and to adopt or reject the
innovation based on these opportunities;
●● Effective, ongoing, post-training support in the classroom;
●● Ongoing communication and a local social support system, including significant
support from the principal and/or other influential school staff; and
●● Changes in classroom structures, roles and behaviors, knowledge and understanding, and thus values.
As noted above, change is difficult, and for teachers, change is a constant in their
lives from new curricula, new leadership, new students, and more. However, if change
is managed according to what is known about how change happens, everyone involved
will be satisfied. We know that change takes time. We know that change happens best if
the participants feel and believe they are valued members of the community. We know
that change happens best if there is transparent communication about goals, expectations,
peer-to-peer collaborations, and outcomes. We cannot ignore the aspects of change processes as we consider how professional learning improves teachers’ classroom practices.
From these attributes we can speculate that, through PPD, change will more likely happen
and be sustained over time.
Adult Learning Theory Applied to PPD
Malcolm Knowles (1968) adopted the term andragogy as a way of differentiating
between how adults prefer to learn and how pre-adults are taught in K–12 environments,
or pedagogy. While the term tends to only be used in organizational development arenas, the assumptions articulated by Knowles speak to the concept of PPD for teachers.
Specifically, Knowles posited that, as we mature, we become more self-confident and
move away from dependence on others to tell us what we need to know, to being selfdirected and deciding what we want/need to know and why. Knowles said adults expect
new knowledge to have an immediate impact on their lives, not to be used only in the
future when it seems needed. Further, Knowles noted the most important motivation for
adult learners was interest, examples being wanting a promotion, changing jobs, or being
evaluated on job performance. PPD for teachers directly relates to self-directed learning
with clear reasons for why skill/knowledge development is important for teachers (i.e.,
helping all children maximize their strengths and work on challenges).
McClusky’s (1963) Theory of Margin presented a concept of adult learning as a
dynamic process of continuous development over time requiring energy and resources for
all aspects of daily life. The theory views motivation to learn (i.e., develop) as the relationship between how many resources (i.e., power) the learner has and the demands (i.e.,
load) that diminish motivation for learning. The power is defined as abilities, position,
or allies which a person can muster in coping with the load. Load is then defined as the
social and self-demands to maintain autonomy of life (McClusky, 1970). Thus, an appropriate “margin” is needed for the adult to be motivated to learn (i.e., more motivated with
greater power/load ratio; less motivated by greater load/power ratio). Theory of Margin
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relates to PPD for teachers in that this approach gives the learner more power over their
learning process and goals.
Teachers are adults, and thus consideration of how adults learn is an important aspect
of both professional development as a whole, but PPD in particular. Consideration of the
best aspects of self-directed learning, along with considering how to maximize learner
resources (power) and minimize the impact of the demands (load), will be helpful in
developing well-received and impactful professional development for teachers over time.
Example of PPD
In the mid-1990s, IBM Corporation’s education division partnered with the School
District of Philadelphia to help teachers incorporate computer technology into their
classroom practices. The project was called Continuous Practice Improvement (CPI). The
book Infusing Technology into the Classroom: Continuous Practice Improvement presents
57 out of nearly 200 kindergarten through eighth-grade teachers who participated in the
CPI professional development program and the impact (or lack thereof) on daily classroom practices from three to seven years after graduating from the program. For over half
of these teachers, the impact was found up to seven years post professional development.
CPI consisted of three formal, five-hour, Saturday, face-to-face training sessions where
the teachers learned how to use such applications as email and concept mapping tools,
along with how to search the Internet and more. They used and were given examples
for using the applications with their grade-level students and curricula. In addition, they
learned how to use a laptop, loaned to each teacher so they could practice skills and
access district resources and the CPI website. For many of these teachers, this was their
first contact with a computer. After the formal training, each teacher was paired with
another teacher in the district who served as a mentor and expert example for infusing
computers into classroom lessons and experiences. Every effort was made for the mentor teacher to teach the same or close grade level so the observations would resonate with
the home classroom for the CPI teacher. A substitute teacher took the CPI teacher’s class
in order for her to spend three full days observing the mentor teacher, and an additional
day while the CPI teacher reimagined her classroom and lessons to be able to truly infuse
computers into her activities.
The one primary instructor for CPI was available for questions, troubleshooting problems, and classroom visits over the next three to six months. The CPI teacher also could
contact their mentor teacher with whom she could share ideas, ask questions, and gain
further support. In some schools, whole cohorts of grade-level teachers became CPI
teachers together, thus giving them “in house” support. In fact, where there were more
than one CPI teacher in a school, these teachers developed a community of practice
around using computers in their classrooms and shared ideas and resources with each
other as well as other teachers in the school.
CPI was a combination of whole-group (or cohort) basic instruction, with self-directed
learning by each teacher based on his/her own classroom and students’ needs. During the
whole-group Saturday sessions, teachers were encouraged to bring their own experiences
and expertise into the conversation. The level of technical/computer experience was
broad, with some teachers needing to learn how to turn on their loaner laptop, while others were very familiar with email and Internet resources. What all had in common was a
lack of knowledge for how to incorporate computer solutions into their daily classrooms.
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Using the Clark and Hollingsworth (2002) model of interconnected professional growth,
each of the four domains were addressed. Prior knowledge, beliefs, and attitudes were
embraced and used as starting points for growth. The teachers were afforded time and
support to develop a level of confidence through experiences as appropriate for their
classrooms. This included learning that using student computer expertise was not shameful, but actually supported their teaching in meaningful ways, along with allowing student
peer teaching to occur. Outcomes were important in discussions, as the school district
implemented a common curriculum with regularly scheduled benchmark assessments,
designed to match the competencies being addressed over a six-week period of instruction. Lastly, the CPI program was flexible enough to meet the needs of the ever-changing
world of information access and computer technology. While CPI was initially built using
the IBM computer, over time it moved to the Apple computer platform as the district
standardized elementary classrooms with Apple technology. CPI attempted to minimize
the operation system differences by focusing on the needs of each teacher and classroom
rather than on the technology. Through this process, a model of PPD was established for
each teacher and classroom.
As noted, each teacher used his or her new knowledge and skills to meet the needs of
their own classroom. One example is June, who had taught third grade for over 30 years.
When June came to the first CPI session, she was afraid of the laptop computer she was
being loaned. When it did not do what she expected, she would say loudly that she had
broken it. She felt very uncomfortable, but had another teacher from her school there with
her, who gave her support. June made it through the formal PD sessions and the mentoring. When observed three months later, she showed me how she was entering her grades
by computer, and her students showed me their projects for a social studies lesson on the
United States. For classroom resources, June’s classroom was hurting. Her world and
U.S. maps were torn and could not be used. She had very few books in her classroom.
Her social studies resources were three computers. She created individual folders for each
child on the computer and a schedule for each to have appropriate time during the day
to gather their information. Each child was assigned one of the states, and he or she was
to research the state flag, motto, primary industries, major cities and parks, governor’s
name, and the like. Then each child made a poster about their state as they became the
“expert” on that state, and they were asked to teach the other students what they learned
(e.g., student peer teaching). The posters were posted around the room as resources for
all. June said, “I would never have done this but for CPI! The examples, the homework,
the other teachers all helped me get over my fears.” In the end, June changed her practices because she had new knowledge and skills just for her students (power from Theory
of Margin), and the resources to minimize the load (Schifter, 2008).
The success of the CPI program was demonstrated at the kindergarten through fourthgrade levels, while showing limited success in middle grades, mostly due to the demands
of No Child Left Behind legislation (U.S. Department of Education, 2002), along with
new curricular and testing requirements of the district. Lastly, CPI was an expensive
program requiring finances for 15 hours on Saturdays (i.e., teacher professional development pay), mentor teacher time, substitute teachers pay, and technology resources (e.g.,
computers, software, printers, cameras).
This example of a PPD program combines the best aspects of good whole-group
professional development with appropriate ways to personalize the skills and knowledge
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development for each teacher who participated in the CPI program. The most important
aspect was that the teachers could observe other teachers modeling the concepts they
learned in the formal training, could try them out in their own classroom with resources
to support their efforts, and could then customize their classrooms as appropriate for their
students’ needs. This is an example of Clark and Hollingsworth’s interconnected model of
professional growth, and a successful example of PPD for teachers.
Action Principles for States, Districts, and Schools
From the above discussion, one concept came out over and over again, that of a community of practice (COP) of learners. Lave and Wenger (1991) posited the idea of a COP
where one begins at the periphery of activities and knowledge, and over time slowly
becomes a full member of the COP. In education, the members at the periphery are
student teachers and novice teachers. As they learn their craft through experience in their
classrooms, interacting with other teachers within their context of work (the school), they
become more full-fledged members of the COP. It used to be that in order for a COP to
exist, the members needed to be in close proximity (thus the notion of legitimate peripheral participation; Lave & Wenger, 1991). However, in the 21st century, social media
provides opportunities for establishing COPs across cyberspace using such tools as Twitter, Google Groups, blogs, and more. These tools provide vehicles for teachers by which
self-regulated, individualized learning can happen with or without the support of school
leadership. These social media tools allow teachers to connect with peers, to collaborate
across time and space, and to establish critical friendships that can support self-directed,
individualized learning. They may or may not support common goals within a specific
school, but to ignore the power of these tools would be unfortunate as they may provide
opportunities that could not be afforded through traditional means.
Action Principles for States, Districts and Schools
Action Principles for States and Districts
a. Provide administrators with sufficient resources (including funding) to provide
high-quality professional development for teachers based on research-based
outcomes.
b. Provide assessment and accountability guidelines for measuring change in teacher
effectiveness and/or practices over time.
c. Provide assessment and accountability systems, or guidelines, to accurately measure the impact of professional development on students in terms of simple cognitive and complex cognitive learning.
d. Encourage schools to promote communities of practice within and across grade
levels and schools.
e. Reward and/or recognize teachers who successfully develop individualized, selfdirected professional development plans while taking advantage of the six secrets
of change as outlined by Michael Fullan (2008).
f. Reward and/or recognize schools/districts that support teacher professional learning over time, with clear guidelines demonstrating that time is a key to change in
classroom practices.
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Action Principles for Schools
a. Engage all teachers in planning for change, valuing peer-to-peer and individualized action-research activities.
b. Facilitate change by allowing sufficient time for teachers to explore innovations,
share outcomes, provide feedback to each other, and thus make wise and appropriate change decisions.
c. Support high-quality professional development efforts at the whole-school, peerto-peer, and individualized levels, capitalizing on the “concerns model” elements
of needs, motives, abilities, and emotions of all teachers.
d. Use the six secrets of change presented by Fullan (2008) as a guide for ensuring (a)
all teachers are valued, (b) all teachers are connected through common purpose and
goals, (c) capacity building for all is a common goal, (d) collaboration and collegiality are encouraged for learning together, (e) transparency across all actions and
planning is promoted to make change less threatening, and (f) all of these steps are
taken together to result in systems learning, which means change happens.
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V. Descriptive Studies of Specific
Instructional Applications

Using Universal Design for Learning to Personalize an
Evidence-Based Practice for Students With Disabilities
Sara Cothren Cook, Kavita Rao, and Bryan G. Cook
Personalized learning lies at the heart of special education. From the foundational work
of Itard (Lane, 1976) and Farrell (1908–1909) to the Individualized Education Programs
(IEPs) mandated by the Individuals with Disabilities Education Act, prominent elements
of personalized education have been and continue to be guiding principles of special
education. Personalized learning requires practitioners to use multiple modes of instruction in order to scaffold learning and enhance student motivation with the aim of improving educational outcomes (see Redding’s chapter elsewhere in this volume) and includes
(a) variation in time, pace, and place; (b) technological aids; (c) individualized and varied
instruction with student engagement in design; (d) teacher–student–family relationships; and (e) personal competencies (i.e., cognitive, metacognitive, motivational, social/
emotional). Consistent with special education, these core tenets of personalized learning
focus on individualized and differentiated instruction that take into account student needs,
preferences, and interests (Twyman, 2014).
Two contemporary educational initiatives, evidence-based practices and Universal
Design for Learning (UDL), hold considerable promise for improving the educational
experiences and outcomes of students. We propose that evidence-based practices and
UDL can be applied to promote personalization of effective instruction for students with
disabilities. In this chapter, we provide a brief overview and definition of evidence-based
practices and UDL and describe how one teacher implements an evidence-based practice
in her inclusive classroom, applying principles of UDL and personalized learning in order
to support students with disabilities.
Spencer, Detrich, and Slocum (2012) defined evidence-based practice as “a decisionmaking process in which empirical evidence is one of several important influences”
(p. 130). That is, instructional practices are implemented when they align with the best
available research evidence, teachers’ professional judgment, and clients’ (e.g., learners and their families) values and contexts. Replacing generally ineffective practices
that are sometimes used in special education (e.g., Burns & Ysseldyke, 2009) with
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“evidence-based practices” shown to be generally effective by bodies of high-quality,
experimental research should result in generally improved learner outcomes (Cook,
Smith, & Tankersley, 2012). Scholars have emphasized the importance of implementing
evidence-based practices as they were designed, that is, with fidelity (Dulak & DuPre,
2008). If core elements of an evidence-based practice are not implemented as designed,
then the practice may lose its effectiveness. However, emphasizing strict adherence to
core elements of evidence-based practices in a way that does not account for unique
learner characteristics, experiences, and preferences may be counterproductive and ineffective (Johnson & McMaster, 2013). To optimize learner outcomes, we recommend that
special educators strike a balance between evidence-based practice and fidelity on one
hand and personalization and adaptation on the other. UDL provides a means for balancing fidelity and personalization when engaging in evidence-based practice.
UDL is a framework for designing flexible instructional environments that reduces barriers to learning in the curriculum and increases cognitive access to instruction with the
goal of developing expert learners (Meyer, Rose, & Gordon, 2013). Teachers can use the
UDL framework during the lesson planning process to consider and proactively design
instruction that addresses learner variability and personalizes learning. The three main
principles of UDL are to provide multiple means of (a) representation, (b) action and
expression, and (c) engagement. These three foundational principles are further defined
by nine guidelines and 31 specific “checkpoints” that provide detailed guidance about
how to apply UDL to instruction (National Center on Universal Design for Learning,
2014). Teachers can apply these guidelines to instructional goals, materials, methods,
and assessments. By definition, UDL-based lessons provide multiple access points that
can support a range of learners in a classroom while concurrently providing personalized
choices and options for individual students.
Redding (2014) identified four personal competencies that are integral to personalized learning: (a) cognitive competency, (b) metacognitive competency, (c) motivational
competency, and (d) social/emotional competency. Redding defined the term competency
as “a general and evolving accumulation of related capabilities that facilitate learning and
other forms of goal attainment” (p. 4). The intention of developing these competencies
within the personalized learning framework is consistent with UDL’s goal of developing
expert learners. Both UDL and personalized learning ultimately focus on instructional
strategies and the provision of supports that develop learner agency and mastery learning.
In this field report, we describe how one teacher uses an evidence-based practice in
mathematics—the concrete–representational–abstract strategy (CRA)—and illustrate how
she uses personal learning strategies and UDL guidelines to provide supports for learners
with disabilities in the classroom. We highlight ways in which she uses strategies that vary
the pace of learning, individualize curriculum, provide instructional choices that foster
student engagement, make use of appropriate technology tools, and develop personal
competencies in alignment with UDL guidelines and the personalized learning framework.
Concrete–Representational–Abstract: Instructional Strategies
for an Inclusive Setting
Ms. B. is a math teacher at a public middle school in an urban school district. In the
second quarter of the academic year, the seventh-grade math curriculum adopted by her
district focuses on solving algebraic equations. Ms. B.’s fourth period inclusive math
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class is composed of 25 students, including six students receiving special education services. Three students have learning disabilities, two students have emotional/behavioral
disabilities, and one student has been diagnosed with autism. To meet the needs of all the
students in this inclusion setting, Ms. B. understands the importance of using evidencebased practices that are likely to improve academic outcomes and of applying UDL
principles to her instruction to provide flexible options and choices for her students with
and without disabilities.
Ms. B. has read the research on the CRA strategy and believes that it is an effective
practice to use for her diverse students (see Witzel, 2005; Witzel, Mercer, & Miller,
2003; Witzel, Riccomini, & Schneider, 2008). The CRA strategy involves a sequence of
three steps (Flores, 2010) that scaffolds support
to achieve student mastery of abstract concepts.
The CRA strategy involves a
In the first phase, the teacher demonstrates the
sequence of three steps (Flores,
math skill or process with concrete, manipulative
2010) that scaffolds support
to achieve student mastery of
objects. In the second phase, the teacher
abstract concepts.
uses representational objects (e.g., pictures,
drawings) to replace the concrete manipulatives.
In the final abstract phase, students use only numbers to complete mathematical tasks
with a focus on developing fluency when problem solving. In all three phases, the teacher
models strategies for the whole class followed by guided practice and then an opportunity
for independent practice.
Ms. B. knows that although CRA is evidence based and already aligns with UDL guidelines in many ways, she can provide additional supports for the special education students
in her classroom. She plans her lessons with the goals of maintaining the key elements
of the CRA strategy and integrating additional personalized supports to meet the needs
of the individual students in her class in accordance with UDL guidelines. Table 1 shows
how the core elements of the CRA strategy in addition to related personalized supports
that Ms. B implements align with UDL guidelines and elements of the personalized learning framework.
Table 1. CRA Strategies, Personalized Learning Supports, and Universal Design for
Learning Guidelines
Core CRA Supports and Related Personalized Learning
Supports Implemented by Teacher
Concrete and representational phases support
• decoding of mathematical notation and symbols
• understanding of abstract concepts across languages by
providing alternatives to linguistic representation
Related personalized learning supports implemented by
teacher:
• Pre-teaching activity clarifies vocabulary and symbols
related to mathematical notation and symbols

Alignment With UDL
Guidelines and Personalized
Learning Elements
UDL Guideline 2: Options for
language, mathematical expressions, and symbols
Personalized learning elements: individualized and
varied instruction, cognitive
and metacognitive personal
competencies
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Core CRA Supports and Related Personalized Learning
Supports Implemented by Teacher
All three CRA phases
• guide information processing by providing alternative
means to comprehend abstract information
• provide progressive scaffolds that maximize transfer
and generalization of knowledge and skills
Related personalized learning supports implemented by
teacher:
• Flashcard activity provides reinforcement to all students
while specifically supporting students with disabilities
• Charts and mnemonics activate background knowledge
and support transfer and generalization
CRA instructional process builds fluency by providing
graduated levels of support for practicing problem solving in
repeated and varied ways
Related personalized learning supports implemented by
teacher:
• Teacher provides access to tools and assistive technology as appropriate (e.g., iPad apps, calculator); use of
iPad apps helps minimize threats and distractions for
student with autism
• Resources such as organizational chart and mnemonics
facilitate information management
• Students are given options at various points (e.g., to
work individually or in pairs, to use physical or digital
tools)
• Students can make choices about which CRA strategy
to use when completing individual work in the abstract
phase
Working in pairs fosters collaboration between students, providing peer support for learning process
Related personalized learning supports implemented by
teacher:
• Teacher determines how to pair students to optimally
support students with disabilities
• Process places emphasis on student mastery of concepts; students have opportunities to practice and get
teacher feedback in independent phase

Alignment With UDL
Guidelines and Personalized
Learning Elements
UDL Guideline 1: Options for
perception
UDL Guideline 3: Options for
comprehension
Personalized learning elements:
varied instructional strategies,
cognitive and metacognitive
personal competencies

UDL Guideline 4: Options for
physical action
UDL Guideline 5: Options for
expression and communication
UDL Guideline 6: Options for
executive functions
UDL Guideline 7: Options for
recruiting interest
Personalized learning elements: varied pace of instruction; instructional choice based
on learning preferences and
interest; cognitive, metacognitive, and motivational personal
competencies
UDL Guideline 8: Options for
sustaining effort and persistence
UDL Guideline 9: Options for
self-regulation
Personalized learning elements:
individualized and varied
instruction, varied pacing, motivational and social/emotional
personal competencies

Note: UDL Guidelines v 2.0 can be downloaded at http://www.udlcenter.org/aboutudl/udlguidelines
CRA = concrete–representational–abstract; UDL = Universal Design for Learning.
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Personalized Learning: Preteaching Vocabulary
Ms. B. starts by implementing a learning support that students can benefit from before
she employs specific CRA strategies. Realizing that many students, including those with
learning disabilities, will benefit from revisiting key vocabulary related to this unit on
solving algebraic equations, she preteaches vocabulary words (e.g., variable, equation,
equal) using student-friendly language and symbols to help support understanding. To
give students an opportunity to practice the vocabulary, she asks them to create flashcards
and gives them the choice of practicing with a partner or individually. These practices
are consistent with UDL guidelines on providing options for language and comprehension (UDL Guidelines 2 and 3) and providing students with choices (UDL Guideline 7).
For the student with autism, who uses apps on a tablet device as part of his IEP, Ms. B.
provides the option to create and use flashcards on an iPad. In this way, she addresses
this student’s needs by providing access to tools and assistive technologies (UDL Guideline 4) and minimizing threats and distractions (UDL Guideline 7). These personalized
learning practices provide individualized supports, integrate instructional choices, utilize
appropriate technology tools, and support the development of cognitive and metacognitive personal competencies.
Phase One: Concrete
For the first stage of the CRA process, Ms. B. uses algebra tiles as the concrete manipulative. She explicitly teaches all students (a) the values of each of the different tiles (e.g.,
square tiles represent 1, rectangular tiles represent the variable) and (b) what the colors of
tiles represent (e.g., blue tiles represent adding, red tiles represent subtracting). She posts
a visual chart on the board to provide students a guide for what each tile represents.
Whole-Class Modeling
To teach students how to solve algebraic problems using the algebra tiles, Ms. B. demonstrates the process and steps of solving the problems for the class. She creates a chart
that has space to (a) write the algebraic equation, (b) place tiles on each side of the equal
sign, and (c) write in the answer to the equation. She will use this chart in all three phases
of the CRA strategy. Ms. B. also posts the steps to solving algebraic problems on the
board as she visually demonstrates how to use the manipulatives to solve the equation.
Using these resources, Ms. B. models the problem-solving process with several examples.
Guided Practice
Ms. B. provides guided practice with the manipulatives in two ways. First, she
gives each student the organizational chart as described earlier and a set of his or her
own algebra tiles and asks them to copy a problem from the board. She then calls on
individual students to help her place the appropriate tiles on each side of the equation
and use additional tiles to solve the equation. She provides several examples to the whole
class to allow students to use the manipulatives with her guidance. Next, she places
students into pairs and has them work together using the chart and manipulatives to solve
additional problems. She monitors the classroom to check for understanding among the
pairs of students.
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Individual Practice
To ensure that each student understands how to solve algebraic equations individually, Ms. B. provides students with three additional problems to solve independently. She
allows students a choice to use either the algebra tiles or a digital manipulatives app on
the classroom iPads. Ms. B. provides each student with the organizational chart to support their problem solving. She uses this independent practice as a formative assessment
to determine whether students are able to individually solve algebraic equations using
concrete manipulatives and are ready to move on to the next phase.
Personalized Learning
Ms. B. integrates several UDL-related supports to personalize learning in the concrete
phase. First, Ms. B. provides both visual and organizational charts as guides to help students remember the values of each of the algebra
tiles and stay organized when solving each probThese personalized learning
lem (UDL Guidelines 3 and 6). In addition, Ms.
practices provide students with
choices that align with their interB. pairs students intentionally to ensure that the
ests and motivation...
students with disabilities are with peers who will
collaborate effectively and provide peer-learning
supports (UDL Guideline 8). Providing a choice of using algebra tiles or the digital
manipulatives app in the independent practice phase also provides a personalized learning
support for specific students. The digital manipulatives provide access to tools and technologies (UDL Guideline 4), and the provision of choice helps to recruit student interest
and foster motivation (UDL Guideline 7). These personalized learning practices provide
students with choices that align with their interests and motivation, utilize technological
tools as needed, and contribute to the development of cognitive, motivational, and social/
emotional personal competencies.
Phase 2: Representational
The representational phase of the CRA strategy provides a transitional step between
the concrete and abstract levels (Flores, 2010). For the representational phase, Ms. B.
replaces the concrete tiles with picture representations.
Whole-Class Modeling
Ms. B. begins by modeling how to solve algebraic equations with pictures, which act
as a substitute for the manipulatives of the concrete phase. Ms. B. uses the organizational
chart and colored pencils to solve problems using pictures of the algebra tiles. As part of
modeling this process, Ms. B. explicitly describes how her pictures represent the concrete
tiles that were used in the previous lesson.
Guided Practice
Ms. B. gives each student an organizational chart and colored pencils. Ms. B. writes a
problem on the board and calls on individual students to help her draw the appropriate
pictures on each side of the equation. To support some of the students with disabilities,
who often struggle with keeping up with class notes, Ms. B. provides premade pictures
for them to glue on their organizational chart during this guided practice. As they work
through the problems, Ms. B. poses questions regarding the picture and color students are
using when drawing and solving their equation; she monitors the students using premade
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pictures to make sure they are choosing the appropriate pictures to place on either side of
the equation. She provides several examples to the whole class to reinforce the concepts.
Next, she places students into pairs and has them work together using the chart and
pictures to solve several more problems. She monitors the students to check
for understanding.
Independent Practice
Ms. B. provides several problems for the students to solve on their own. She offers all
students a choice to draw their pictures using either colored pencils or a program on computers. For students with learning disabilities, who tend to struggle with basic math computations, and for students with emotional/behavioral disabilities, who become frustrated
working on multistep problems, Ms. B. provides the option of using a calculator to check
their work while practicing independently. She uses this independent practice as a formative assessment to determine whether students are ready to move on to the abstract phase.
Transition to the Abstract Phase
Because transitioning students from the representational to the abstract phase can be
challenging, Ms. B. decides to introduce students to the “CAP” mnemonic (Mercer, Jordan, & Miller, 1996). She shows students how the steps they have used to solve algebraic
equations align with the CAP mnemonic and asks students to practice using it.
●● C: Combine like terms on both sides of the equation.
●● A: Ask yourself how you can get the variable on one side of the equation (e.g.,
undo all addition, subtraction, multiplication, and division).
●● P: Put the value of the variable into the original equation to check your answer.
Personalized Learning
In the representational phase, Ms. B. provides many of the same personalized learning
supports as the concrete phase (i.e., visual chart, organizational chart, purposeful student
pairing). In addition, Ms. B. minimizes students’ frustration by providing students the
choice of using premade pictures during guided practice and the computer during independent practice. Both supports are consistent with UDL Guideline 4 to provide appropriate tools and assistive technologies. Using the calculator provides additional access
to an assistive technology tool (UDL Guideline 4) and gives students the opportunity to
gain fluency through practice (UDL Guideline 5) while reducing the frustration they may
feel when checking problems manually. Ms. B. also introduces the mnemonic strategy
to personalize learning and support students’ transition from the representational to the
abstract phase, helping students activate background knowledge and supporting transfer
and generalization (UDL Guideline 3). These personalized learning practices vary pace of
instruction, utilize technological tools to support specific students, and support the development of cognitive and metacognitive personal competencies.
Phase 3: Abstract
After ensuring students are able to use the CAP mnemonic to solve algebraic equations
using pictures, Ms. B. is ready to transition her students to the abstract phase of algebraic
problem solving.
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Whole-Class Modeling
During this phase, Ms. B. uses the organizational sheet described in previous steps and
models several problems on the board for students. Ms. B. uses a think-aloud process to
model the CAP mnemonic when solving algebraic equations. In the abstract phase,
Ms. B. replaces the pictures with numbers and shows how the same steps students used
in the earlier concrete and representational phases can be used with problems in the
abstract form.
Guided Practice
Ms. B. provides all students with a modified version of the organizational chart that
includes the steps of solving the algebraic equation using the CAP mnemonic. She calls
on students individually to help her solve problems on the board, practicing the steps with
the abstract (numerical) representation. Ms. B. checks for understanding and provides
feedback to students during guided practice.
Independent Practice
Ms. B. provides five problems to practice independently. For the students with disabilities, Ms. B. adds in an element of choice. She allows these students to select any of the
three methods for solving the problems (concrete, representational, or abstract) with the
guideline that at least two problems have to be solved using the abstract method. Students
complete five problems on their own.
Personalized Learning
In the abstract phase, Ms. B. again provides some personalized learning supports used
in earlier phases (i.e., organizational chart, mnemonic). The organizational chart, as used
in the abstract phase, incorporates the CAP mnemonic, alleviating the need for students
to refer back to the board for each step and providing them with a scaffold when solving
problems abstractly. In addition, Ms. B. allows the students with disabilities to choose
how they will solve the problems during the independent practice, giving them an option
to use concrete or representation strategies. Students are motivated by having the opportunity to choose how they want to complete the problems (UDL Guideline 7) and are
given varied ways to practice and reach mastery in this independent practice phase (UDL
Guideline 8). These personalized learning practices vary pace of instruction, provide
instructional choice based on learning preferences and interest, and support the development of cognitive, metacognitive, and motivational personal competencies.
Considerations for Personalized Learning and Evidence-Based Practices
The vignette in this chapter focuses on how one evidence-based practice in mathematics, the CRA strategy, can be used to improve academic outcomes for all students in an
inclusive classroom and how UDL strategies can be used to personalize learning for
students with disabilities. The UDL guidelines provide a menu of options that teachers
can use as the vehicle for adapting evidence-based practice to create a more personalized
curriculum and can be applied to any instructional strategy, intervention, or evidencebased practice. Although we believe that UDL guidelines represent a promising approach
for beginning to personalize evidence-based practice, we recognize that other strategies,
as discussed in the other chapters in this book, can and should be used to maximize the
personalization and effectiveness of instruction for learners with disabilities.
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Next-Generation Teachers in Linguistically Diverse Classrooms
Tamara Sniad
Language learning is a lifelong process. Recently, at the age of 41, I learned about
“transoms,” or windows that sit above doors or larger windows, during a Victorian home
tour. Around the same time, I began using “squish,” which, according to the online
Urban Dictionary, refers to a platonic crush. I acquired this term through a class discussion with undergraduate education majors about my fondness for my child’s first grade
teacher. Whether it is gaining technical language specific to a profession or field, such
as “transom”; expanding uses of existing words and structures to new meanings, such as
“squish”; or incorporating brand new words added to the language through technology,
pop culture, or other languages, we are continuously developing as language users. Keeping this perspective is important while reading this chapter.
All Learners Are Language Learners; All Teachers Are Language Teachers
In all the content areas—science, math, history, physical education, and the arts—
effective teachers recognize and appreciate the interconnectivity of content and language.
Interacting with academic content and conveying understanding requires, but is not
limited to, new vocabulary, specialized structures in written and spoken language, and
awareness of appropriate language styles based on contexts. As Tan (2011) argues,
when content area teachers see language teaching as the responsibility of others (i.e.,
the English language specialists), they fail to see or take advantage of rich, meaningful
language learning opportunities in their classrooms. These moments can substantially
improve not only the language development of English learners (ELs), but also their
connections to the content and classroom community.
Language learning inherently is personal and varied. In linguistically diverse classrooms, teachers need to be prepared to adjust, adapt, challenge, and support based on
what they know about their students’ abilities, approaches to learning, and experiences.
High-level English users need supports in growing in their knowledge and uses of technical language and academic structures. Students learning English as a second or third
language, or emergent bilinguals (EBs; Garcia, 2009c), need personalized support to
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acquire the (basic) English language required to participate in class activities and content
instruction (Garcia, 2009c).1
This chapter, therefore, is not about becoming an English language teaching specialist.
Rather, it is about personalizing teaching to the English language needs, interests, and
goals of all students in an academic program. This personalization, as Redding (2013)
emphasizes, “ensues from the relationships among teachers and learners and the teacher’s
orchestration of multiple means for enhancing every aspect of each student’s learning
and development” (p. 6). The information in this chapter will equip teachers with background information on maximizing resources, differentiation strategies to maintain high
academic standards, and techniques for promoting language acquisition in linguistically
diverse classrooms.
Linguistic Diversity in U.S. Schools
The past 40 years have seen an unprecedented growth in the number of EBs enrolled
in K–12 schools in the U.S. From 1980 to 2009, the number of EBs enrolled in K–12
schools rose 42% (Aud et al., 2011), making this group the fastest growing student population in the U.S. With more than 2.6 million school-age learners identified as EBs, the
majority of teachers across the country likely have at least one EB in their classes. With
this diversification of classrooms come new responsibilities and needs within schools,
from increasing support staff for English language support and communications with families
The past 40 years have seen an
to preparing teachers for the challenges—and
unprecedented growth in the
number of EBs enrolled in K–12
opportunities—this population of students brings
schools in the U.S.
to the mainstream classroom.
Although the demand is well documented,
schools and districts continue to struggle to meet these needs. Intentionally or not,
many EBs are marginalized in their classes, relegated to the back or side of the room to
“absorb” what they can. After years of not receiving the appropriate support, EBs fall
increasingly behind their English-speaking peers. In 2013, fourth graders classified as
EBs scored 39 points lower than their English-speaking peers (187 vs. 226) on a 500point reading scale. The achievement gap widens to a 45-point difference among eighth
graders. In math, fourth graders classified as EBs scored 25 points lower than their
English-speaking peers, and eighth graders, the same year, had a 41-point gap (Kena et
al., 2014). Ultimately, these trends lead to dropout rates almost twice that of native and
fluent English speakers (Callahan, 2013) as well as lower employment opportunities.
Teacher Support and Preparation
To address a lack of consistency within and across states in the identification, progress tracking, and instruction of EBs, Wisconsin and Delaware partnered in 2002 to
establish the World-Class Instructional Design and Assessment (WIDA) consortium and
craft a set of standards. The group published resources, provided training, and advocated for additional states to join. Today 36 states plus the District of Columbia belong
Garcia (2009c) convincingly argues, “Calling these children emergent bilinguals makes reference to a positive characteristic—not one of being limited or being learners, as LEPs and ELLs
suggest” (p. 322). As such, the term emergent bilingual (EB) will be used in place of the more
traditional English language learner (ELL), limited English proficient (LEP), or English
learner (EL).
1
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to the consortium effectively creating—or working toward—uniformity in terminology,
assessment, and instructional targets. According to WIDA’s website, from 2013 to 2014,
ACCESS for EBs, the WIDA proficiency assessment, was administered by 33 state education agencies to 1,372,611 students.
Although more than half of the U.S. states are sharing testing and pedagogical materials
related to EBs, there is less consistency in teacher preparation for teaching in the linguistically diverse classroom. According to a 2008 national survey of new teacher preparation programs, only four states require specific coursework related to second language
acquisition in all of their certification programs. Seventeen states make some degree of
reference to the special needs of EBs in their teacher certification standards. Another 17
states refer to “language” as an example of diversity in their general teacher certification
standards (Ballantyne, Sanderman, & Levy, 2008). The limited attention in mainstream
teacher training might be attributed to outdated assumptions that either teachers will not
have these students in their classrooms or emergent bilinguals will be within the purview
of a school’s language (ESL) specialist. To the contrary, research shows that EB students
are spending the majority of their time during the school day in mainstream classrooms
with teachers unaccustomed and ill prepared to address the needs of students learning a
second language alongside the content of their classes (Lopes-Murphy, 2012; Reeves,
2006; Walker, Shafer, & Liams, 2004).
One of the first states to require coursework that attends to EBs is Pennsylvania. The
Pennsylvania Department of Education teacher preparation mandate includes “3 credits
or 90 course hours addressing the academic needs and adaptations for ELL students”
(Pennsylvania Department of Education, 2008, p. 48). The course or professional development requirements include foundational knowledge in language and language structures; processes of acquiring multiple language and literacy skills; distinctions among
academic and social language; social, cultural, and learning style influences on language
acquisition processes; bias in instruction, assessments, and materials; and cross-cultural
interaction competencies.
As the coordinator and field placement supervisor for this required course in a Pennsylvania public university teacher education program, I have collaborated with other
Teachers of English to Speakers of Other Languages (TESOL) faculty and instructors
for the past several years to design and deliver a course that meets these state specifications. What follows in this chapter are the “headlines” from this work. Specifically,
what is offered here is a condensed, accessible synopsis of research-based strategies and
approaches most effective for K–12 educators seeking to personalize instruction for EBs
in their content areas.
Closely connected to personalized learning, the perspective presented in this chapter is
grounded in the ecological approach to language and learning which views language as a
multifarious and complex system and language learning as a powerful, creative, and individual process (Kramsch & Whiteside, 2008). Ecology, by definition, is comprehensive,
dynamic and interactive, and situated (Garner & Borg, 2005). In contrast to cognitive
theories, which consider language learning a relatively uniform process, the ecological
approach looks holistically at the learner and learning context. Interactions among learners and their peers, teachers, and texts have long been accepted as contributors to language learning, especially when they provide opportunities for negotiation for meaning
(see Moss & Ross-Feldman, 2003). Expanding on this concept, the ecological perspective
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also appreciates the nuanced contexts in which these activities take place as either source
or resource for learning. As van Lier (2011) writes, “at the micro level of the classroom, a
focus on ecological processes can awaken in the students (and teachers) a spirit of inquiry
and reflection and a philosophy of seeing and hearing for yourself, thinking for yourself,
speaking with your own voice, and acting jointly within your community” (p. 99).
The following sections of this chapter offer strategies and rationales for personalized
learning for EBs in the content areas, including personalized (English) language learning
trajectories and strategies for broadening students’ awareness, skills, and knowledge of
(English) language forms and uses needed for school success.
Personalized Learning Environments in Linguistically Diverse Classrooms
At the onset of each semester, I am inevitably asked some variation of, “How can I
teach them [math/science/literature/history]? They don’t know a word of English, and I
don’t speak their language.” Such statements are typically followed by critiques of school
structures and limitations of resources to create isolated, specialized programs. Undoubtedly, some of the greatest hurdles to educating EBs in an inclusive environment are fears,
insecurities, biases, and assumptions of the school and classroom leaders. Low teacher
expectations, consciously or not, are transmitted through teachers’ classroom talk (Kendall, 1983; Straehler-Pohl et al., 2014) and, even when attempting to comfort students for
low performance, can discourage students (Rattan, Good, & Dweck, 2012).
Not only do teachers’ attitudes toward EBs in their classes potentially shape their
behaviors, those attitudes can also impact the attitudes of students toward themselves and
one another. If the teachers consider the instruction of EBs in their classes as extraneous
work, see EBs as not “real” members of their classes, as unable to contribute productively
to the classes, or as pity cases, so will the students in the class, including the EBs themselves. Before planning, preparing, and delivering instruction, teachers must reflect honestly and completely on the environment they are creating for their students. The more
positive teachers’ attitudes and behaviors are toward these students, the more welcoming,
inclusive, and effective the classroom will be for them.
Use Table 1 to reflect candidly on your own attitudes about learners of English, their
families, and communities.
Table 1. Inventory of Attitudes and Perceptions
Having EBs takes away from Englishdominant students.
I’m frustrated these students are part of
my class.
There is no way for me to communicate
with them.
The EBs in my class are really the ESL
specialist’s students.
Until they are proficient in English, these
students will not be able to do content
area work.

Having EBs enriches the learning of my
English-dominant students
I’m excited these students are part of my
class.
I can communicate using images, gestures,
facial expression, and so on.
The EBs in my class are my students.
EBs need differentiation; some know more
about the content than my English-dominant
students do.

Note: EB = emergent bilinguals; ESL = English as a second language.
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Overtly Value Bilingualism
Respond to students’ comments—or preemptively comment regularly—“It’s so amazing to know two or more languages!” Talk about your own experiences using, learning, or
trying to learn another language. Ask questions about your EBs’ first languages and display interest. Have them share experiences with what Garcia (2009a) calls translanguaging, or how they navigate the use of multiple languages. Beyond code switching, translanguaging is “the act performed by bilinguals of accessing different linguistic features or
various modes...to maximize communicative potential” (Garcia, 2009b, p. 140).
As they communicate, language users draw on all their linguistic resources, whether it
is using a word or phrase in one language when an equivalent does not exist—or is not
known—in another, or stylizing language for emphasis, humor, or in-group marking. In
addition to social and communicative benefits, translanguaging has been associated with
advanced cognition, executive function, and problem solving.
Personalize the Classroom
Avoid the token or generic cultural decorations. Rather, have all students bring in something or create something that represents them, not their “culture” to decorate your room.
As new students arrive, they can add to the environment as a step toward being part of the
class community. When you have multiple classes of students in the same room, dedicate
different spaces to each.
Draw on Students’ Resources
Conceptualizing your students as resources will not only enhance the relevancy of your
lessons but will also provide opportunities to value and build a dynamic and respectful
community. Two concepts contribute to this recommendation, (a) funds of knowledge,
or perspectives and (cultural) knowledge acquired in the home (Moll, Amanti, Neff, &
Gonzalez, 1992), and (b) funds of identity, or lived experiences that contribute to a child’s
worldview and sense of self (Esteban-Guitart & Moll, 2014). Make concerted efforts
to learn about your students’ talents, personal and family experiences, and background
knowledge related to academic learning and life outside of school. When you show that
you want to know more about your EBs, particularly as you are making efforts to communicate using adjusted language and gestures, you will set an example for students and
contribute to the relationships needed for personalized teaching and learning.
Prepare to Help Students Communicate Their Immediate Needs
A newcomer with very limited English proficiency could arrive in your class any day.
Make sure you are ready. Have on hand a way these students can communicate their basic
needs, such as picture cards. If a student has to go to the bathroom or is worried she does
not know where one is, how to get permission to go, and so on, that student will likely
not be thinking about much else. Show students how to hold up a picture card or how to
get your attention.
Make Peer Support a Norm
Provide opportunities for classmates to help each other out—but do not rely on them.
EBs with higher English proficiency are not in your class to translate for you and EBs
with lower English proficiency. They are certainly a resource, but they should not be
your sole means of communicating with the learners. Interpreting is considered a highly
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stress-provoking activity, requiring “a superb command of both the source language and
the target language, immaculate memory retention, and quick information retrieval from
the memory vault” (Po-Chi & Craigie, 2013, p. 1035). Although building these skills
can be beneficial, this can also monopolize a student’s time and energy otherwise spent
on academics. Rather, use and teach all of your students how to use gestures, adjusted
speech, and visuals to aid communication. Include English monolingual students in the
“buddy” pool and make the position a reward or honor. In other words, avoid rewarding
students for helping out other students; make being a helper the reward itself.
Personalizing Content Instruction in the Linguistically Diverse Classroom
To be equitable and attainable by all learners, clearly articulated subject-related goals
need to be rooted in skills that are not dependent on high levels of language to perform.
Teachers miss opportunities to personalize learning when they write objectives that EBs
cannot achieve, not because the EBs cannot or would not be able to do the content work,
but because the content work is deeply embedded
Because subject content and
or dependent on students’ abilities to use Englanguage are so intertwined,
lish beyond their current proficiency level (see
teachers may question if and how
WIDA, n.d.).
the EBs in their classes could do
Because subject content and language are so
the work.
intertwined, teachers may question if and how
the EBs in their classes could do the work. As a result, they might (a) lower their expectations for students, (b) change the work so that students are not working toward the same
goals, or (c) give up and not try. The recommendations in this section encourage teachers
to personalize modes and means to facilitate learning, maintain high academic standards
for all students, and authentically assess students on their skills and knowledge.
Craft Content Objectives Achievable by All Students
As teachers work to craft clear, attainable, and measurable objectives, they must be
mindful of learning goals that can only be met with certain language skills and knowledge. Specifically, objectives that require learners to “describe,” “explain,” “list,” or
“name” set expectations for language use that may well exceed the proficiency level of
EBs in the class (see WIDA, n.d.). In no way does this suggest the language use targets
be removed altogether from the lesson. Rather, under the umbrella term “learning goals,”
we need to distinguish between two types of objectives: (a) content objectives, or those
that focus on the physical skill or cognitive work of the subject, which are consistent for
all learners (see Table 2 for appropriate verbs), and (b) language objectives, or those that
focus on the language needed to participate in the class activities or communicate content
knowledge or ability. This latter set of objectives is varied, or personalized, based on the
language proficiency needs, levels, and abilities of the learners.
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Table 2. Measurable Action Verbs to Create English Language Learner–Inclusive
Content Objectives*
Math

Science

Calculate
Draw
Identify
Count
Group
Convert
Estimate
Sequence
Measure
Solve
Operate
Diagram
Compare
Predict

Record
Compare
Predict
Apply
Calibrate
Demonstrate
Insert
Operate
Report
Conduct
Dissect
Prepare
Weigh
Convert

Social
Studies &
History
Locate
Distinguish
Analyze
Compare
Criticize
Defend
Formulate
Map
Appraise
Conclude
Deduce
Evaluate
Contrast
Induce

Art, Music,
&
Drama
Critique
Perform
Compose
Harmonize
Display
Whistle
Tap
Hum
Assemble
Recreate
Originate
Create
Illustrate
Produce

English
Language
Arts
Contrast
Sequence
Generalize
Question
Reconstruct
Synthesize
Design
Predict
Systematize
Arrange
Organize
Sort
Record
Represent

Physical
Education
Manipulate
Record
Climb
Swim
Bat
Pitch
Skip
Swing
Predict
Measure
Skate
Stretch
Race
Clock

*The list is not exhaustive, nor are the verbs limited to the content area columns.

For example, a math objective might read, “Solve a two-digit multiplication problem
and describe the process.” Although this objective does meet the criteria of being measurable and clear, the language demands of the second part of the objective may well make
it unattainable for EB students. Another way to look at this objective is that it contains
two sets of skills—the cognitive skill of solving the math problem and the (English) oral
language skills to be able to describe the process. An objective like this is best crafted
as two objectives: “Solve a two-digit multiplication problem” (content objective) and
“Describe, list, or name the process of solving a two-digit multiplication problem” (language objective).
Communicate Your Content in Accessible Ways
The term “input” in the field of language teaching and learning refers to language to
which learners are exposed, either written or spoken. It is what they hear and see around
them in the target language. It is not necessarily what they can understand or use. “Comprehensible input,” a term introduced to the field by Krashen (1982), is a subset of general language input and refers specifically to what is accessible to learners. Factors that
help make input comprehensible include the use of images, signs, gestures, repetition,
and simpler vocabulary and grammar structure. These concepts apply to printed materials as well as oral communication. Use all of these as you guide students in content area
instruction. Specifically, as you interact with EBs, personalizing their learning, point to
the board or book, gesture, model, and repeat what you are saying a few times, and, when
possible, use more common language to define academic terms. Provide images alongside
language. Use videos and other forms of multimedia to facilitate their understanding.
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Differentiate Assignments Based on Language Development Needs
The type of product or performance you request of students as part of your assessments
must align with their language proficiency level, contribute to their language and academic development, and allow you to see their progress toward the content objective.
Avoid just making the assignment easier by reducing the quantity of work. In a survey
conducted by Reeves (2006), teachers cited equity, or perceived equity, as a concern
with modifying materials for EBs. Reeves suggests this comes from a lack of training
or preparation in the types of modifications needed for language learners. Appropriate,
fair instruction for EBs is neither overly simplified nor unmodified (Gebhard, 2003). “To
increase equity for English language learners, schools must provide the support that these
students need to engage in challenging, content-based learning tasks” (p. 35). The modifications need to be related to language levels. If the content of the class or product of an
assignment requires levels of language beyond the students’ current levels, teachers must
make adjustments to the language demands to improve access.
To personalize modifications based on language needs, consider all the different ways
we communicate. We demonstrate or perform, illustrate, create or build, write, speak,
gesture, and so on. Just as teachers should engage in these various means to share concepts and interact with EBs, the students can and should use these as well to communicate their thoughts, emotions, and needs. To best align what you ask of students with the
students’ abilities, consider Table 3.
Table 3. Language Demands of Communicative Actions
Communicative Actions
(by Emergent Bilinguals)
Pointing, gesturing, modeling, performing (nonverbal or limited verbal), illustrating, creating, using manipulatives

Language Demands
(on Emergent Bilinguals)
Receptive oral language skills (listening and
understanding oral directions)
Receptive literacy skills (reading written
directions)
Speaking: naming, describing, arguing, Receptive oral or literacy skills plus
retelling, suggesting, asking, presenting, Productive oral language skills (pronunciapersuading (verbal), expressing opinion, tion, vocabulary, structure, social approprijoking, directing, introducing, explainateness)
ing, defining
Writing: noting, creating (a story, script, Receptive oral or literacy skills plus
essay), composing, addressing, texProductive written language skills (spelling,
ting, emailing, inscribing, formulating,
writing conventions, structure, genre)
authoring, rewriting, recording, editing,
drafting, summarizing
For example, suppose a science lesson requires students to differentiate between items
that can and cannot be recycled. Students at lower levels can be asked to sort or point to
items that fit categories. The language goal will be for students to respond with gestures
to the oral prompts “can recycle” and “cannot recycle.” Mid- and high-level English users
can be asked to name or describe orally which items fit the categories or, given appropriate literacy skills, they can be asked to label as well. The concept remains consistent
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across groups, but the language levels are personalized to the students’ English language
abilities. Other possible modifications might include pairing students to collaborate on
assignments; providing language supports, such as a word bank or dictionary; or providing additional time for completion.
Last, when focusing on the content of a class and even when developing second language literacy skills, teachers may also include use of first language materials. Contrary
to the belief that language learners should be compelled to exclusively use the second
language to gain mastery, research has highlighted the importance of continued first
language use in developing second language literacy (Cummins, 1981b; Wong Fillmore,
1991; see also Krashen, 2003).
Personalizing (English) Language Development in
Linguistically Diverse Classrooms
Remember, all learners are language learners, and all teachers are language teachers.
Effective teachers make targeted language usage part of instructional planning for highlevel EBs and native speakers as well as students with lower proficiency. As described
in the introduction, the choices and attention paid to classroom language usage must be
personalized to what students already know and can do as well as their language goals,
needs, and interests.
Because language learning critically relies on access and input, teachers must consider
not only their expectations for learners’ language production or responses to language
(i.e., listening and reading skills), but also, ecologically speaking, their contextualized
and meaningful use of targeted language forms throughout their lessons. The recommendations in this section encourage teachers to create realistic expectations for their students
as well as themselves; maintain focus on language targets; and, at the same time, remain
open and flexible to language change, unexpected outcomes, and opportunities to learn
alongside their students.
Language and Instructional Plans
Determine what language is needed to participate in your instructional plan. You may
have key terms or phrases or there may be specific language structures students need to
understand to participate in the learning activities or that you will want your students to
use in some part of the lesson. Some of these targets relate to academic language, or what
Cummins (1979, 1981b) refers to as cognitive academic language proficiency (CALP).
This includes content specific vocabulary and grammatical structures normed for academic and professional settings. Examples are using terms equation, expression, variable,
term, coefficient, and equality when describing one-step linear equations and solutions
(algebra) or including relative clauses in a descriptive writing activity. (See later discussion for how to personalize these language targets.)
Other language needs may be more casual or social, or what Cummins (1979, 1981b)
calls basic interpersonal communicative skills (BICS). Gibbons (1991) uses the term
“playground language,” language that “enables children to make friends, join in games,
and take part in a variety of day-to-day activities that develop and maintain social contacts” (p. 3). In the classroom, BICS (or playground language) is used in group work
negotiations, making requests, and relationship building. The BICS targets that teachers
can set might be very scripted, such as asking, “Can I play?” when joining a game or
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using basic terms to reference classroom items, family members, and social activities.
Others goals might be more rule driven, such as using appropriate pronouns in speech or
writing or subject–verb agreement (e.g., I am, she is, they are). Although proficiency in
all aspects of BICS may be the goal, effective teachers personalize the targets for language gains based on the student’s current ability and the immediate needs of the lesson.
Note: Because language learners have greater access and more frequent interactions
using BICS, learners tend to acquire BICS at a quicker rate than CALP—3 to 5 years
versus 5 to 7 years (Cummins, 1981a). It is important for teachers to keep this in mind
and avoid assumptions about students’ academic language knowledge and skills based on
observations of the students’ use of BICS in social settings.
Plan Language Targets Based on (Individual) Language Proficiencies
Relevant, targeted language usage for teachers and students should be part of every
lesson. Typically, teachers do include language learning and usage expectations in their
plans. They have vocabulary lists, key phrases, and expectations for writing and speaking structures consistent with norms of specific academic areas. However, these targets
are often buried or implied in rubrics or in the “content” objectives. To be clear on how
students can meet the goals of participating in lessons and demonstrating what they have
learned, teachers need to isolate the language targets and explicitly set personalized, realistic, language learning targets for their students.
Keep the Focus on Meaning
Teachers often wonder when, how, and how often they should correct students’ language errors. There is no straightforward answer to this. Errors are part of the language
learning process and often signal progress in language acquisition. Early in language
learning, EBs acquire “chunks” of language. As they gain new knowledge or awareness
of grammatical forms and rules, they explore when and how to apply these rules across
contexts. For example, learners lower on the WIDA scale might produce utterances such
as, “I bought lunch.” As they move up on the scale, they might start saying, “I buyed
lunch.” This error suggests that the learner has noticed a pattern of adding “-ed” to indicate past tense and is overgeneralizing the rule as he sorts out when it applies and when it
does not.
Studies on feedback suggest that students have to be ready in their developmental
stage to receive corrective feedback. Also, learner preferences in the types and frequency
in which they receive corrective feedback play roles in their responses to the feedback
offered (Borg, 2003; Grotjahn, 1991). When there is a mismatch in feedback type and
preference, learners may be less likely to notice or accept the feedback. Other research
studies suggest that regardless of learners’ stated preferences, some forms of feedback
are better than nothing (McDonough, 2007), and opportunities for learners to be exposed
repeatedly to correct forms after errors contribute to their language development even
if it is not aligned with learners’ stated preferences (Leeman, 2003; Lyster & Izquierdo,
2009). Ultimately, whether through direct or indirect feedback or through personalized
daily interactions, with enough exposure to the target forms (i.e., the “bought” example)
or opportunities to self-correct, learners will likely improve accuracy.

258

Next-Generation Teachers in Linguistically Diverse Classrooms

Promote Talk as Part of Learning for All Students
Although some theories of second language learning regard output, or language produced by learners, as being relatively unnecessary to the language learning process
(Krashen, 1994), others have argued that learners’ production of language plays a critical
role. As learners actively participate in meaningful communication, they test hypotheses
about language rules, get feedback on whether or not they can be understood, request
more accessible input from speakers, and modify their own output to better match targets.
All of these social usages of language contribute to learners’ language development
(Gass, 1997; Long, 1996; Pica, 1994; Swain, 2000). Recently, these activities, which not
only involve production of language but also meaning making and the transforming of
thinking into artifactual form, have been referred to as “languaging” (Swain, 2006).
To facilitate languaging, cluster desks and tables and design activities to encourage students to talk. Set an expectation that all students have strengths—in language, academics,
social interaction, and creativity—that benefit the group. Also, throughout your class, mix
up the grouping of students according to activity goals and students’ strengths and needs.
At times, each of your groups will need a strong writer, artist, and orator in a group. At
other times, you will group students based on math abilities. Others might be based on
interests, with dancers in one group and team sports participants in another. Each time
you group, be aware and explicit about your expectations for inclusion and participation.
Conclusion
Linguistically diverse classrooms offer teachers and students—whether mono- or
multilingual—rich opportunities to expand worldviews; deepen understandings of culture, norms, and identity; and collaboratively develop language and academic skills and
knowledge. The strategies presented here support these efforts as well as suggest (new)
ways to view and maximize classroom instruction and participation among all participants. By regarding every individual in the learning environment as a language learner
and teacher; setting clear, attainable learning goals; valuing contributions of students; and
personalizing the process and targets, teachers will not only create a context conducive
for academic success but will also contribute to each student’s empowered sense of self
and belonging.
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On Personalized Learning in the Context of Common Core
Literacy Standards: A Sociocultural Perspective
Francis J. Sullivan, Jr.
In his article on the potential of personalized learning and the conflicts that need to be
negotiated for it to achieve that potential, Redding (2013) reminds us of its long lineage,
emerging from the “educational philosophy from the Progressive Era, especially John
Dewey’s (1915, 1998) emphasis on experiential, child-centered learning; social learning; expansion of the curriculum; and preparation for a changing world” (p. 121). While
ensuing research may have tempered some of its progressive ideals, at least within AngloAmerican schooling, Redding shows how its current revitalization as “personalized learning” retains the core concepts that have animated it from the beginning: “Personalization
ensues from the relationships among teachers and learners and the teacher’s orchestration
of multiple means for enhancing every aspect of each student’s learning and development” (p. 126).
The 2009 Common Core State Standards (CCSS) for literacy in the content areas poses
fundamental challenges to the continued development of student-centered approaches to
learning that Redding calls for. Though the new CCSS do expand literacy instruction into
all content areas, not just in English, they narrow the scope of that expansion by emphasizing the role of “informational” texts that analyze, interpret, or evaluate over “narrative”
texts that simply tell a story and by the application of a kind of “close reading” based on
text-dependent questioning that treats meaning as residing entirely within the written text
(National Governors Association & Council of Chief State School Officers, 2009). These
shifts strike at the core of personalized learning, objectifying and depersonalizing readers’
experience of texts. That is, the emphasis on close, supposedly objective, reading creates a false dichotomy between text meaning and the lived experience that students bring
to their reading of that text. In doing so, these shifts radically devalue students’ use of
affect and emotion in their responses to texts. Further, in calling for teachers to abandon
“scaffolding” strategies that prepare students for reading and guide their development of
reading strategies in favor of students’ unmediated encounters with texts, these shifts risk
undermining students’ developing self-efficacy and their social relationships with their
teachers as caring guides.
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The keystone of the CCSS for literacy framework is the tripartite concept of complexity. The first two components of complexity focus on features and qualities of texts.
The “quantitative” component builds on traditional notions of readability—polysyllabic
vocabulary and sentence length—to add in the element of “rarity” of vocabulary built into
the Lexile measure. The “qualitative” component is comprised of text qualities—layout,
levels of meaning, structure, language conventions, and background knowledge—whose
complexity can be determined only through human judgment. The third, and according to
the CCSS crucial, component is the “reader/task” relationship. This component combines
those elements that a reader brings—in particuIt is the announced aim of CCSS to
lar, motivation—with the level of cognitive and
raise this bar, using the concept
metacognitive activity required to accomplish
of complexity to clearly define the
the learning task as set by the teacher (Ciardiello,
rigor of both texts and tasks.
2012). Schools have allowed standards to fall,
the authors of CCSS insist, first, by the inclusion
of too many “simple” narrative texts in the curriculum and, second, by the adoption of
instructional practices that encourage learners to substitute their personal reactions for
close analysis of textual features and qualities key to understanding an author’s intended
meaning. It is the announced aim of CCSS to raise this bar, using the concept of complexity to clearly define the rigor of both texts and tasks. It is the aim of the new assessments
to evaluate whether students, teachers, and schools are clearing the bar set by CCSS
(National Governors Association & Council of Chief State School Officers, n.d.a, n.d.b).
This curricular shift in emphasis—away from narrative texts to “informational”
genres—is mirrored in a second shift—away from personal response to reading and
toward an emphasis on “the text itself,” as the authors make clear in their revised criteria:
The standards and these criteria sharpen the focus on the close connection between
comprehension of text and acquisition of knowledge. While the link between comprehension and knowledge in reading science and history texts is clear, the same principle
applies to all reading. The criteria make plain that developing students’ prowess at
drawing knowledge from the text itself is the point of reading; reading well means
gaining the maximum insight or knowledge possible from each source. Student knowledge drawn from the text is demonstrated when the student uses evidence from the text
to support a claim about the text. Hence evidence and knowledge link directly to the
text. (Coleman & Pimentel, 2012, p. 1)
The chief instructional strategy so far identified has been to advocate a kind of decontextualized “close reading” of texts, to be guided by the teacher relying almost entirely on
“text dependent” questioning (Coleman & Pimentel, 2012), completely abandoning the
kinds of evidence-based, student-centered reading strategies that research has shown to
be effective in scaffolding student engagement with texts over the last 30 years (Anderson & Pearson, 1984; Hinchman & Sheridan-Thomas, 2008). Smith, Appleman, and
Wilhelm (2014), who have harshly criticized this text-dependent approach as a kind of
“Zombie New Criticism,” note pointedly that there is absolutely no empirical evidence
for its effectiveness. If anything, the evidence points to its ineffectiveness—its inability
to engage students in attending closely to a text; to develop ways of reading a text deeply
that can transfer readily to other texts and genres; to do this reading within contexts that
are, in fact, meaningful to learners; and, most significantly, to foster a critical literacy in
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which readers learn how to identify and challenge the assumptions and claims of the texts
that they are reading (Smith et al., 2014).
Notable in these shifts is that, while the pendulum may have swung from subjective
stories to objective informational texts and from personal response to impersonal close
reading, the shifts retain the same dichotomies about literacy and learning that can be
traced back at least as far as Dewey’s work in the 1920s. Objective is pitted against subjective, personal against impersonal. What we need is a literacy and learning framework
that actually incorporates these tensions as resources we can use. Though less well known
within education, sociocultural frameworks for discourse analysis offer a far more robust
perspective to support the kind of careful, thoughtful engagement with texts that the
CCSS claim to want from students but do little to promote. Proponents of sociocultural
frameworks, with roots deep in anthropology, linguistics, and sociology, have developed
remarkably effective methods for explaining how people actually use literacy in realworld contexts, methods that have been adapted for use in classroom contexts in the
United States, Great Britain, Australia, and the Far East. I have found these frameworks
to be quite powerful in my own research on teaching and learning as well as in curriculum development in schools, college, and the workplace (Sullivan, 1995, 1997a, 1997b;
Sullivan & Baren, 1997; Sullivan, Lyon, Lebofsky, Wells, & Goldblatt, 1997). For the
last five years, I have been reshaping my own courses—and my teaching as well—so that
they embody the pedagogical principles that I have distilled from my scholarly work in
and with these frameworks. In what follows, I first explain the framework, contrasting it
with that implicit in the CCSS notion of “complexity,” and then outline those principles
at the core of my curriculum development work, in particular with preservice secondary
teachers in the secondary education content areas, illustrating how those principles function in the courses that I teach.
Studying Literacy “in the Wild”
Though sociocultural perspectives on literacy do not use the term “complexity” explicitly, they nevertheless redefine it radically by refocusing our attention on the dynamics
of the situation in which literate activity takes place. Such perspectives always connect
language use to the social contexts in which it is being used and to the multiple—sometimes conflicting—ways of making sense of reality that those contexts may demand. Gee
(1999) puts it this way:
Language, in fact, serves a great many functions, and “giving and getting information,”
yes, even in our new “Information Age,” is but one, and by no means the only one. If I
had to single out a primary function of language, it would be, not one, but the following
two: to scaffold the performance of social activities (whether play or work or both), and
to scaffold social affiliations within cultures and social groups and institutions. (p. 1)
From a sociocultural perspective, the meanings of text and context are co-created. In
“the real world,” our use of language doesn’t distinguish between the ideas that we are
explaining and the way that our phrasing of those ideas represents our social identities—
our “affiliations,” as Gee (1999) puts it. Rather, we use language to accomplish goals, but
always as a particular kind of person within a particular social context.
How does this occur? Briefly, elements of the social context name the “rules of the
game.” They constrain both the kinds of social activity in which we are supposed to
engage and whom we are supposed to represent, or be affiliated with, in the activity. They
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may even constrain the goals themselves. At the same time, the ways that we respond to
those constraints in order to achieve our goals and represent our affiliations make use of
these rules, which may even include violating or ignoring the rules. It is in that sense that
we talk about language use as being a cooperative activity.
For example, suppose that a local news show is doing “people in the street” interviews
on the topic of whether people prefer city or country living. The interviewer walks up to
someone, asks, “Which do you prefer, city or country?” and puts the microphone out for
the person to speak. Speaker A replies, “I prefer the city.” Speaker B says, “My preference
is the city.” What difference does the way each answered make to the social meaning of
what each of them said? At one level, it would seem to make no difference. Both have
“said” that they want to live in the same kind of surroundings. That information is the
same. But a closer look, the kind that a sociocultural perspective allows, reveals important differences about each speaker’s relationship to that information and the kind of
person represented in that way of speaking.
Speaker A’s phrasing would be considered “direct,” meaning that the grammatical structure of the statement is congruent with the idea being stated. The verb states
the “action,” the subject identifies the “agent” of the action, the object the “goal.” This
sentence represents a speaker who “says what he means and means what he says,” one
who values definite, concrete statements and opinions. The phrasing of this reply is like a
miniature narrative, telling the story of the speaker’s experience.
Speaker B’s phrasing contrasts with the above in significant ways. It would be considered “indirect”; its grammatical structure is incongruent with the ideas being presented.
In this version, the action is no longer stated by the verb; that action is now the grammatical subject, transformed through the process of “nominalization.” This transformation “objectifies” (Kuipers & Viechnicki, 2008) the action as a kind of conceptual object,
making it available for discussion as if it were an actual thing. In short, objectification
distances the speaker from both the experience being discussed and also from the speaker’s audience. Rather than narrating an experience, this way of speaking is a reflection
on experience; note how the verb states, not an action, but an equivalence between “my
preference” and “the city,” which itself is now defined as the speaker’s “preference.” In
contrast to Speaker A’s phrasing, this phrasing represents the speaker as a kind of person
who values reflection as a means to come to considered conclusions.
These may seem small changes, in an imagined example, but they have dramatic
consequences for schooling. The psychologized, “reflective” style above has been shown
to characterize the responses of high-performing adolescents (Gee, 2000). In fact, the
distinction between “direct” and “indirect” ways of making meaning is a well-established
phenomenon, with research extending over the last 50 years (Bernstein, 2000). Often
referred to as “codes” (Delpit, 1986; Halliday & Webster, 2009), these ways of making
meaning are not intrinsically unequal; rather, they draw upon different “cultural models”
used to construct meaning out of one’s experience of the world, models that Gee (2005)
labels “everyday” and “specialized” (pp. 42–43). Direct codes rely on “common sense”
reasoning and concrete experience to construct explanations of reality. Specialized codes
rely on the kinds of counterintuitive reasoning developed in academic and professional
fields. Not surprisingly, these correspond roughly to ways of making meaning valued in
schools and those less valued ways used in out-of-school activities, and they correspond
with the distinction between “narrative” and “informational” texts in the CCSS.
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One implication of this distinction for understanding the dynamics of teaching and
learning is that, too often, student responses to teacher questions are evaluated simply as
correct or incorrect when, in reality, students are using codes (i.e., cultural models) other
than the one that the teacher wants them to use in the classroom situation. For instance,
in a science class, when children are asked, “How far does light from a candle travel?”
many, including adolescents, respond in terms of how much space a light illuminates.
Obviously, this is not an acceptable answer from
the perspective or cultural model used in physics.
If we want to know what size
Yet, anyone operating from the cultural model
lightbulb we need to use in a
large room, that’s exactly the
that we use in our everyday lives might give
problem we need to pose.
the same answer as these youth, not because we
are ignorant of physics, but because the situated
meaning of light typically concerns illumination, “the range through which an observer
can see visible effects of light” (Gee, 1999, pp. 44–45). If we want to know what size
lightbulb we need to use in a large room, that’s exactly the problem we need to pose. Students responding in unacceptable ways need to learn that there are other cultural models
for understanding light, frameworks that distinguish between such things as illumination
and light itself. Doing otherwise is like calling Newton ignorant for saying that the shortest route between two points is a straight line because that definition doesn’t take into
account the principle of relativity.
Using literacy to evaluate the competence of individuals this way is not just an element of schooling. It occurs also in the workplace. In my work developing a literacy
curriculum for entry-level IRS tax examiners, this element was at its heart. Top management insisted that the examiners, who possessed only a high-school degree or GED, were
functionally illiterate, unable to read or write simple messages. Though errors were not
uncommon among these examiners, it remained the case that most of their work was
completed accurately. Still, management ordered that all memos inviting examiners to
apply for our program must contain the word “deficiencies” to label the focus of the
program. It also demanded that we develop a proficiency examination, which anyone
enrolled in our program must pass or be fired.1
The problem, as my interviews with tax examiners revealed, was not that they needed
support for making decisions about the vast majority of cases that came across their
desks, which were straightforward and thus easy for them to process. Rather, they needed
to be able to distinguish reliably between those cases and others that were complex or
problematic, to determine the nature of the problem, and to use the relevant procedures
to make the appropriate response. To accomplish this, they needed to be able to interpret
and apply the official manual, called an IRM. This manual outlines the precise procedures
examiners should follow for each regulation in the tax code, defining all its concepts
and specifying the exact steps to take and the specific contingencies that would require
alternatives to resolve the issue. In other words, it represented the work of examiners as
reasoning one’s way through a potentially complex tax situation that might arise with any
new case an examiner was assigned. Examiners avoided these manuals whenever possible. In the words of one, referring to the IRM, “I know what it says; I just don’t know
what it means.”
1

Because our contract did not include such a test, we were able to refuse this demand.
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The literacy activity in which these examiners engaged, then, was more like that
of biologists or botanists, sorting phenomena into the correct categories even as they
searched for one case that did not fit easily into any of the established categories. The curriculum I developed began by introducing examiners to the problem through a simulation
in which they had to define a common animal, in this case a bird, in such a way that the
definition would distinguish all birds from non-birds. Examiners then had to apply their
definitions to a set of images of increasing complexity, ending with one of an apteryx—
a wingless bird with hairy feathers that lays its eggs in the sand. Calling this animal a
bird is about as counterintuitive as it gets, unless you are an ornithologist, for whom it
makes perfect sense. As a result, examiners began to see their work and themselves in
a new context, one in which they were engaged in a complex endeavor that required an
equally complex manual to address. Subsequent lessons immersed examiners in examinations of actual cases of increasing complexity while interpreting and applying procedures
from the manuals correctly and appropriately. Examiners who completed the program
improved substantively in their work as measured by our assessments and, more importantly, as judged by their supervisors.
Thinking of literacy as a sociocultural phenomenon thus enables us to take learners’
cultural models seriously, as a resource rather than a deficit. It reminds us that all cultural models are limited to the situational contexts out of which they emerged and to the
purposes that motivated them. Broadly speaking, this work allows us to identify not only
the patterns underlying adolescents’ speaking, writing, and reading, but also the logic
of their responses to texts. Instead of simply attributing differences in learners’ speech
or writing to ignorance or misunderstanding of the rules of “Standard” English, we can
instead make use of the knowledge and skills learners bring to using language to achieve
their goals and establish their social identities. In fact, work on the use of various vernaculars in the speech and writing of working-class and racial minority youth have been
used as a basis for student inquiry into those patterns, the contrasts between those patterns and those of “Standard” English, and the situations in which each pattern is—and is
not—effective (Baker, 2002; Baugh, 1987; Brown, 2009). Other studies on out-of-school
literacies, such as “tagging” and online social media, have been used to scaffold student
engagement with in-school, academic literacies (Alvermann, 2010; Finders, 1996; Lee,
2004; Moje, 2000).
Discourse Analysis as Pedagogical Tool: Principles and Practices
From a sociocultural perspective, then, “complexity” is best understood, not as a
feature of texts or of reader/task relationships, but as a product of the entire activity
in which we are engaged, whether in or out of the classroom. The more authentic the
activity, the deeper the understanding that results. Moreover, a sociocultural perspective
demands that we treat development not as a linear progression nor even as a spiral, but as
dialectic. Learners develop through struggle with multiple and conflicting perspectives
and—even more important—situated identities. It is their reshaping of these perspectives
and identities that constitutes development. Finally, it requires teachers to see themselves
and their work differently, to consider the cultural models that support work in their field
in the light of students’ everyday practices through which they construct meaning, so that
those differences can be used to scaffold student learning in the relevant discipline. In the
remainder of my discussion, I want to elaborate how each of these principles has enabled
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me to design innovative classroom practices that can support students’ development of
discipline-specific literacies.
Principle I: Authenticity
Real means real. The course that I teach, Literacy and Differentiation in the Content
Areas, Grades 7–12, relies heavily on the curriculum development work of Wiggins and
McTighe and on Tomlinson’s work on differentiation (Tomlinson & McTighe, 2006).
Theirs is not, strictly speaking, a sociocultural approach, but it does offer a flexible platform on which I can scaffold student learning. The advantage that this sociocultural perspective provides is to guide my development of activities and assessments that address
actual problems that learners will face as student teachers and in the profession. To that
end, the course is organized around the essential questions, “What is complexity?” and
“How can I design curriculum and instruction that enables all my students to develop
deep understandings of big ideas in my field in the context of high-stakes testing?” In
the authentic performance assessment that is the culminating course task, learners must
address these questions in the context of a presentation to the principal, teachers, and
students at The LINC, a new public high school in Philadelphia. This is, in fact, an actual
school, which requires teacher applicants to construct a unit of instruction using the
Understanding by Design framework. The school also represents a “bet” by the School
District of Philadelphia that a comprehensive high school based on project-based and
inquiry-oriented learning principles can meet the new demands of CCSS.
Developing control of a professional discourse is about learning to affiliate oneself
with the knowledge, beliefs, values, and commitments central to it. It is about learning
to construct “who I am” in this situation. The situational context of this assessment thus
immerses learners in a very real situation, one in which there are serious consequences,
in which professional expertise is necessary, yet one in which no one has the final answer.
In a very real sense, my students must successfully affiliate themselves with that professional community even as they argue for the efficacy—and the limits—of this approach
to teaching and learning.
Principle II: Social Identity and Development
Development is dialectical, not linear. We tend to think of development as additive.
Using existing schema, we add new knowledge to it, and thus progress to the next level.
The more I have worked from a sociocultural perspective, the better I have come to
understand development as the product of conflicts and contradictions with which we
are struggling, conflicts that are more associated with our attempts to come to terms with
the situated identity we are in the process of acquiring versus the situated identity we
have now. This conflict is very real with those that I teach. The very phrase “preservice
teachers” captures the conflict. Having almost completed their preparation, increasingly
involved in classrooms working with students and teachers, and soon to be given responsibility for an entire roster of classes for a whole semester, they nevertheless still identify themselves as students, with the knowledge, beliefs, values, and commitments of a
discourse that they have mastered over their 16 years of schooling.
The questions and assessments described above thus challenge students to reframe
themselves as professionals with real expertise that they can use with authority. At the
beginning of the semester, class discussion on curriculum and instruction has a quite
conflicted nature. As my students wrestle with the implications of committing themselves
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to the kind of curriculum design and instructional practice that I have outlined here, they
become increasingly concerned about the responsibilities that they are placing on themselves. Not yet able to speak authoritatively as teachers, they begin to question and even
reject these instructional practices which they now call “idealized” and “impractical”
in “the real world” or with “those students.” This, however, is a necessary step in their
development. My role at this point is to encourage their questioning and to guide them in
examining these concerns. I do this chiefly by acknowledging their anxieties about what
might happen, while reminding them that the authors whom they are reading are or have
been teachers themselves, that the practices we are considering have been used with all
kinds of students in all kinds of schools, and, finally, by inviting them to think of this as
something they will put into practice over multiple years, not in a single marking period.
Principle III: Teaching and Assessing
The teacher leads from behind. I have been quite surprised as I have come to realize
how much this sociocultural perspective demands of me as the teacher. It is much more
labor intensive than my former courses were. It is one thing to design curriculum along
sociocultural lines. It is essentially a conceptual project. However, it is quite different
to actually put this perspective into practice, especially in the ways that I respond to my
students’ writing throughout the semester and how I evaluate their final performance
assessment. Modules in the course immerse students in increasingly complex activities in
which they must adapt and apply the big ideas taught. Each module leads up to a report
on implementing that big idea in an instructional routine, together with an explanation
of their reasoning in constructing the routine as they did. Each report receives extensive marginal responses from me in addition to a grade. The reports may be revised, but
all the reports must be included—and discussed as evidence—in the final performance
assessment.
From a sociocultural perspective, my formative assessment of their reports focuses on
their changing social identities. Who is speaking in the piece? Whom does he represent?
By what authority does she ground her reasoning? Even though the final performance
task is mainly summative, I can still use similar questions to guide my evaluation of it.
How successfully has the writer affiliated him- or herself with the professional expertise of the education community? Overall, this strategy seems quite effective, if I judge
by students’ actual revisions to their work and the quality of their final task. Many of
them even thank me for the depth of the responses they receive, even though much of it
critiques the substance of their explanations. I believe that they appreciate the fact that a
professor is taking them seriously, treating them more like colleagues than like students.
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Social Studies and Personalized Learning: Emerging Promising
Practices From the Field
Christine Woyshner
At first glance, the central goals of social studies appear to be at odds with personalized
learning. Although personalized learning approaches stress differentiation and student
autonomy, social studies emphasizes helping young people become “citizens of a
culturally diverse, democratic society in an interdependent world” (National Council for
the Social Studies [NCSS], 2010, p. 3; Redding, 2014a, 2014c). In this chapter, I begin
with the premise that—contrary to what may appear at first glance—the objectives in
social studies do relate closely to the goals of personalized learning. I begin by defining
social studies and personalized learning, demonstrating how their core ideals and best
practices align. Then I show ways that social studies can be taught to meet the aims of
personalized learning through a discussion of emerging promising practices. Ultimately,
the learning goals of social studies and the aims of personalization overlap significantly
to support the learning and development of diverse students in becoming engaged citizens
in a democracy.
Social studies has suffered from lack of definitional clarity since it was created as
a content area in the early twentieth century. Originally developed as a social-skills
curriculum for African Americans and American Indians at Hampton Institute, social
studies became an integrative field of study in the 1910s, after it was redesigned by
educational theorists to serve progressive educational ends. This iteration of social studies
focused on developing a relevant curriculum that would cultivate active citizens in local
communities. Today, the NCSS defines social studies as the “integrated study of the
social sciences and humanities to promote civic competence” (NCSS, 2010, p. 3). The
central goals of the social studies are threefold: to support the common good; to adopt
common and multiple perspectives; and to apply knowledge, skills, and values to civic
action (NCSS, 1994).
The content of social studies includes various disciplines in the social sciences, not the
least of which is history. History focuses on origins, continuity, and changes over time,
and teaching it well necessarily involves using primary sources. Teaching history also
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means helping students understand the historical roots of events and occurrences, helping them locate themselves in time, and helping them understand what life was like in the
past. Learning history not only involves helping students develop content knowledge, it
also entails developing critical skills, such as interpreting primary sources and determining chronology of events; also, it includes developing empathy for historical actors in
appropriate instances. Ultimately, the learning of history should result in citizens taking
informed action (Barton & Levstik, 2004). Geography, another discipline in social studies, emphasizes location and movement, and political science explores people and institutions as they relate to creating a common good. Economics, sociology, anthropology,
and psychology each are a part of the broader subject area of social studies, although the
degree to which each of these disciplines is taught before the college level varies by state,
type of school (e.g., public, private), and locality. Nonetheless, each of these seven social
sciences comprises the integrated course of study called social studies.
Personalized learning refers to differentiating the curriculum to address different learning preferences and needs. Even though personalized learning as an approach involves
the coordination of an entire school community,
at the classroom level it is defined as “a socioStudent choice is a central tenet
cultural authorization of individual freedom,
of personalized learning, although
community interactivity, and flexibility of time
it does not mean that teachers
and space” (Deed et al., 2014, p. 67). Student
abdicate their roles.
choice is a central tenet of personalized learning,
although it does not mean that teachers abdicate
their roles. Student choice, according to scholars on this topic, is a means by which children become more engaged and invested in their education (Prain et al., 2013). Also, it is
important that teachers and school districts maintain a consistent, high-level curriculum
that is balanced and representative of all people, despite the emphasis on student choice.
As Moje (2007) points out, a socially just curriculum (which is at the heart of social
studies) needs to provide access to a quality curriculum for all students, and “this implies
necessary productive constraint on both the content and appropriate teaching and learning
methods of the curriculum” (p. 3).
Relevant to my purposes in this chapter are Redding’s (2014b) four integral components of adopting a personalized approach in the classroom: choice for students in their
selection of topics, greater access to learning resources, greater control for students over
their learning environment and learning strategies, and frequent feedback on students’
work. In this chapter, I discuss how emerging promising practices can be taught in social
studies to support each of these four essentials of personalized learning. In the discussion
that follows, it will be evident that they overlap to an extent; however, I discuss each in
turn to highlight the key features of each. In order to do so, I begin with the understanding that the curriculum and instruction are organized along the principles of backwards
design, also called Teaching for Understanding or Universal Design for Learning.
According to Prain et al. (2013), backwards design is a recent development in educational theory, and its application dovetails with the principles of personalized learning.
Backwards design is compatible with personalization because it “provides the structure
to support flexibility in teaching and assessing, to honor the integrity of content while
respecting the individuality of learners” (McTighe & Brown, 2005, p. 242; see also
Blythe, 1998). Moreover, the key features of universal or backwards design incorporate
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the same four key components of personalization outlined above: student choice, greater
access to learning resources, greater student control over learning environment and strategies, and frequent feedback.
In discussing emerging promising practices in relation to these four integral components of personalization, it must be noted that the social studies curriculum has ample
opportunities for personalization, and teachers who embrace a project-based approach
may already incorporate some of the elements of personalization. For instance, it is not
unusual for social studies teachers to assign the following individual projects which
incorporate the four essential components:
●● sociology or geography: students develop their own society or nation
●● civics: students select a community improvement project, plan it, and execute it to
the fullest extent possible
●● economics: students develop their own model economy
●● history: students research a topic or theme, such as migration, and complete an
independent research project
Projects such as these occur across the K–12 spectrum and in each of the content areas
of social studies. My discussion below will add further details on how personalization can
be accomplished in social studies through a hypothetical case that elaborates on Redding’s four integral components of personalization.
Student Choice
Student choice is one of the central tenets of differentiation and personalized learning,
and it is an important element of backwards design. Choice can be exercised by students
in three ways. First, students can have choice in terms of content, or what they should
know and be able to do. Choice in content also speaks to the materials used by students
to support their understanding. Second, choice can be reflected in processes or in the
activities that help students make sense of what they are learning. Finally, choice can be
exercised in terms of the products students produce, which serve as the evidence of learning (Jackson & Davis, 2000).
Teachers who employ a backwards design approach typically allow students to choose
topics, activities, and resources in social studies that enable them to draw on their family backgrounds, cultures, learning tendencies, and personal interests. There are many
opportunities for student choice in the social studies curriculum because the content is so
expansive. This expansiveness greatly facilitates personalization; it enables students to
choose topics that interest them, and in turn enables teachers to focus on depth of understanding through students’ own selection of topics, strategies, and activities.
Teaching with broad themes and/or essential questions allows for personalization, but
as mentioned above, it is important to remember that teachers do not entirely give up
authority or guidance in the classroom (Deed et al., 2014). So, in terms of choice of topic
or resources, personalization can be accomplished by teachers offering students a selection of subjects within or under a broader theme or topic in social studies. (I will discuss
choice of resources below, along with greater selection of resources). For our example,
the theme is movement or migrations of people. Students have three weeks to select a
group of people in United States history that moved from one place to another, whether
forced or voluntary. They are to research the reasons and/or conditions around their
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moving and to prepare a series of products that scaffold, or lead to, a culminating activity
that demonstrates their understanding of the reasons for moving, experiences, and how
the move changed their lives and the communities they left and joined. Then, the teacher
can guide them in developing individual goal statements that align with the district
curricular goals. Each student is to choose one theme or episode which speaks to his or
her interests or background. For example, one student could choose to study the forced
relocation of the American Indian nations as a result of the Indian Removal Act of 1830.
Another could choose to study the trans-Atlantic slave trade from the 16th to 19th centuries. Still another student might choose voluntary immigration of people, from southern
and eastern Europe to the United States at the turn of the 20th century. For the purposes
of showcasing emerging promising practices, I will focus on an episode of the voluntary
movement of people: the Great Migration of African Americans in the early 20th century.
The Great Migration of African Americans from the southern United States was,
according to historian Nicholas Lemann (1991), “one of the largest and most rapid mass
internal movements of people in history” (p. 6). Between the First World War and 1970,
6.5 million African Americans moved to the North and Midwest, the bulk of which took
place from 1916 to 1930. The rapid increase in migration north was in large part due to
the damage done by the boll weevil, a beetle that feeds on cotton buds and flowers, which
devastated the southern cotton crop in the early 20th century. As a result, a large part of
the agricultural opportunities for African Americans disappeared. However, historians
agree that a major pull factor encouraged migration: the prospect of job opportunities in
northern industries, such as steel manufacturing.
Teachers can use the familiar activity of creating an idea web to work with students in
further narrowing a topic, which can help them develop goals, locate resources, identify
activities, and determine products. This activity helps teachers guide students in identifying topics, themes, examples, individuals, as well as what might be of interest to students
through multiple connections to their lives (Blythe, 1998). Students can work together in
Figure 1. Idea Web to Develop Topics and Projects for Student Choice
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groups or pairs to develop idea webs around the theme of movement or can work individually followed by sharing with their peers what they’ve written. As one can see from
an example of a concept web in Figure 1, our exemplary but fictional 10th-grade student,
Arthur, came up with many varied topics to explore related to the Great Migration. He
listed treatment, racial solidarity, outcomes, large urban cities (such as Chicago, New
York, and Philadelphia), family structure, and gender roles. Not all of these topics are
covered in the traditional course materials, textbooks, and curriculum guides. This is why
personalization is important: It allows for students to make meaning of the curriculum
by studying topics interesting to them. Our student then identifies a couple of essential
questions to guide his learning. First, he wonders why great numbers of African Americans wanted to migrate north and what they hoped to gain. Then, he asks how migrants
changed and what they experienced once they relocated to northern urban areas. Following identification of areas of a particular theme to study, teachers can personalize learning
by guiding students to a wide variety of resources.
Greater Access to Learning Resources
The second integral component to assuming a personalized approach according to Redding (2014b) is greater access to learning resources. The most traditional and widely used
resource in teaching social studies is the textbook, and research has shown that teachers depend almost exclusively on it at the expense of integrating other learning materials (Ross, 2006). Therefore, in the context of social studies, greater access to learning
resources refers to teachers broadening the types of materials they use and make available
to students in their classrooms, and it means letting and/or helping students choose items
that they can relate to and that help them meet
This is why personalization is
their goals. Many types of resources can be used
important: It allows for students
to support personalizing instruction, including
to make meaning of the curricuprimary sources—great numbers of which are
lum by studying topics interesting
digitized and available on the web—as well as
to them.
books, films, artwork, literature, and artifacts.
In personalization, the teacher can help students
locate resources from among this wide variety of what is available. Moreover, by including visual and auditory resources—such as images, artwork, and videos—students who
struggle with reading or who are English language learners have a broader array of accessible resources to support their learning, rather than relying solely on having to decode
sophisticated text. Furthermore, images can teach powerful lessons to a diverse range
of students about identity and representation (Schocker & Woyshner, 2012; Woyshner,
2006).
In our example of emerging promising practices, the teacher works with each student
to develop essential questions for their study of movement and migrations. She may put
students in groups to brainstorm together or use a blended learning approach, in which
students are given time to peruse digital resources to learn about their particular focus
and/or address their questions. Arthur has chosen to learn about the Great Migration and
has determined the essential questions of his study:
●● Why did the migrants want to move north?
●● What was the experience like for them?
He is very much drawn to visual media and art. So, while participating in a blended
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learning activity in which he has the freedom to go online and search for resources,
Arthur finds an image related to his topic. He shows it to his teacher, who recognizes the
image as one in a series of sixty panels by the artist Jacob Lawrence; she then directs
Arthur’s attention to the rest of Lawrence’s series. Called “The Migration Series,” Lawrence’s murals, because of the artist’s extensive historical research, have been described
as “a complex account of social history that accounts for the individual agency of African
American migrants as well as the forbidding social, economic, and ideological structures
that shaped the world in which they acted” (Capozzola, 2006, p. 293). Arthur selects two
of the sixty captioned panels, “The Recruitment of Migrants” and “The Journey Begins,”
from the website for the New York Public Library’s Schomburg Center for Research in
Black Culture (http://www.inmotionaame.org/migrations/landing.cfm?migration=8),
which he finds through a further Internet search.
Given that a variety of resources in personalization in social studies is important, the
teacher can help the student locate text-rich primary and secondary sources to help Arthur
learn about the period and events being studied.
Two important resources for this topic found by
Student control over the learnthe teacher are Christopher Capozzola’s brief and
ing environment and learning
strategies is a key component of
accessible article about Lawrence’s murals and
personalization.
a 1989 doctoral dissertation which has transcriptions of oral histories of many African American migrants to Philadelphia. The teacher culls excerpts from the dissertation which are
related to the Lawrence panels Arthur chose. Other visual media, including interactive
maps and historical photographs, are identified by Arthur in his exploration of the Great
Migration. Our student studying the Great Migration is able to read excerpts from Nicholas Lemann’s 1991 history of the event, as well as first-hand accounts, or oral histories,
located in Charles A. Hardy’s dissertation (1989). The Appendix identifies selected
websites where students and teachers can locate a breadth of resources to personalize
learning. This list is just a beginning; there are many other sites with which teachers are
familiar that they can share with students.
Student Control Over Learning Environment and Learning Strategies
Student control over the learning environment and learning strategies is a key component of personalization. Personalizing the learning environment entails rethinking the
classroom as a community space, which could involve, for example, arrangements and
features that support blended learning or that adopt an open classroom structure (Deed et
al., 2014). Likewise, personalized learning strategies can include establishing reflexive
opportunities between teacher and students and students with other students to support
and promote choice and decision making, “pervasive use of technology” to determine a
learning path, and problem solving through “collective intelligence” (Deed et al., 2014,
p. 67). In personalization, students have opportunities to discuss different approaches to
learning, to find multiple solutions to problems, and to develop their independent problem-solving skills.
As this discussion of emerging promising practices of personalization in social studies
unfolds, it is important to remember that this approach to teaching and learning is based,
like many other best practices, on an inquiry model. Therefore, it is not a linear process,
but an iterative one. However, for the purposes of discussion, in this chapter I address
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each one of the four integral components of personalization in turn, while I acknowledge
that the process for teachers will be much more complex and circular (see Woyshner,
2010). A further complication is that personalization necessarily involves varying time,
place, and pace, in which “each learner demonstrates competency, regardless of the
amount of time demonstration of that competency may take” (Twyman, 2014, p. 3). So,
to recap, we have our study of migrations, or movement of people, forced and unforced;
from within that broad subject, students have chosen their own focused topic to research
and, based on that research, create a product. The teacher structures time for the students
to work together to problem solve and share ideas, drawing on the collective intelligence
of the group. In this hypothetical class of students who have chosen various topics, we are
following Arthur as he works with the teacher to learn about the Great Migration. He has
written two essential questions and begun to identify resources for learning.
Our student has already brainstormed his concept web and drafted essential questions, both of which he shared with classmates and received feedback. He located digital
resources readily found online that speak to his interests in art and visual media. Arthur
decides he is going to use art to convey his learning about the Great Migration, and he
pairs the two panels with two oral histories that help him understand what it was like
to travel north and what life was like for the migrants once they relocated. He presents
these juxtapositions to the class for feedback. As Arthur continues his research project, he
spends additional time looking at art, reading the oral histories of migrants to Philadelphia, reading excerpts from Lemann’s The Promised Land (1991) that his teacher helps
him select, and locating other resources such as digital maps, historical photographs, and
census data, all available online.
Like the rest of the students in this class, Arthur continues to work with his teacher to
select learning strategies that best serve his interests, learning preferences, and cultural
background. The teacher notes that he prefers to work alone, read materials at his own
pace, and incorporate art or creative expression in his assignments. Working at his own
pace, Arthur makes use of a variety of learning strategies to produce various artifacts—
such as the juxtaposition referred to above—that reflect his emerging understanding of
this topic. Table 1 below shows the main activities that Arthur takes on and how he works
with other students as he follows his own path at his own pace.
Table 1. Personalized Learning Path in Migrations Unit
Activity or direction
Who chose it Arthur’s role
Collective intelligence
for personalization
Concept web
Teacher
Creates his
Shared with other students
own web of the to see if they had any other
Great Migration terms to add; did the same
for other students
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Activity or direction
Who chose it
for personalization
Research on Great
Arthur
Migration to locate
primary sources (ongoing throughout the
unit of study)

Further research on
Great Migration to
support student

Teacher

Decision to focus on
artwork and Philadelphia migrants

Arthur

Letter to folks back
home

Teacher

Graphic organizer

Arthur
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Arthur’s role

Collective intelligence

Looks online
for sources;
finds Schomburg website
and locates
information
about the Great
Migration and
the Lawrence
panels
Locates Capozzola article and
Hardy dissertation
Looks online
and locates
historical neighborhood maps
at the Urban
Archives at
Temple University
Writes letter
from migrant
moving to Philadelphia from
the South about
his experiences
Organizes
what he finds
into graphic
organizer that
included institutions, events,
housing, and
organizations

Compared notes with other
students in terms of good
websites to use and selection
of appropriate and interesting primary sources

Teacher gives Capozzola
article to student to read and
culls excerpts for and with
student to use
n/a

Uploads letters to blog on
migrations; reads other students’ posts

Shares with other students to
fill in gaps
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Activity or direction
Who chose it
for personalization
Poster that tells the
Arthur
story of migration
north that uses art to
express feelings and
ideas

Arthur’s role

Collective intelligence

Creates a juxta- Shares with other students to
position of text see what questions they raise
and image to
show what he
has learned so
far and to provoke thought in
other students
Story of his comArthur
Interviews
Works with other students to
munity’s history of
community
develop interview protocol
migration presented
and family
and to analyze data
as an exhibit at the
members in his
local library
Philadelphia
neighborhood;
conducts online
research and
finds historical
photographs
These learning activities draw on Arthur’s strengths and interests and help him work
toward the essential questions he has written as they meet the objectives of his teacher
and the district curriculum standards for history. In the next section I discuss the fourth
essential component, frequent feedback, in relation to the activities outlined in Table 1.
Frequent Feedback
Frequent feedback in order to improve student understanding is one of the hallmarks
of personalized learning and Universal Design for Learning as discussed above. Frequent feedback has two components: make the criteria for success explicit to students;
and students get continual feedback on their efforts from the teacher, other students, and
themselves through reflection (Blythe, 1998). Personalization thereby relies on “relational
agency” in which teachers co-regulate different tasks for students, such as planning,
goal setting, feedback, and reflection. Likewise, students help one another through group
learning, peer discussion, coaching, peer assessment, and monitoring of performance
(Prain et al., 2013).
The activities chosen by the students with teacher guidance and oversight meet the
various needs, backgrounds, and interests of students in order to personalize learning. In
our chart above, the various activities Arthur and the other students undertake reside in
this web of relational agency. Throughout the three-week course of study, Arthur makes
choices about what to study, what resources to select, and what activities to carry out.
Even though the teacher has selected three weeks as the duration of this period of study,
Arthur may take more or less time, depending on how he progresses. He worked with
his peers for feedback and ideas to answer his essential questions, and he, in turn, helps
them with their explorations. As the students work, they note themes across migrations,
such as the challenges different populations faced in terms of employment, use of native
language, and remaking the communities into which they moved. The teacher continually
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reminds students about the timeline, meets with individuals and groups to make sure
they are on track, and gives mini-lectures to the whole class about particular historical
events that contextualize their individual projects. She also monitors the blog and other
class assignments. Therefore, frequent feedback throughout the three-week project, rather
than at the end, ensures that all students are progressing adequately and getting guidance
at important junctures, rather than after the work has been done. This approach not only
supports the pillars of personalization, it models community building and interdependence, which are important lessons in social studies.
Conclusion
As social studies scholars claim, “Our democratic republic will not sustain unless
students are aware of their changing cultural and physical environments; know the past;
read, write, and think deeply; and act in ways that promote the common good” (NCSS,
2014, p. 5). These important goals are aligned with the personalized learning approach
outlined in this discussion of emerging promising practices of personalization. In this
chapter, I presented a hypothetical case to highlight emerging promising practices in
social studies in a personalized learning framework. By attending to four essential components of personalized learning outlined by Redding (2014b)—student choice in selection of topics, greater access to learning resources, students having greater control over
the learning environment and learning strategies, and frequent feedback—teachers will be
able to teach diverse students and vary instruction according to time, pace, and place. As
scholars who research personalization have asserted, “Teachers need the expertise, time,
resources, and teamwork to develop a flexible curriculum that is adequately structured
in content, learning tasks, and adaptable classroom practices to engage all learners and
address contrasting learner needs” (Prain et al., 2013, p. 660). Such an approach supports
the tenets of personalized learning and the goals of social studies.
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Selected Resources That Support Personalized Learning in the Social Studies
●● 270 to Win: A nonpartisan geopolitical site containing electoral maps of every
presidential election. http://www.270towin.com
●● Historical Society of Pennsylvania: Archives and website have many rich
resources and lessons for teachers, with an emphasis on U.S. history and immigration. http://www.hsp.org
●● Library of Congress: The largest collection of online resources, this site has extensive lessons and teaching suggestions for educators. http://www.loc.govNational
Model United Nations: Students role-play as diplomats, researching and presenting
resolutions. http://www.nmun.org
●● National Archives and Records Administration: Also a large and important repository, the National Archives online has many important resources for educators.
http://www.nara.gov
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●● National Budget Simulation: Students serve as economic advisors to the U.S.
president. http://www.econedlink.org
●● Stanford History Education Group: For assessment and teaching with primary
sources. http://sheg.stanford.edu
●● Teaching History: For resources and K–12 teaching ideas; has ideas on teaching
with new technologies. http://www.teachinghistory.org
●● Zinn Education Project: For resources and teaching students more complex, engaging, and accurate U.S. history; open to the various needs of diverse students. http://
zinnedproject.org/
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The recent passage of the Every Student Succeeds Act (ESSA) presents new
opportunities and greater flexibility in efforts to personalize learning for all
children. The Handbook on Personalized Learning for States, Districts, and
Schools provides insight and guidance on maximizing that new flexibility.
Produced by the Center on Innovations in Learning (CIL), one of seven national
content centers funded by the U.S. Department of Education, this volume suggests
how teachers’ can enhance personalized learning by cultivating relationships with
students and their families to better understand a child’s learning and motivation.
Personalized learning also encourages the development of students’ metacognitive,
social, and emotional competencies, thereby fostering students’ self-direction in
their own education, one aimed at mastery of knowledge and skills and readiness
for career and college.
Chapters address topics across the landscape of personalized learning, including codesigning instruction and learning pathways with students; variation in the time, place,
and pace of learning, including flipped and blended classrooms; and using technology
to manage and analyze the learning process. The Handbook’s chapters include Action
Principles to guide states, districts, and schools in personalizing learning.
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