BY
SHELAGH A.
GALLAGHER

Chapterl

Designed to Fit

Educational Implications of
Gifted Adolescents’ Cognitive
Development

LL OF A SUDDEN [ohn cats like a horse, Dwight
brings new friends home, Tanya discovers exis-

tendalism, while Sarah discovers—and then
loses—her temper. Welcome to adolescence,
Although the external transformations capture
our attention, the genesis ot adolescent change is internal: an
influx of hormones stimulates physical growth, moods shift
as the body adjusts, and even the brain is expanding, opening
the door to whole new vistas of understanding. The changes
of adolescence are so numerous and far-reaching it is a won-
der we try to teach these students at all, yet many sccondary
educators feel a sense of urgency about their instruction. The
need to prepare students for college contributes to the urgency,
as does the need to prepare them for work in the Information
Age. The sense of urgency also is fed by the knowledge thatin
some way. the clock is running out on compulsory education
for these adolescents, and before that happens, they must
acquire enough dedication to seck the education they need
independent of laws or parents. 1deally, they will have some
vision of their future to guide their wav.

All this urgeney sometimes convinces teachers that there
is too much at stake to rake time to differentiate for their

gifted students. Yer. adolescence is also the time when it is
most likelv that gifted students will abandon their gift because

of a desire 1o be popular, of boredom with simple schooling,
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or of disenchantment wich the lack of significance of their curriculum. How do
we sustain gifted students’ desire to learn while still preparing them for college and
life? At rhe very least, how can we keep them from skipping class? The answers
to these questions lie in the qualitatve differences gitted students bring into the
classroom. New research on the brain may well provide us with new ways to map
and describe these differences (see Figure 1). Even now. evidence of qualitative
differences from both psvchology and education provide a strong rationale for
moditying content. emphasizing thinking strategies. and using student perspec-
/"’\_.-» e
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A Rationale for Multidimensional
Content Differentiation

Copious Challenging Content

Gitted students” sponge-like absorption of new information is a defining traic.
Cognitive scientists have isolated at least three skills related to 1) that combine
to create an advantage in acquiring information. According to Steiner and Carr
(2003}, intants who: (1) react to new information quicklys (2) accommodate new
information, or “habitate” quickly: and (3) leave “habituated” information to seek
out new stimuli quickly, grow into children wich high 1Qs. These same factors—

apxd mf‘ormatum )musxmg, h abztuanon, and p chfcrmu for _novelty—also are
crucial to adult ¢ expert per erformance. T

Between hm 1-1Q children and the expert adults are gifted adolescents who also
{1} learn better when tdugilt WO [0 tl_m:e m'rlla_s_‘iastu than average (rapid response
to stimuli); (2) remem )Lr Bamr \’HII_ fewer repetitions (Larson & Richards, 1991),
which suggests habituation: and { uspond better o open-ended, inquiry-ori-
ented instruction (noveloy sml\mg, bal\ 2004), prdcrmw to learn \omcthmg new
even more than typically popular hands-on activities. Although ivis impossible to
make causal or developmental ties based on these separate bodies of research, the
similaritics are clear.

As gifted adolescents engage in the cvele of secking, responding to, and
accommodating new information, they acquire an extensive knowledge base,
which contributes to academic success. Helping gifted students acquire a sub-
stantial knowledge base is the first essential component of an effective secondary
program.

Should differentiation then focus on inrensive memorization of faces? No.
Gifted students consistendy report that the dominant emphasis on tactual learn-
ing leads to their disenchantment with school (Csikszentmihalvi, Rathunde, &
Whalen, 1993; Gallagher. Harradine, & Coleman, 1997: Kanevsky & Keighley,
2003; Plucker & Mclntire, 1996). 'The extensive knowledge base gitted students
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Adults often wonder what happened to the mind of a new adolescent, as it
often seems to have disappeared. lronically, adolescents don’t suffer from a lack
of grey matter; rather, they have a surfeit. A decade of research using Magnetic
Resonance Imaging (MRI) technology has revealed that brain development is much
more dynamic than once thought, particularly during adolescence. Key findings
include:

1. Just before the teenage years, the brain acquires a mass of new grey mat-
ter. Grabner, Neubauer, and Stern (2006) reported this new brain growth
peaks at around 11 for girls and 12 for boys.

2. The new grey matter is deposited in the prefrontal cortex, which controls
executive functions: impulse control, decision-making, reasoning, and
planning.

3. Myelinization of an early adolescent’s prefrontal cortex is significantly
less developed than an adult’s. Myelin, the insulation, helps make strong,
efficient connections between neurons; the neural connections manifest
as thought or action. Myelin develops as a result of exercising an area
of the brain much as muscle develops as a result of exercising an arm or
leg. New and unexercised, an adolescent’s new prefrontal cortex—the
area that controls executive function—is relatively flabby and in need of
a workout (Sowell et al., 2003).

4. Unable to efficiently use their flabby prefrontal cortex, young teens rely
on other regions of the brain, including the amygdala, which sends out
impulsive gut reactions to respond to certain stimuli like facial expressions.
Adults use their prefrontal cortex to respond to the same stimuli. Only
in later adolescence does the teen brain begin to respond like an aduit’s
(Yurgelun-Todd & Kilgore, 2006).

5. Individuals with high measured IQ also tend to have more grey matter
in the prefrontal cortex than individuals whaose 1Q is average or below
(Haier, Jung, Yeo, Head, & Alkire, 2004), suggesting the opportunity to
develop more or stronger executive control function.

6. The preadolescent influx of grey matter is followed by attrition through-
out adolescence. Grabner and colleagues (2006) called this a “pruning”
process that weeds out weak neural connections and retains stronger
connections.

For decades, the assumption has been that secondary educators have been adding
to a work in progress, helping to mold a brain that has been around since a child’s
birth. Current research replaces this picture with another: 12-year-olds hurrying
down crowded hallways, each carrying a mass of untrained brain. This image
might serve as a call to action for any teacher, but it is particularly important for
gifted educators, because the prefrontal cortex regions are “critical for essentially
all higher order cognitive functions” (Grabner et al., 2006, p. 436). Grabner et al.
noted the observed efficiency of prefrontal cortex activity in intelligent individuals
suggests that they are malleable and responsive to training.

The key to changing an unpredictable, impulsive 12-year-old into a more
self-possessed 22-year-old lies at least in part on the effective development of
executive control processes. Given the relationship between prefrontal matter and
intelligence, gifted students may well have more potential for executive control skill
to develop—or waste. Because the adolescent brain also will engage in winnow-
ing out unused or ineffective neural connections, it seems incumbent upon gifted
educators to pay special attention to this area during the secondary years.

Ficure 1. Neurological changes at adolescence.
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develop is significant because “more leads o different” (Berliner. 19806, as cited
in Shiever & Maker, 1997, With more content at their disposal. gifted students
can make more connections and see more original refationships, for *. . . a strong
knowledge base . . . facilitates and is facilitated by the development of advanced,
domain-specific strategies and metacognitive knowledge™ (Carr & Alexander, 1996,
p. 214). Over time, these strategics accumulate and creare an impetus toward
complex and abstract levels of understanding,.

Abstract, Complex Content

Another form of differentiation, particularly appropriate for gifred students,
is exposure to abstract, conceptual ideas. Abstract reasoning creates its own form
of new content to understand, encompassing intangible notions such as hypoth-
esis posing, theorizing, and analogous reasoning. By implication, students must
have access to abstract reasoning before they can succeed with curriculum chat
requires designing experiments, interpreting symbolic meaning, or comparing
policy initiatives.

Students are generally thought to have access to abstract thought with the onset
of adolescence and the acquisition of formal operational reasoning (Inhelder &
Piaget, 1938). Systematic differences between groups in the acquisition of formal
operational reasoning would provide compeliing reasons to differentiate in order to
capitalize on the early opportunity to begin honing these essential skills. Berninger
and Yates (1993) present a thorough review of the literature on gifted scudents and
formal operations, demonstrating thac

1. Children move through the Plagetian stages in the same order, but noton
the same timeline. Gitted students acquire formal operational reasoning
around ages 12--13; mostother students are seill in the transition o formal
operations at age 195,

2. Gitted boys tend to enter formal operations carlier than gifted girls. The
etfect size of this difference is small, and the male advantage diminishes
by late adolescence.

3. Gifted adolescents progress through substages of formal operations more
quickly than their age-martes.

Gifted students have the capacity for abstract, conceptual reasoning as many
as 3 years ahead of their pecrs—the equivalent of their entire middle school careers.
Naturally, variability exists in both the gifted and average populations, bue still the
implications are clear: Gitted students are ready to grapple with qualitatively dif-
ferent conrent years ahead of their clissmates. Once formal operations are achieved,
instruction should be designed toward mastering this new form of content, as it
is critical for success in secondary academics (Bitner, 1991 Gipson, Abraham, &
Renner, 1989; Hurst & Milkent, 1996: Matthews & MclLaughlin, 1994; McDonald,
1989: Niaz & Robinson. 1992: Wavering, 1989). Incorporating conceptual content
with a plentiful factual base also provides a means of ensuring that learning will not
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fall into drill and rote memorization. Concepts help organize facts, resulting in more
meaningful connections and expert-like thinking (Shore & Irving, 2005).

Disciplinary or Interdisciplinary Content?

Understanding the need for a deep, concept-cenrered knowledge base is only
partly useful; it also is necessary to know how to focus the knowledge. Compelling
arguments can be made in two directions. On one hand, opportunity for early
specialization is essential for students with exemplary talent (Jarvin & Subotnik,
20006). Early specializacion also makes sense for many students whose chosen carcer
may require many vears of schooling. On the other hand, the modern age is marked
bv unique combinations of traditional disciplines into new fields (Klein, 1993},
and innovation is often the result of cross-disciplinary application. similar to the
use of linguistics to decode the DNA sequence (Young, 2001). Uldmately, the

most effecrive programs for gifted adolescents provide the choice to either go wide

or deep while ensuring some exposure to deep disciplinary thinking and original
mtcrdlsuphmrv connections, regardless of the direction students take.

In sum, gifted students are capable of learning substantiallv more content
than their peers. They also have carlv capacity for abstract thought, which both
adds a layer of content and helps organize factual intormadion. Building a gifted
student’s knowledge base makes sense, especially because this knowledge base is a
predictor of academic success. Ensuring that gifted students, fond as they arc of
novelty, remain engaged in learning requires the presentation of content that:

*  presents information using instructional models thar tacilitare idencifica-

tion and creation of meaningtul connections,

*  allows for inductive and deductive connections between facts and abstract

ideas,

* incorporates time specifically for cultivation of abstract reasoning, and

*  cncourages either deep exploration of one discipline (with exposure to

interdisciplinary thought) or wide exploration of several disciplines (with
exposure to deep exploration in one field)—or both!

Frequent Opportunities for Higher Order Thinking

The knowledge base gifted students acquire may be impressive, but it is uldi-
mately fairly usecless unless thev put that knowledge to work with the help of
thinking strategies. Surprisingly. the rescarch base on gifted adolescents” unique
thinking atrribures is thin in both gifted education and cognitive science: research
on how cognitive differences develop is virtually nonexistent (Steiner & Carr. 2003).
The research that is available tends o tocus on three interrelated arcas: (11 strategic
thinking, (2} metacognition. and {3) expert thinking.

Strategic Thinking: Speeding up 1w Slore Down. Gifted students generally use
the same set of strategies that other students use. so in terms of sheer number of

A Guide to Recommended Practices


http:either:..gt

o]

GALLAGHER

strategies employed, they do not seem different from other students (Hong, 1999).
However, gifted students learn more quickly, and when faced with a challenging
task, they use more complex forms of strategies and otten select sophisticated
strategics (Steiner & Carr, 2006). Having more content at their disposal, they have
the capacity to use thinking strategies to more original ends. As obvious as it may
seem, however, it bears emphasizing that there is a difference berween knowing a
strategy and using a strategy. Evidence suggests that gifted students only use their
critical thinking strategies when they perceive a need: that is, when the challenge
of a task merits their use (Hong, 19993,

Gifted students” advantage with thinking strategies is especially apparent when
they are engaged in problem solving. Gifted students tend to show a greater explicit
knowledge of problem-solving stages, know more problem-solving strategies, and
are more adept in selecting strategics to use when faced by an open-ended problem.
Thev also are more inclined to switch from onc strategy to another when neces-
sary (Kanevsky, 1992). The strengrh gifted scudents demonstrace is evident even
in the absence of direct instruction in problem solving: gifted students seem

“invent” strategies when needed {Montague, 1991). While they are problem solving,

fast-learning gifted students slow down, taking more time to plan and strategize
(Davidson & Sternberg, 1984; Shore & Lazar, 1996). In addition, they show carly
rendencies toward expert-like behavior when problem solving: content knowledge
may strengthen this tendency (Cherney, Winter, & Chemey, 2005).

I summary, gitted studenes demonstrare superior performance in a wide range
ot thinking skills, which they use well and selectively. However, gifted students
use these skills only when taced with meaningtul challenges. Ensuring thac gifred
students develop their skills in critical thinking requires:

*  constant exposure to challenging content:

* rtasks more challenging than average, requiring the use ot critical

thinking:

*  reflective time to engage in problem finding, planning. and conceprual

reasoning; and

= anoverall pace of curriculum and instruction in which time saved as a result

of rapid content learning is spent on more dithicult complex thinking.

Metacagnition. In the carlv 19805, Sternberg (1982) proposed that metacogni-
tion, the ability to oversee and manage thinking, is an important factor in gitied
pertormance. Atter two decades of rescarch, a more specific, but unexpected, pic-
ture has emerged of gifted students” use of metacognition. Although icis clear that
metacognition is a component of exemplary performance, gitted students do not
show a clear-cur pertormance advaniage. In face, there are only two areas of meta-
cognition where gitted students consistendy show superior performance: (1) gifted
students” knowledge abourt specific

carning strategies, and (2} their inclination to
ase a skill in a new wsual serting. also known as “tar vanster” (Carr & Alexan-
der. 1996; Robinson & Clinkenbeard, 1998; Span & Overroom-Corsmit, 19806).
Other studies of metacognition show only a slight advantage tor gifted students;
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some show inferior performance among gifted youth (Dresel & Haugwirz, 2005;
Ludlow & Woodrum, 1982).

At first glance, these findings seem counterincuitive: Why wouldn't gifred stu-
dents show the same advantage in metacognition that they have in learning content
and using thinking skills? Carr and Alexander (1996) presented three plausible
explanations. First, the tasks used in metacognitive research, especially research on
near transfer, may be so easy that gifted students do well withour monitoring their
performance. This would explain why gifted students are similar to their peers in
their use of metacognitive skills on near transfer tasks, but consistently pertorm bet-
ter on far transfer tasks. Far transfer tasks offer a greater challenge. requiring gifted
students to engage in self-monitoring. Dresel and Haugwitz (2005) conducted a
classroom-based study that reinforees this notion, finding that gifted students did
not use self-regulating behavior if they thoughtan assignment was casy. Based on
their study, they concluded, . . . the finding that students with high abilities usc
strategics less frequenty in regular school lessons can be seen as an indication that
their learning environment is inadequately low . .7 (p. 15). Iin order to provide
gifted students with the same amount of practice in sclf-regulation as average stu-
dents, they must work as frequenty with tasks they find challenging. The alterna-
tive is to leave these skills undeveloped, underdeveloped. or poorly developed.

Second, the relationship between metacognition and 1Q) mayv have a “thresh-
old effect”™: 1Q may predict skilled use of meracognition up to a point. Once the
threshold is crossed, 1Q) *. .. does not guarantee that children will acquire or use
cognitive skills, such as metacognition, believed to promote high achievernent.
These cognitive skills appear to develop, instead, out of emerging expertise” (Carr
& Alexander, 1996, p. 214).

“Third, the generic, content-free nature of research tasks mayv be both unrealistic
and unlikelv to reveal gifted performance differences. Research on expert perfor-
mance suggests that cognitive monitoring really is only necessary after the student
develops a deep and significant body of discipline-based content (Chi, Glaser, &
Farr, 1988; Rabinowitz & Glaser, 1985).

In sum. gifted students have access to self-regutatory behaviors but use them
inconsistently. Eftective self-regulation is related both to academic success and o
adult expert performance. Ensuring that gifted students have adequate practice
with a wide range of metacognitive skills requires

*  constant exposure to challenging content,

*  learning tasks suthciendy difheult o require self-regulation. and

*  Immersion in disciplinan-based content.

Expertise and Giftedness. Insight into expert performance provides a guide-
post for planning programs for gifted adolescents because we aspire tor them o
become experts or innovators in their chosen field. Research findings condnuc to
strengthen the tie between gitted students’ thought processes and thac of domain-
specific experts (Gorodetsky & Klavir 2003: Kaubiman, Gentdle, & Baer. 2005;
Shore, 2000). Common characteristics already discussed include rapid acquisition
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of content, skill and flexibility in critical thinking, and self-regulation. Gifted
students seem to incuitively have some expert-like skills (Kaufman er al., 2005),
while others are only acquired through rraining (Cherney et al., 2005).
Reviewing the literature on expertise, Carr and Alexander {1996) pointed out
that ir rakes more than skill and ability to be an expert: “Although experts need
sufhcient general ability (IQ) to perform at a high level, other tactors such as task
commitment, a strong knowledge base and social support are more important for
developing expertise and promoting achievement through expertdse. . .." (p. 214).

The list of requirements for expertise also includes perspective, tforward problem

solving, persistence, risk taking, and tacit knowledge (e.g., professional language
and behaviors; Jarvin 8¢ Subortnik, 2006: Shore, 2000; Sternberg, 2003). Exper-
tise in this larger sense can be developed using curriculum and instruction that
emphasize problem solving, open-ended questions, construction of ideas, multiple
perspectives, and exposure to disciplinary experts (Gallagher, 2006; Shore & [rving,
2005; Sternberg, 2003; Subomik, 2003).
[n sum, gifred students’ cognitive characteristics paralle] those of adult experts.
Ensuring that gifted students continue to develop expert-like skills requires
*  exposure to explicit and racic disciplinary knowledge:
*  tme to engage in fexible thinking wich disciplinary and interdisciplinary
conten;
e curriculum and instruction thar incorporate inquiry, conceprual learning,
and authentic conrexts: and
*  opportunities for problem solving and mentorships.

The Role of Student Perspective: Epistemology

Seill missing is perhaps the most important factor abour the education of gitred
adolescents. Efforts to design effective programs and promote new kinds of practice
will be for naughrt if the students themselves do not recognize the significance or
value in the tasks assigned.

‘The form of perspective in question is epistemology. onc’s belicf about the nawure
of knowledge. Perry (1970} presented a developmental scheme that made direct
and pragmatic application to the classroom, for it described both how students’
views of knowledge change over time and also the powertul eftect differing views
have in the classroom. Perry's scheme presents nine distinet “positions” that can be
collapsed into four broad stages. as summarized by Gallagher (2006):

Dualism: Marked by a black-and-white perspective, students at chis srage
believe all legitimare questions have certain answers. So-called questions
without answers are just nonsense questions, pointless.

Multiplicity: Students acknowledge that there are a tew unanswered
questions, but believe that in the absence of an answer, all opinions on
the matter are equally valid.
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Contextual Relativism: Unanswered questions are investigated using the
tools provided by cach discipline; each discipline approaches questions
in a different way. Certain answers are unlikely, but a “best answer” can
be achieved using the proper tools.

Commitment/Dialectic: Theories are used to set directions for impor-
tant questions, most of which have no right or wrong answers. Gaining
understanding requires building upon the possibilities presented by data
as interpreted by a consciously selected point ot view, but with willingness
to change perspective if the need arises. {p. 430)

Table 1 presents the four stages aligned with the beliefs about learning that accom-
pany each stage.

For a more concrete example, consider Carl and Cedric, two students wait-
ing for class to begin. Carl believes chat knowledge means facts, and being
knowledgeable means remembering lots ot tacts. Cedric, on the other hand,
thinks that knowledge is the ability to combine facts to create ideas. For Cedric,
being knowledgeable isn't about the number of facts he knows, it's about how
the facts can form and reform 1o ¢reate different ideas. Their reacher, Ms, Mor-
gan, starts her lecture on the Trail of Tears, focusing on the sequence of events,
derailing what, who, and when. Carl picks up his pen and starts studiously tak-
ing notes; Cedric slumps down in his desk, grumbling, “factoids.” The two boys
hear the same lecture from the same teacher, bur their ditferent beliefs abour
knowledge affect how willing they are to accept the information as meaningtul
or valid.

A number of theories now attempt to describe aspects of epistemological devel-
opment (Baxter Magolda, 1987; King & Kitchener, 1994: Schommer, 1994). Each
theory describes sequential, developmental movement from a low or “naive” stance
in which knowledge is equated with factal information and memorization, w
a high or "mature” stance in which facts are used to build theories from *. . . a
consciously sclected pointof view, but with willingness to change perspective it the
need arises” (Gallagher, 20006, p. 436). In the example above, Carl holds a naive
stance and thus is happy to gather up a list of facts tfrom the lecture; Cedric’s stance
is more mature, and he wishes the facts had been embedded in more meaningtul

idcas.

The Comprebensive Impact of Epistemology. At one level, the impact of Carls
and Cedrics differing beliefs is immediately apparent: Students are not likelv o
learn what they do not believe to be meaningful—or at least, thev won't tearn it
tor long. After two decades of research into the etfect of epistemology on learning.
itis clear that the impact extends bevond whether students like what they learn to
a number of other important academic outcomes.

Epistemologival stance affects acadenic achievemens. Using a structural equation
analysis, Cano (2005) found thac high school students’ epistemological stance had
both direct and indirect effects on academic achievement. Similar resules have been
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TasLe 1

Perry’s Stages/Positions of Epistemological Reasoning
and Related Instructional Strategies

Stages of
Epistemological
Development Duatism Multiplicity Relativism Commitment/Dialectic
Beliefs Knowledge is cer- Some questions have Knowledge is interpreted Knowledge, theories, and

Associated With
the Position

lain (righi or wrong)
and unambiguous.

Authorities {(teachers)
know “The Truth.”

no certain answers; in
these cases, knowledge
and “truth” are subjec-
tive, s0 everyone’s opin-
ion is egually valid.

in context; distinguishing
better from worse answers
requires selecting theories
that best fit the question.

methods are imperfect
and uncertain. Choices
require analysis and values.

Instruction That
Matches
Epistemological
Stage

Activities that help
students develop skill
in memorization and

recall: mnemonics, etc,

Practice in compar-
ing hypotheses and
theories; acknowledg-
ing all possibilities.

Practice in creating,
comparing, and select-
ing preferable theo-
retical models; practice
in expert behaviors.

Mentorship.

HIHDVYTIVD

Instruction That
Encourages
Movement to a
Higher Stage

Exposure to prob-
fems with more than
one right answer and/
or more than one

approach to a solution.

Exposure to the tools used
in different disciplines

to conduct research,
construct theories,

and make decisions,

Exposure to models of
paradigm shifts {chaos
theory), personal choice
(Gandhi’s personal
commitment to non-
violence), interdisciplin-
ary problem solving.

Earlier Positions

\_____-’V\____A__,_,/v*\.____/

Range of Typical High
School Semor

Range of Gifted High
School Senior

P Later Positions

Zi
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found with middle school students (Schommer-Aikins, Duell, & Hurrer, 2005).
Students at lower levels may have trouble correcting misconceptions, and draw
only fact-based information from inquiry-oriented environments (Ryan, 1984).

Epistemological stance affects advanced academic performance. Students with
more advanced beliefs have an easier time building logical arguments (Weinstock.
Neuman, & Tabak, 2004): thev tend to choose thinking strategies that support
deep, rather than surface, learning (Cano, 2005; Zhang & Watkins, 2001). Kitch-
enet (1983) also suggested that students’ selection of metacognitive strategies can
be affected by their epistemological beliefs. Support for this idea comes from a
study by Ruban and Reis (20006). who found that high-achieving students tended
to select “enhancement” oriented learning strategics while lower achieving students
selected “survival” oriented scrategics.

Instruction can encourdge movement to higher epistemological levels. Teachers
can affece changes in students’ epistemological thinking through intentionally
structured learning experiences (Kloss, 1994; Kronholm, 1993). Strategies recom-
mended to develop epistemological thinking include using ill-structured problems
and instructional strategics that allow students to examine their assumptions; ana-
lyze data that present different, conflicting perspectives: and then make decisions
(King & Kitchener, 2004). Devoting some time to direct instruction about the
nature of the discipline helps develop higher levels of reasoning (Bell, 2004).

Mismartch benween instruction and epistemological stance (perspective) consributes
to frustration and disillusionment. Cedric didn't respond well when Ms. Mardin
started a fact-based lecture. Over time he will simply decide that school is trivial,
or worse, meaningless. Had Ms. Marcin started instead with a discussion of the
violation of Nartive Americans’ sense of personhood, Cedric would have been
thrifled and Carl would have been lost. This kind of disparity creates barriers o
Jearning (Nelson, 1996; Perry, 1970). Neber and Schommer-Aikins (2002) found
that a mismatch berween instruction and stance caused work avoidance among
some high school phyvsics students. Lovell and Nunnery (2004) found that scudents
even found small-group work more satistving when they were grouped according
to stance (perspective).

Gified students tend 1o be abead in epistemological developient. Studics of ado-
Jescents document that epistemological belicts matare in a predictable develop-
mental sequence (Cano. 2009; Zhang & Watkins, 20013, In parallel to formal
operational reasoning, gitted adolescents move through epistemological stages in
the same sequence (Thomas, 2008}, bur tend to be a stage or two ahead of ochers
the same age (Arlin & Levier, 1998 Goldberger, 1981 Schomumer & Dunnell,
1997; Thomas, 2008; Wilkinson & Maxwell, 1991: Wilkinson & Schwarwz, 19871,
Table 1 provides a general sense ot the distribution of senior vear students based
on existing research.

Adult experts tend w0 hold swelvanced epistemological views. The epistemological
framework also provides a connection to another aspect of expertise. Across the
disciplines. the behaviors and awirudes associated with mature epistemology are
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considered essential for advanced, aurhentic work {Buehl & Alexander, 2005;
Felder, 1997; Henderson, 1995; Kloss, 1994; Muis, 2004).

Connections With Gifted Education. Evidence that gifted students tend to
be somewhar ahead of their age-mares in epistemological development follows
naturally from the data on tormal operations reported above. However, other
interesting connections bring this theory inro cohesion with existing knowledge
of gifted students. For example, there is some indication that people who prefer
Intuition on the Myers-Briggs Type Inventory tend to have higher epistemologi-
cal stances (Zhang, 1999). Gifted students overwhelmingly report this preference
(Sak, 2004), and the connection gives further evidence thar gifred students will
respond best to open-ended inquirv-oricnted learning environments. Similarly,
it explains gifted adolescents’ positive response to mentor relationships. Like
all adolescents, gifted reenagers want to see similarities benween themselves and
others: in mentors, they find kindred spirits who think about ideas from similar
frames of mind.

Most exciting, perhaps, is the connection between epistemology and expertise.
Not only do gifted students show carly potential to achieve the experts” high levels
of reasoning, but also, epistemological models provide a guide to help explain how
to move all students closer to authentic higher order reasoning. Gallagher (1998)
suggested that models such as these would make effective frameworks for designing
high school curriculum, providing an organic model for differentiation. Based on
his study of adolescent epistemological belicts, Cano (2009) concurred:

... it is necessary to take into account not only students” previous knowl-

edge and learning strategies . . .. but also their learning approaches and
8 g g
epistemological beliefs. .. . Secondly. we should work directly w try to

enhance the depth of learning approaches and the complexity of epis-
temological beliefs, as a way of improving academic achievement. (p.
217)

Finally, this framework reinforces the notion that the outcomes for ignor-
ing students’ beliefs are grave. Students have trouble accepting the relevance ot
instruction that is out of svnc with their stage (Perry, 1970). a finding that is
consonant with the well-cstablished knowledge that gitted adolescents reject mun-
dane, repetitive curriculum. Further. gifted students operating at higher levels than
other students find instruction oriented towards the majority uninspiring, and
communicate their feclings through underachievement. More seriously perhaps,
Nelson (1989) cautioned that excessive time spent in low-level curriculum actively
builds a wall ot habits thar blocks the path to higher level reasoning. Even rapid
acceleration can have this damaging effect if students are onlv accelerated into new
low-level content. To provide a climate ready for higher order thinking, educators
must present content that is accelerated vertically as well as horizontallv.
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Complete Coherence:
Evidence-Based Recommendations for
Differentiation in Secondary School

Each of the perspectives considered in this radonale is championed by differ-
ent researchers operating from different paradigms and using different research
techniques. Even so, their respective indings are remarkably similar.

1. Gifted adolescents need exposure to a larger quantity of content that
they find challenging. Beginning at least in middle school, abstrace con-
tent should be a standard part of their curriculum. The importance of
developing a plentdtul, high-quality well of information is essendial as
it is a precursor to using higher order thinking, metacognitive thinking,
and abstract chinking. Gifted students will nor adequately develop their
thinking skills without this knowledge base.

2. A quality knowledge base is necessary, but not suthicient, for developing
thinking skills. Gifted students must be presented with learning experi-
ences that require them to engage their eritical thinking skills and meta-
cognitive skills, If they do not find their assignments challenging, their
brains will not engage their highcr order functions. T()gC(hc:x content and
strategy used along with metacognition predice academic performance,
making the simultancous development of these three paramount.

3. Gitted students show early promise for developing expertise. Capitlizing
on that carlv promise requires instruction where students can practice the
qualitics of expertise including open-ended instruction, inquiry-based
instruction, problem-oriented instruction, field experiences, and mentor-
ships, all centered on high-quality disciplinary or incerdisciplinary content.
Gifted students are mostlikelv to see this inseruction as relevant and draw
maximuni value from it

4. xpertise requires more than contenc and skills habits of mind and
advanced epistemological reasoning also are essential. It we aspire for
gitted students—or tor any student——to become creative, productive lead-
ers in their chosen held, curricutum and instruction should be selecred to
develop these simultancously, and include exposure o che philosophies
and ethics of the disciplines.

The absence of a quality differentiated secondary program for gifted studencs
is not a neutral positions it is a choice thac will resulc in deficie skill development
and studenc apathv. Ac worst, it will result in che disiltusionment of some of the
best minds in the country.
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