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As a nation, we do not nurture enough scientists and engi-
neers to fill the needs of high-tech industries, a situation that
has become critical. Much of America's science, technology,
engineering, and mathematics (STEM) work force is foreign-
born (Adams & Pendlebury, 2010) and educated at U.S. in-
stitutions of higher education. Greater numbers of our youth
must be guided toward STEM careers. However, the severe
underrepresentation of females and minorities in STEM
fields mandates that we go further than merely increasing
numbers; we must systematically identify and develop inter-
est and ability in the STEM content areas. In recent years,
there have been numerous calls for national attention to
STEM education in the United States and for methods to re-
solve these problems. The identification and development of
STEM ability in American children is an urgent need, essen-
tial to nurture the future innovators that will resolve critical
global issues and the technicians that will maintain all the
gadgetry used in our high technology world. An important
part of solving this problem is taking explicit action to change
students’ beliefs about the nature of math/science ability, in-
cluding the relationship between ability, effort, and per-
formance. The NAGC Pre-K-12 gifted programming standards
emphasize the importance of teachers assisting high-ability
students in developing “identities supportive of achieve-
ment” (NAGC, 2010, p. 8). Beliefs about ability and effort af-
fect student decisions to exert effort and to pursue
challenging coursework. Effects of student beliefs can also
be insidious, causing inaccurate results on standardized as-
sessments by compounding the effect of stereotype threat
(Good, Aronson, & Inzlicht, 2003). The long-term impact of
these student beliefs contributes to the persistence of wide
achievement gaps and under-representation of females and

minorities in gifted education and STEM programs.

Math/Science IntelligenceMindsets
Potential STEM talent within many American students re-

mains unidentified and undeveloped because possession of
a fixed-ability science/math intelligence mindset dissuades
students from pursuing challenging STEM courses. What
are mindsets? Mindsets are attitudes and beliefs about the
connection between personal intelligence and related suc-
cess. There are two basic mindsets: fixed and growth. The
fixed mindset is based on a belief that intelligence is an in-
born quality that you have or do not have and which in-
hibits motivation and learning, especially for female and
minority students The growth mindset is based on a belief
that intelligence can be developed through hard work and
effort. Children’s mindsets are influenced by parent and
teacher mindsets. Approximately 40% of students have a
fixed mindset, another 40% have a growth mindset (Dweck,
2008b). How can the growth mindset be cultivated in stu-
dents? One way is to utilize praise messages through feed-
back and evaluation.

Praise Messages andMindsets
Ability praise
The feedback that children receive from parents and teach-

ers is important to the development of their mindset. State-
ments used for student praise foster either a growth or a
fixed mindset. For example, if a child is praised for ability,
the child tends to associate success with a fixed intelligence.
This type of praise has negative effects because failures are
often attributed to a lack of ability, which can lead to avoid-
ance of challenge. If intelligence is a part of the child’s iden-
tity, the child does not want to fail at a task because it
endangers that identity. Gifted students may be prone to
adopt the fixed-ability mindset because they have been
praised for years about their outstanding abilities. For a child
who has yet to be identified as gifted, a fixed mindset en-

continued on page 16
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H
“Never give children a chance of imagining that anything exists in
isolation.Make it plain from the very beginning that all living is

relationship. Show them relationships in the woods, in the fields, in the
ponds and streams, in the village and in the country around it. Rub it in.”

—Aldous Huxley

Huxley’s quote strikes a chord for me with the STEM
theme of this issue of Teaching for High Potential. For
those of you unfamiliar with the term, STEM is the
acronym for the fields of Science, Technology, Engi-
neering, and Math; grouped together to accentuate the
interconnectedness of these disciplines for education
and career pipelines. In our nation’s recent history, po-
litical and educational leadership supported the iden-
tification and service of our most highly able students
in the STEM fields. The original “Sputnik Moment” cre-
ated the need, and the need was met…for a while at
least. Until other circumstances and thinking diverted
attention to both the need and to the students. That
the United States is lagging behind in just about every
study ranking our students in the STEM fields may have its roots in this national
inattention. Instead of dwelling on what went wrong, though, we must work to-
wards instilling a belief that our nation can once again climb to the top of the STEM
fields, through the use of gifted education strategies and pedagogy to remain com-
petitive in areas of scientific innovation and creativity and to meet the nation’s eco-
nomic and security needs.
I think that you will find the articles and columns in this issue of THP helpful in

many ways. Lori Andersen’s Mindsets Over Subject Matter: How our Beliefs About
Intelligence Impact STEM Talent Development offers ideas for how we might bring
about change in the attitudes our students have about the STEM fields. Michelle
Sands’ Nurturing Mathematical Minds: Differentiation Strategies and Curriculum
That Promote Growth uses student vignettes to illustrate what can happen when
differentiation strategies are used correctly in the classroom. THP’s columnists have
pondered the STEM connection in their writings as well. You’ll learn about two
young adult books that inspire innovation and creativity and read about the Meyer-
hoff Scholars Program, which for 20 years has produced a “pipeline” of minority
professionals in the STEM fields. Scientifically Speaking gets to the root of STEM ed-
ucation—observation—and Happily Ever After presents the “student” perspective
on STEM. Of course, iMathination and Technology Untangled turn their focus to the
“M” and “T” of the acronym.
While it may not be possible to pinpoint the date on which our STEM backslide

began, it most certainly correlates to Huxley’s warning. Our understanding of inter-
relationships disappeared the moment textbooks became subject-specific and we
delivered STEM curriculum in isolation. Individuality in the areas of creativity and
innovation declined the moment standardized testing became the defining char-
acteristic of a high-performing school and a test score the measure of a student’s
ability. For the sake of our nation, I hope that we can turn the tide and resume a
national commitment to recognize and support the talents of our most able stu-
dents, no matter their circumstances. Let us begin to “rub it in!”

FROM THE EDITOR
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My 21-month old daughter has reawakened my interest in
observation. As she explores the natural world or walks in
our local botanical gardens or even in our own backyard, her
keen interest in the world around her is infectious. Whether
exclaiming “rabbit…touch rabbit” as she chases one or trying
to blow dandelion seeds, her excitement with the natural
world is palpable.
This interest in observing the natural world is arguably the

basis of science. Whether it involves a toddler in her own back-
yard or Darwin observing the variety of finch beaks on the
Galapagos Islands, science is rooted in observation. Inquiry
begins when one is curious about what is observed. Data col-
lection requires careful observation tomeas-
ure change.
Measuring to the millimeter, determining

the average amount of daylight on a win-
dowsill for a plant experiment, or distin-
guishing between two similar beetles can
be a challenge. Developing talent in obser-
vation requires increasingly challenging ex-
periences. Schools can be a pipeline by
which young children’s natural interest in observing is ex-
panded. Unfortunately, observation is neglected in most
classrooms (Eberback & Crowley, 2009).
There are many things that teachers can do to provide in-

creasingly challenging opportunities for observation. Among
them, keeping observation notebooks and an activity that I

call the Observation Game both provide engaging and chal-
lenging observational opportunities that can provide talent
development.

Observation Notebooks
Observation notebooks can be utilized in many ways.

The guiding principles that I use are open-ended prompts
offering a variety of possibilities for figures and drawings.
Students should have a great deal of choice in terms of
what they observe and how they record their thoughts.
Coupled with that, opportunities to record observations
and ideas by drawing are very important to student learn-

ing. Drawing, while likely beneficial for all children’s learn-
ing, is especially needed as an outlet for “spatially-able”
children who have tremendous potential as future scien-
tists and engineers.
Unfortunately, drawing and other visual-thinking activities

are often neglected in schools, especially as children age.
Sommer (1978) decried this in terms of the
lack of K-12 preparation for future engi-
neering students: “School more than any
other institution, is responsible for the
downgrading of visual thinking. Most edu-
cators are not only disinterested in visuali-
zation, they are hostile toward it. They
regard it as childish, primitive, and prelog-
ical”(p. 54). But drawing is incredibly im-
portant to the sciences and engineering.
Providing lots of opportunities for drawing
in science class is one solution, especially
when students are given increasingly chal-
lenging opportunities.
Have students draw their ideas for an

invention before building, sketch an in-
sect discovered on the playground, and
record data from experiments pictorially
and numerically. Instead of focusing on
a single instance, be sure to offer praise
on student progress over time, such as

They Have Eyes,But DoThey See?
BY STEVE V. COXON,MARYVILLE UNIVERSITY
scoxon@maryville.edu

SCIENTIFICALLY SPEAKING

continued on page 13
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Itʼs important for gifted children
to see the value of hard work
and improvement, not only

their high ability.“ “
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I
In1985, I was working with a group of librarians who asked
me, “What are your favorite young-adult novels?” That
question prompted me to create and to maintain a list that
I now call my Top Ten All Time Favorite Reads. When I was
teaching a graduate level class, Reading and the Gifted
Adolescent, the assignment that I gave myself was to review
my list in terms of novels that I had read during the previ-
ous year. I still periodically review and share that list. The
interesting thing is that there have been very few changes
over the years. It may be because of the “pain” of remov-
ing a favorite to replace it with a new favorite. In the latest
version of the list, Brian Selznick’s The Invention of Hugo
Cabret (2007, Scholastic Press), which waited in the wings
for almost two years, took its place on my list. Now I am
faced with another problem. Will another Brian Selznick
graphic novel take its place?
Selznick has taken the picture book and the graphic novel

to a whole new high and new place. Single handedly, he is re-
defining the genre of graphic novels with his use of text and
illustration. This is most dramatically seen in his latest offer-
ing: Wonder Struck: A Novel in Words and Pictures (2011,
Scholastic Press.) My first reaction was Double Wow! I am
truly, well—wonder struck!
Selznick tells the story of two characters, Ben and Rose,

both who wish their lives were different. However, their sto-
ries are set apart both geographically and in time. There is a
50 years difference in the time setting of the two stories.
Ben’s story is told in text, while Rose’s story is told entirely
through illustrations. The reader eventually discovers why
Selznick has chosen to tell their stories in this way. The sto-

ries alternate with seem-
ingly no connection until
as they say, “the plot thick-
ens.” The temptation is to
tell too much, but part of
the joy of this novel is the
discovery and the prob-
lem solving required of
the reader. Readers partic-
ipate in the “writing” of
this novel by the connec-
tions that they make.
The illustrations are as rich and as detailed as those found

in Cabret, recently made into the movie, Hugo, which won
several Oscars this year. Again, Selznick uses the media of
pencil on watercolor paper, which helps create the almost
dream-like quality of the illustrations—matching and paral-
leling the almost dream-like narrative. Again, he ties his sto-
ries, both narrative and illustrative, to interesting and
perhaps compelling historical situations.
I am truly impressed with this novel. It makes me ache for

a classroom of gifted middle or high school students with
whom to investigate the treasures of this novel. I see so many
possibilities: a study of literary style; studies prompted by the
historical situations; the role of museums in our lives and his-
tories; the role of art media in telling a story, etc. etc. etc!
If you have not experienced Brian Selznick, then I strongly

encourage you to pick upWonder Struck. I promise you, you
will not be sorry.
Happy Reading! �

Seney’s Top 10
BY BOB SENEY,MISSISSIPPI UNIVERSITY FORWOMEN
bseney@muw.edu

BOOKS, BOOKS AND MORE BOOKS

TOPTEN LIST of All-Time Favorite Reads
1 Caroline Cooney –What Child is This

2 Robert Cormier – Fade

3 Lois Lowery – Gathering Blue*

4 Gary Paulsen – Dogsong [Endangered: See note below]

5 Katherine Patterson – Bridge to Terabithia

6 Cynthia Rylant – The Van Gogh Café

7 Brian Selznick – The Invention of Hugo Cabret**

8 William Sleator – Interstellar Pig

9 Stephanie Tolan –Welcome to the Ark

10 Cynthia Voight – A Solitary Blue

This list was last reviewed on November 1, 2011.

*Anne McCaffrey’s Dolphins of Pern was painfully removed in 2002 to make room for Gathering Blue. I love the whole Pern Series. Dropping
Dolphins was the first change in several years. Adding Cabret was the first change since 2002. At this point there are more contenders. I am
considering removing Gary Paulsen’s Dogsong and replacing it with John Flanagan’s Erak’s Ransom, Book 7 in The Ranger’s Apprentice series
(2007) to represent this whole wonderful series.

**2010: I love the Redwall Abbey series, but I had to cut Brian Jacques’Salamandastron to make room for Selznick’s Cabret.Most painful!
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SMART COOKIESWrite for THP
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tical classroom
applications of
current research,
theory, and best
practices in the field of
gifted education? Are
you proud of the in-
novative way you
address the needs of gifted
students in your school or
classroom? Have you created a
successful lesson or unit plan
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NAGC Pre-K-Grade 12 Gifted
Programming Standards? If so,
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Send manuscripts to: Jeff S.
Danielian, Editor, THP at
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Nora, a petite third-grader, eagerly ap-
proached my desk during her recess
break. “I want to learn long division.
Will you show me?” After a few minutes
of direct instruction using single digit
divisors, her eyes lit up and she skipped
from the room. The following day Nora
was at my door again. At home she had
created a book of division problems for
herself with double- and triple-digit di-
visors. “I made these for myself last
night. Will you check them for me?” At
her prompting, we met each day for a
week and reviewed the latest additions
to her self-made problem book.
Jack is a high-energy presence in his

third-grade classroom. He continually
looks for the humor in situations and is
intensely curious. His number sense is
strong and he quickly calculates any
math problem in his head. When num-
ber puzzles are presented that emit
groans from classmates, Jack attacks the
task with enthusiasm. Recently, during
a class activity he began extending a
number table that had been presented
as an exercise. Jack grew excited as he
identified the pattern and shouted,
“The rule is number times two plus two
always results in the answer!”

Characteristics of GiftedMath
Students
Nora and Jack exhibit many of the

learning behaviors that are characteris-
tic of gifted math students. They learn
information easily and discern patterns
quickly. These students work efficiently
and combine thought processes, often
bypassing algorithms to solve multi-step
problems. Nora had internalized the
patterns of necessary operations and
extended this new information to divi-

sion with double and triple-digit divi-
sors. Her passion, persistence, and ap-
titude were not unusual; she eagerly
engages with all facets of mathematics
in this way. Jack was able to describe the
pattern presented in class and articulate
it algebraically in a fraction of the time
that it took other students to recognize
even that there was a pattern. Mathe-
matically gifted students are able to im-
mediately extend new information to
novel situations, and like Jack, are com-
fortable with abstract applications.

Bret is another gifted math student
who differs from his classmates in
unique ways. He recently grew excited
as he collected and analyzed data dur-
ing a probability lesson. Bret began
recording the results from his experi-
ment on small scraps of paper and as he
arranged his data, a bell shaped curve
began to emerge. A neighboring stu-
dent peeked over his shoulder and
asked, “Why is it so high in the middle?”
“Because that’s the mean!” Bret de-
clared enthusiastically. Bret had taken
his data and connected it to the concept
of the law of large numbers.

High-Achieving Students in the
Era of Assessment
Every teacher is familiar with the

struggle to provide an engaging and en-
riching environment that meets the
needs of all students. The average class-
room consists of children ranging from
those with special academic needs to
students who may be years ahead of
their peers in specific content areas.
The reality of these challenges can be
daunting. According to a recent report,
High Achieving Students in the Era of

NCLB (Fordham, 2008), advanced stu-
dents are not top priority in our class-
rooms.
In a national survey of teachers, the

Fordham Institute found that 81% of
teachers identified “academically strug-
gling” students as those most likely to
receive their one-on-one attention
(p.12). High-achieving and gifted stu-
dents are aware of these disparities.
Nora, now a fifth grader, recently ex-
pressed her sensitivity to this, “I know
the teacher can’t spend a lot of time
with me when I already know it.”
At the same time, 86% of the teachers

surveyed strongly believed that all chil-
dren should receive an equal education
regardless of academic ability (Ford-
ham, 2008), including our highest
achieving students. In the same report,
Loveless examined achievement from
2000 to 2007 using National Assess-
ment of Educational Progress (NAEP)
data and found that while the lowest
performing students made gains, the
highest performing students had not
made similar progress (Fordham,
2008). The report credits to teachers’
attitudes toward equitable education as
the reason for high-achieving students’
performance remaining consistent
rather than decreasing (Fordham,
2008).
The reality however, is that gifted

learners are failing to make progress as
teachers spend the majority of their
time with students who are struggling
academically. Teachers who are com-
mitted to equitable educational oppor-
tunities for all students find it
challenging to meet the needs of all
learners, particularly students like Nora,
Jack, and Bret. Even in schools where
support services for gifted students are
in place, high-ability students spend the
majority of their instructional day in
heterogeneous classrooms (Reis &
Westberg, 1994).

CurriculumDelivery
Gifted students have often already

mastered the grade-level curriculum, or

NurturingMathematical Minds:Differentiation
Strategies and Curriculum that Promote Growth
BY MICHELLE SANDS,NORTH SALEM CENTRAL SCHOOL DISTRICT, NORTH SALEM,NY

Michelle Sands, Ed.D., is an enrichment specialist at Pequenakonck Elementary
School in North Salem,New York. She received her MA with an emphasis on gifted
education at the University of Connecticut and recently completed a doctorate from
Western Connecticut State University where her research focused on Houndstooth
Intervention Theory.Her e-mail is smesands@att.net.

NORA& JACK

BRET
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are capable of doing so at a much faster
rate than their peers. They bring a
unique set of learning behaviors to the
classroom requiring curriculum that
provides advanced content, and in-
depth investigations enabling them to
work beyond their current capabilities
(VanTassel-Baska, 2003). Too often the
grade-level curriculum is not challeng-
ing enough for students like Nora and
Jack. Topics are revisited every year, in-
vestigated minimally, and contain repe-
tition that other students may need to
master rote skills.
This spiral approach to curriculum

delivery is insufficient to address the ac-
celerated pacing and depth of content
necessary to stimulate the gifted math
student. The repetition of topics rarely
provides an application of concepts that
provides new learning. As Nora demon-
strated, after internalizing the processes
of multiplication or division, it is not
difficult for these students to transfer
the mathematical concept to larger
numbers or even decimals. Therefore,
assigning more of the same work is not
an appropriate way to address these
students’ needs. Tomlinson (2001)
refers to this as a need for transforma-
tional experiences. When content
comes easily to a stu-
dent “they need in-
formation that shows
them the intricacies
about the idea. They
need to stretch the
idea and bend the
idea and see how it
interacts with other
ideas to create a new
thought” (Tomlinson,
p. 46). As Bret demonstrated, gifted
math students actively seek and intu-
itively make connections between con-
tent. Increasing depth and breadth of
curriculum eliminates the frustration
that occurs for students like Bret who
commented at the conclusion of their
two-week study of probability, “Just
when we get to something interesting
in math class it’s time to move on to
something else.”

Curriculum Compacting
As Nora and Jack demonstrated,

gifted math students learn material and
transfer content at a faster rate than
their peers. Like Bret, they need less
repetition to master new skills, and in-

tuitively know mathematical concepts
prior to direct instruction. In order to
“promote growth in learning, students
must be working beyond their tested
level of performance” (VanTassel-Baska,
2003, p.20). In addressing differentia-
tion for gifted math students, deter-
mining what they already know is a
critical first step.
Curriculum compacting is an impor-

tant strategy that allows teachers to as-
sess student knowledge and skill
development in particular content areas
prior to instruction. Through pretest-
ing, teachers can determine what mate-
rial students have already mastered and
therefore, can be eliminated. Such as-
sessments, often found in textbooks
and curriculum guides, can be brief and
should include an application or exten-
sion of the mathematics to be taught.
Open-ended assessments that require
application of mathematical concepts
rather than computational fluency pro-
vides insight into students’ thinking and
are effective in identifying students in
need of acceleration. The integration of
pre-assessment into the planning of
mathematical units allows the teacher
to identify and eliminate review of con-
tent skills that is unnecessary for gifted

math students. This prescriptive ap-
proach allows for the substitution of
curriculum that move students towards
greater complexity and challenge (Van-
Tassel-Baska, 2003).

Flexible Grouping
Once levels of mastery have been de-

termined, materials and activities can be
provided that align to readiness levels.
Flexible, within-class groupings based
on pre-assessment allow teachers to ad-
dress the appropriateness of content,
process, and pacing for gifted students.
In mathematics, research has shown
that “within-class groupings of students
in elementary classrooms results in
higher achievement than whole-class in-

struction in heterogeneous classrooms”
(Robinson, Shore, & Enersen, 2007, p.
124). Gentry and Owen (1999) found
that differentiation strategies that ad-
dress instructional groupings and con-
tent benefit all students in the regular
classroom by creating small groups of
students with similar educational
needs. When students are grouped ho-
mogeneously based on skill level, in-
depth investigation of content is
possible. Students of similar achieve-
ment levels have the opportunity to
grapple with challenging problems to-
gether (Sheffield, 1994). Ensuring that
gifted students have opportunities to
learn with and from intellectual peers”
reflects exemplary program design
based on the National Association for
Gifted Children Pre-K-Grade 12 Gifted
Programming Standards (NAGC, 2010).

Emily is a talented student who ben-
efited from this approach to differenti-
ation. In the classroom Emily struggled
with division and multiplication but
was able to demonstrate advanced
spatial skills in a pre-assessment for a
geometry unit. Through curriculum

c o m p a c t i n g ,
Emily’s math in-
struction was
streamlined to pro-
vide time for an
independent inves-
tigation. With the
elimination of
repetitive curricu-
lum she was able to
pursue three-di-

mensional geometry concepts not cov-
ered in the fourth- grade curriculum.
Emily was able to use her strength area
to investigate paper engineering and
created a pop-up book using her new
skills. This was accomplished through
small mini-lessons twice a week and
the opportunity to combine more di-
vergent thinking skills during her
geometry instruction.

Differentiated Curriculum
Experiences
Once mastery has been determined

through pre-assessment, and instruc-
tion has been individualized utilizing
flexible grouping, differentiation of
curriculum is necessary. Differentiation

EMILY

Too often the grade-level
curriculum is not

challenging enough for
students like Nora and Jack.“

“
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experiences for gifted math students
should stress mathematical reasoning
and the discovery of underlying princi-
ples within areas of study (Sheffield,
1994). Curriculum that moves students
from concrete experiences to abstract
applications such as: discovering and
generalizing patterns, organizing data
to reveal relationships, and articulating
the formulas that describe them re-
quires higher levels of thinking skills
and application of math skills (VanTas-
sel-Baska, 2003). Bret’s discovery of the
law of large numbers could lead to
more rigorous mathematical investiga-
tions of theoretical and experimental
probability. The study of place-value
can focus on the analysis and creation

of alternative number systems. The cre-
ation of number puzzles to determine
the function that will establish any
number in the sequence can replace
rote practice of multiplication and divi-
sion skills (Gavin, Chapin, Dailey &
Sheffield, 2006).
VanTassel-Baska (2003) stresses the

importance of differentiation experi-
ences for the gifted that utilize both cre-
ative and critical-thinking skills. Emily’s
pop-up book, creating original games,
and designing a survey to collect and
analyze class data are examples of these
processes. The in-depth study of cur-
riculum that occurs when pursuing
these projects allows for the application
of advanced concepts and creative, orig-
inal responses. This open-ended ap-
proach to mathematics provides
students with learning experiences that
match their interest areas, readiness,
and learning styles. Sheffield (1994)
also recommends math competitions as
a way of providing gifted math students
with the content- based enrichment
they require. She noted “competitions
offer students the opportunity to study
math in greater depth, at a higher level,

and with a broader curriculum than is
offered in most school programs” (p.
23). Participation in programs such as
Math Olympiad, Continental Math
League, and the 24 Challenge provide
opportunities where students are “chal-
lenged to use and explain logical, in-
ductive, and deductive reasoning”
(Sheffield, 1994, p.23).

Putting It All Together
Appropriate learning situations for

talented learners should include op-
portunities for them to learn at an ap-
propriately challenging rate and pace,
and encounter advanced content and
learning challenges based on interests
(Reis, 2008). Due to the unique learn-

ing behaviors of gifted math students,
content should be accelerated when ap-
propriate, pace of instruction should be
expedited, and opportunities should be
provided to allow for creative applica-
tions of open-ended tasks.
Pre-testing, curriculum compacting,

and flexible grouping provide differ-
entiation opportunities for gifted
math students by determining what
skills are developed, developing, or
undeveloped (Driscoll, 2005). Once
teachers identify specific gaps regard-
ing knowledge and skills, instruc-
tional decisions can be made in order
to create more time for alternative
curriculum.
Within these flexible opportunities

young mathematicians have the oppor-
tunity to apply critical and creative-
thinking skills that move students
towards abstract applications of con-
tent. When Bret’s math curriculum was
compacted to allow for the exploration
of probability in greater depth he was
able to explore new topics. As he dis-
covered the connection between prob-
ability and the law of greater numbers
he exclaimed, “I love learning new

things. It makes my brain hurt.” These
transformational experiences provide
challenging learning experiences for all
children, including our gifted math stu-
dents. �
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Weareembroiled as a society in repeating a movement that
occurred just about 50 years ago led by the launch of Sputnik
I. It is the movement to make America once again strong by
emphasizing Science, Technology, Engineering and Mathe-
matics (STEM). There are a few interesting oversights in the
current model or movement, though, as simply pushing for
more STEM education does not solve many of the problems
our gifted and talented students may face, espically in the
areas of testing and applying what is learned.
I ran some of my thoughts by some GT kids enrolled in

STEM courses for clarification and understanding. Keep in
mind that these are high schoolers and college kids. It is im-
portant to note that our conversation parallels the larger mis-
understandings about the STEM fields and their relationship
to GT students.

If STEMprofessions are so critical,why isn’t there any
focuson theseareas in state testing?Theemphasis is
math and reading.Why no science specifically?

Well, math is tested, but only at a low level. And, that
stuff [testing] is just to make kids who are lazy, work.
They can’t get a diploma if they don’t pass the tests. So,

it’s one more way to make kids work, but has little bearing
on ability.Thank goodness there isn’t the same focus in sci-
ence.We’d have a bunch of automatons who could answer
sciency questions, but would be clueless about how to ac-
tually do science. (11th grade girl)

Testing is a joke. Key should be on letting bright and gifted
kids get involved with challenging material. High level sci-
ence does this. Besides, what sort of test would a state use
to measure ignorance? (That’s what the tests do, right?).
(12th grade boy)

Do you think the STEM fields encompass the only
possibilities for future success?

What aboutmedicine? It should be STEMM,and yes, this
is central to my future. I am going to be a radiologist. I
have always wanted to be in the health professions and

my aspirations are to be the best of the best. (11th grade girl)

There is too much focus on STEM. Everyone is heading in
that direction, and fromwhat I’ve seen, Engineering specif-
ically is at a point of overabundance of trained profession-
als who don’t have jobs or have low paying jobs. I believe
there is going to be a glut of STEM-focused graduates in the
coming years. Nobody seems to think about this, though.

I’ve altered my career path to be cross-trained and flexible. I
believe having strong and creative-thinking skills is much
more important thancontent training.(CollegeFreshmanGirl)

Having startedmycareer in the sciences,I quickly re-
alized content and beliefs are two different things,
but both guide understanding and outcomes. You

cannot discover anything at the frontier of science using
the scientific method alone. You have to believe. Any
thoughts on that?

I never thought of that.My experience has been to take
classes,getgoodgrades,thenmoveon to thenexthigher
level sciencecourse.I think I forgotanawful lotof stuff,but

havegoodgrades tocarryme forward.Whatdoes thismean for
mewhen IgraduateasanEngineer? (CollegeSophomoreBoy)

So,youare saying that content isn’t enough? I can see this,but
my college coursework is dictated by a sequence of courses
on a checksheet. I work to tick off each course and make
progress with completion of the courses and good grades as
my focus.Will we be able to compete for jobs if somewhere
else is doing things differently? (College Sophomore Girl)

The realization that despite advanced coursework, a competi-
tive GPA, and an eventual undergraduate degree from a well-re-
garded college or universitymight not be enough to compete for
a variety of jobs requiring creative solutions to practical applica-
tions caused quite a bit of angst for the students I talked with.
I ask you to consider introducing this type of focus on STEM

(or STEMM) to gifted and talented students. Significant char-
acteristics of this population are rooted in their ability to cri-
tique work, think creatively, and problem solve in an
imaginative way. Rote memorization and repetitive curriculum
leave the gifted learner at a standstill. Call me a traditionalist,
but gaining the roundedness of developing reflective thinking
and balance is an important component that needs to be ad-
dressed in any educational focus on STEM (or STEMM).
The Humanities teach us all how to interact with others;

how to see our lives through the eyes and viewpoints of oth-
ers. Philosophy allows us to grapple with big ideas and the re-
alization that some questions just don’t have answers that are
permanent. Theatre and Visual and Performing Arts teach us
how to communicate and express ourselves effectively.
We need more than Science, Technology, Engineering, Mathe-

matics, or Medicine. We need individuals who are thinkers, tin-
kerers, and dreamers. We need a focus on STEAMM (and
hopefully I am doingmore here than just blowing off some…) �

STEM,STEMM,or STEAMM?
BY BOB SCHULTZ, UNIVERSITY OF TOLEDO
robert.schultz@utoledo.edu

HAPPILY EVER AFTER

A good head and a good heart are always a formidable combination.
—NelsonMandela

Q
A

Q
A

Q

A



“EducatingwithAltitude,”is somethingteachers fromacross thecountryalready
dowell.NAGChas joinedforceswithgiftededucationexperts tocreateaconven-
tionprogramthat is relevant,powerful,mind-expandingand informative.

This isYOURcommunity…acommunity that cares about advancing thepoten-
tial of gifted and talented learners;a community that provides gifted and tal-
ented services even in the faceof tougheconomic challenges andprogramcuts.

As states,districts,and schools dealwith leaner budgets,wemust show them
that engaging andnurturinggifted and talented students is crucial to the
school’s performance.Join us inDenver,the“Mile-HighCity,”andequip yourself
with vital education anddata,powerful connections,and innovativeproducts to
sustain yourworknowand into the future.You’ll ensure that high-ability learners
can reach their full potential in the classroomby raising your professional poten-
tial at theNAGCConvention,…all from5,280 feet above sea level!

Wealsowelcomeourpartners from theNational Consortiumof Specialized Sec-
ondary Schools in Science,Technology,Engineering andMath (NCSSSMST).With
their programcontributions this year,our STEMcontentwill likely be the
strongest inNAGChistory!

Joinus inNovember!

Don’tMiss the LargestAnnual Convention

You’ll take home:
• Classroommanagement strategies
• Sample lesson plans
• The latest research
• A new list of colleagues who support
what you do

At the 59th Annual NA
GC Convention & Exhi

bition

you’ll learn how to:

• Recognize and work
with underserved pop

ulations

• Differentiate for all le
arners

• Identify and understa
nd the social and emo

tional needs of gifted
students

• Collaborate to suppo
rt advanced learners in

middle grades

• Use gifted and talent
ed education pedagog

y to develop students
’

advanced thinking ski
lls

• Enhancemath and sc
ience instruction to en

gage gifted learners at
all levels

• Utilize technology to
supplement curriculum

for advanced learners

• Provide a challenging
learning environment

in the regular classroo
m

Get the credit you deserve when you attend the
NAGC 59th Annual Convention!

The University of Northern Colorado (UNC) and Adams State College (ASC)
are both going to offer graduate credit for 1.5 hours for participants who have

attended the full convention. In addition,Adams State will offer CEUs.

More details will be posted on this page, so please check back
during the late summer. Representatives from UNC and ASC will also be

available onsite to assist.

November 15-18 Denver,Colorado www.nagc.org

www.nagc.org/
2012convention.aspx



Devoted to Gifted andTalented Learners
General Session Speakers You Can’t Miss!

Temple Grandin
Temple Grandin is a professor, prolific author, and one of the
most accomplished and renowned adults with autism in the
world.During this captivating general session, she will share her
personal story, as well as her insights into the vibrant population
we know as twice-exceptional children.Too often these kids—
both gifted and diagnosed with a disability—get lost in in an
endless cycle of chasing diagnostic labels and are never given
the tools to fully realize their potential. Come away with deeper
insights into the challenges
these learners face, as well
as a fresh perspective on
what we in the support
community of parents
and educators, can do to
help some of our bright-
est children succeed.

Ridley Pearson
Getting itWrite:Where
ImaginationMeets Creativity

Bestselling author Ridley Pearson takes
you into the world of his imagination,
how he ended up insideWalt Disney
World after dark, and how he connects
with school groups on the joys of writing.

Gardner,Renzulli, and Sternberg: In Their OwnVoices in OurTime
Gain intimate insights into the evolution of thinking in the field of gifted education by listening to
these three influential thinkers reflect on how their ideas evolved along parallel and complementary
paths.This once-in-a-lifetime opportunity presents Gardner, Renzulli, and Sternberg together to reflect
on their individual histories and the amazing ways in which their ideas have overlapped.Explore“mul-
tiples” in our time and field as a follow up to their reflections first presented in Gifted Child Quarterly.

Howard Gard
ner

Harvard Unive
rsity, Cambrid

ge,MA
Joseph S. Renzulli
University of Connecticut, Storrs, CT

Robert SternbergOklahoma StateUniversity,Stillwater,OK

Register OnlineToday! GroupDiscounts Available



12 | SUMMER 2012 www.nagc.org

R
Recently I was going through some survey responses from a
group of university undergraduate students who had been
asked to solve problems from elementary school textbooks
and then measured their level of comfort for teaching a lesson
on how to solve similar problems. One response created a
lasting impression. The problem was to create two fractions
that, when added together, would give an answer close to 1.
The response is below and the individual indicated that he
was highly confident that he could teach this successfully.
This individual had completed high school calculus and three
semesters of college mathematics.

I was a bit perplexed, and even if this was a
careless response, I found myself wondering,
how capable this individual was as a mathe-
matical thinker. Here is an individual who by

most standards has been academically successful in his math
classes yet may have little conceptual understanding of what
he studied. Unfortunately, this was not an isolated response to
the survey question as others answered in a like manner.
Chances are that you too have been perplexed by a student’s

response to a mathematical exercise; left wondering what they
were thinking. I cherish those responses as they provide an
entry point to explore mathematics as more than the applica-
tion of algorithms and rules and to probe deeper into the think-
ing that successful problem solvers employ. I am currently
reading the work of Dr. Leone Burton, whom Iwould have very
much liked to havemet. She begins her book,Mathematicians
as Enquirers, recalling her first discovery of the difference be-
tween classroom exercises and real mathematical problems.
I remember when first faced with the need to solve a prob-

lem (not an exercise), my own shock at how little my success-
ful learning of mathematics so far had prepared me. On top of
that shock, I recall also the amazement at how difficult, engag-
ing, and ultimately satisfying was the experience (2004, p.1).
Burton draws a distinction between “mathematical think-

ing and the body of knowledge (i.e., content and techniques)
described as mathematics” (1994, p.36). In seeking to un-
derstand this distinction she parsed mathematical thinking
into its operations, processes, and dynamics. Mention oper-
ations in a mathematics class and words like addition, sub-
traction, square root, and integration may be offered but all
are by-products of thinking that applies relationships, com-
binations, and iterations. Recognizing patterns, combining
elements in different ways, and repeating this process until
the outcome makes sense is pleasing and fundamental to the
development of mathematical thinking. Watching my 3 year-
old grandson line up his vast car collection first in order of
size, then by color, then function and so on until he finds just
the right combination to satisfy him is an a example of this
way of thinking.

Overlaying process on op-
erations, Burton viewed four
parts: (1) specialization, (2)
conjecturing, (3) generaliz-
ing, and (4) convincing.
Here specialization is the
process of exploring many
examples to see if the out-
comes are consistent. Con-
jecture leads to a testable
relationship or pattern that can be generalized to a broader
set of conditions. Finally, mathematical thinkers need to con-
vince both themselves and others that their generalization is
valid. In order to develop proficiency, students may be pre-
sented with multiple examples of similar problems. Please
note, I see nothing wrong in practice to build computational
speed and familiarity with mathematical operations and algo-
rithms, but like all things, such tasks are better done in mod-
eration than overindulgence.
Thinking mathematically is a dynamic process full of sur-

prising encounters. As an example, Dr. Burton included the
following problem in her 1994 article. At a warehouse I was
informed that I would obtain 20% discount on my purchase
but that I would have to pay 15% sales tax. Which would be
better for me to have calculated first, discount or tax? (Bur-
ton, 1994, p. 42). I posed this question to several of my stu-
dents and the unanimous choice was to get the discount first
so that they would have to pay less sales tax. All were sur-
prised to discover that the order of calculations had no bear-
ing on the final cost. Many had to try other examples to
before they were convinced. The Common Core Math Stan-
dards introduces the associative property of multiplication
in 3rd grade. I am sure that somewhere in the undergrads’
mathematical knowledge data base the associative property is
filed away. How much better would it have been for their de-
velopment as mathematical thinkers if this surprise has oc-
curred in 3rd grade rather than on a university campus?
It has been a long time since my days as an elementary

school student and yet I still have those ah-ha moments when
something I diligently practiced as a student finally resurfaces
and connects to something I am working on today. As you
are planning lessons and selecting problems to challenge
your students, look for ones that can create surprises and ah-
ha moments for them. �
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SCIENTIFICALLY SPEAKING
continued from page 3

better drawing ability, more detail, and more accurate data
collection. It’s important for gifted children to see the value
of hard work and improvement, not only their high ability.

The Observation Game
To give students an especially challenging observation task,

I like to play what I call the Observation Game. I give each stu-
dent an object that has to do with whatever we’re studying, a
leaf if we are studying plants or a stone when geology is the
topic. Students record a detailed observation that can include
drawings; measurements including length, volume, and
weight; a description of the colors, textures, and patterns
(which can be verbal or part of the drawing if colored pencils
or crayons are available); and even metaphors (e.g., it looks
like a pizza).
I have a collection of polished stones that, while all unique,

are very similar and provide great challenge for this activity.
Once students complete their detailed stone observations, I
collect all of the stones and papers (with student names at
the top), spread the stones on a large table (and add in some
that weren’t in the mix so no one can use a process of elim-
ination and merely wait for their stone to remain), and then

randomly redistribute the papers. Students must then find
the stone someone else described and check it with the orig-
inal observer. This game is very difficult, challenging students
both to create a detailed description and to find the de-
scribed object. It can be easily scaled up or down depending
on the similarity of the objects.
From backyard rabbits to Darwin’s finches, the world

around us is filled with wonder. Children have a natural in-
terest in observing, and schools can capitalize on this to de-
velop talent in our future scientists. Talent development
requires increasingly challenging experiences and teachers
should seek to provide these using such tools as science note-
books and the Observation Game. Open-endedness will keep
the natural wonder alive, and don’t forget to stop and smell
the dandelions! �
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APicture isWorth A
Billion Dollars?
BRIAN C.HOUSAND, EAST CAROLINA UNIVERSITY
brianhousand@gmail.com

TECHNOLOGY UNTANGLED

In April of 2012, Facebook bought Instagram for a reported
price of $1 billion. Talk about inflation! That is a really bad ex-
change rate for the proverbial 1000 words that we have al-
ways thought a picture to be worth. For those of you
unaware, Instagram is a company that was only started 17
months earlier. This free app for the iPhone, iPod Touch, and
Android devices allows users to take photos and apply a va-
riety of filters to create photos that resemble images taken
with vintage cameras such as a Polaroid. Users can also
choose to instantly share these newly created images with a
variety of social networks. Ironically, this transaction took
place only 3 months after film pioneers Kodak filed for bank-
ruptcy. Perhaps even more ironic is that Polaroid, the very
company whose photographs Instagram seeks to emulate, is
also in bankruptcy and no longer produces film for the once
beloved instant cameras.
As a life-long lover of Polaroid images, I for one am grate-

ful for the ability to readily create a vintage photograph from
my technologically advanced iPhone, but I honestly feel great
sympathy for those who may never know the pure joy of the
sound that a Polaroid camera makes. There is something to
be said for the anticipation that comes with waiting for the
“instant” film to develop and the philosophical dilemma of
whether to shake or not to shake it like a Polaroid picture.
While Instagram is an app that has provided me with hours

of fun and a creative outlet when traveling, it is only my sec-
ond favorite photo app. Dermandar (http://www.derman-
dar.com) allows you to create panoramic photos without any
editing whatsoever. The app, which costs $1.99 from iTunes,
guides the user to align a Yin-Yang symbol as one rotates 360
degrees. After a full rotation, the app compiles the images
into a single photograph that can be shared with others.

Classroom Connection
While cellphones and other portable electronic devices

may not be allowed in your school, this should not limit us
from exploring the multitude of meaningful and creative
ways that photography can be integrated into the classroom.
In searching out ideas for digital storytelling on the Internet,
I stumbled across a Flickr group inviting users to “Tell a Story
in 5 Frames” (http://www.flickr.com/groups/visualstory).
While it is not necessarily designed for educational purposes
nor is it required to upload your photos to the group, the
structure provides an excellent foundation on which to
build a creative product. The first photo serves to establish
characters and location. The second photo should create a

situation with possibilities of what might happen. Next the
characters should be involved in the situation that has been
established. The fourth photo builds to a probable out-
come. However, the fifth and final frame should have a log-
ical, but surprising ending. To get an idea of what can be
accomplished in five frames, I encourage you to view the
story of Humpty Dumpty http://bit.ly/hd-five.
Digital Photography allows our students to express

themselves in ways that they may be unable to do so oth-
erwise. While many students may be able to express their
thoughts and feelings verbally or with written words, ask-
ing a student to take a series of photographs to explain a
complex topic can be a liberating experience. I encour-
age you to ask your students to create a set of photo-
graphs that represent what it means to be gifted. By using
only images and not words, students will have to critically
examine their own beliefs and personal identity in ways
that they may not have yet considered. Then take time to
facilitate a class discussion of the photos to extend the
conversation.
Also, you could have students use cameras to participate

in a photographic scavenger hunt. For example, what does
creativity look like? Identify examples of Algebra in the real
world. What is a problem in our school that needs solving?
What is something that makes you mad / happy?
One of my favorite photography exercises is to create Mys-

tery Pictures, close-up photos that show only part of an ob-
ject that challenges others to guess what object they are
viewing. A second photo would display the entire object from
a standard view. This exercise helps to develop the ability to
view objects from a different perspective.
The ability to interpret and make meaning from informa-

tion presented in a visual format has become an important
literacy that students must possess to be successful in our
increasingly digital world. By encouraging our students to
view and interpret the world through a variety of lenses, we
are better able to help them prepare to see all that life has
to offer. �
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genders a fear of failure that could pos-
sibly discourage the pursuit of chal-
lenging areas of interest. For the child
who is already identified as gifted, an
aversion to challenge indicative of the
fixed-ability mindset might be reflected
in students that drop out of gifted pro-
grams. Thus, although 80% of parents
think that it is important to praise a
child’s ability (Dweck, 2008a), ability
praise is counterproductive and should
be avoided. Ability praise promotes the
fixed mindset, prevents children from
seeking challenge, and may restrict the
potentially gifted from even attempting
to stretch their cognitive boundaries.

Process praise
How should we praise children? The

growth mindset can be fostered
through process praise. If a child is
praised for the process of effort and
hard work, the child develops a growth
mindset (Dweck, 2008a). The child
learns that intelligence can be devel-
oped through hard work and that effort
is valued. Failures are attributed to lack
of effort; increased effort is identified as
a viable path to success. This growth
mindset fosters persistence and re-
silience. Failure is accepted as part of
learning, and when failure occurs it is
not attributed to a lack of intelligence,
but rather that more effort is required
to be successful (Dweck, 2008a). Po-
tentially gifted students with a growth
mindset thrive on challenge, which per-
mits educators to identify that potential
by observing the child working through
challenge. Students with a growth
mindset are not afraid of failure and are
more willing to exert effort in challeng-
ing domains such as STEM. Therefore,
nurturing a growth mindset in children
is important for developing high
achievement in all domains and for
reaching our nation’s goal of increasing
the numbers of students who train for
STEM careers.

GrowthMindset andTalent
Development
The hallmark of the growth mindset

is the capacity to respond to failure in a
positive way, by interpreting negative
feedback as information to use for im-

provement rather than as an evaluation
of intelligence. The growth mindset fos-
ters persistence and resilience, qualities
needed for individuals to progress from
novice to expert within a talent domain
(Subotnik & Rickoff, 2010). In other
words, differences in individual
achievement within a talent domain de-
pend more on psychosocial factors than
ability. According to Subotnik, talent de-
velopment techniques that build the
tacit knowledge necessary for success in
performance domains, such as music,
should be formally included in STEM
talent development programs. Ele-
ments of tacit knowledge include how
to recover from failure, which is related
to the growth mindset. Subotnik’s con-
clusions are based on studies of college-
aged students in STEM and music
programs; however, the importance of

the growth mindset extends to much
younger children. I contend that a
child’s fixed mindset may prevent the
development of maximum potential be-
cause the avoidance of challenge leaves
observers little evidence of the child’s
cognitive ability during the identifica-
tion of giftedness. Therefore, before
this student can be identified as gifted
and long before talent development can
begin, a student must possess a growth
mindset and be willing to engage with
challenge. Thus, strategic measures
must be taken by schools to identify
and reshape fixed mindsets.

GrowthMindset Negates the
Effects of StereotypeThreat
One of the more insidious effects of

the fixed-ability mindset is seen in the
susceptibility of females and minority
students to stereotype threat. Stereo-
type (ST) threat is a phenomenon

where individuals perform poorly be-
cause of the discomfort they feel
when there is a perceived belief that
members of their subgroup do not
have the ability to do well within a
domain (Mangels, Good, Whiteman,
Maniscalco, & Dweck, 2011). The ef-
fect of ST can yield testing results
that consistently underestimate the
abilities of female and minority stu-
dents (Carr & Steele, 2009). Individ-
uals with the fixed mindset are highly
susceptible to the effects of ST, while
research has shown the growth mind-
set is a protective factor (Good, Aron-
son, & Inzlicht, 2003). Stereotype
threat creates an environment where
students are anxious about how their
performance will compare to an ex-
pectation based on race or gender.
For example, a female student in an

advanced mathematics class can ex-
perience ST if she perceives a belief
that women are not as able as men in
mathematics. On a test, she worries
that she will not do as well as the
men and she thinks about how to
prevent others from seeing her anxi-
ety. It is thought that the processes
individuals use to cope with ST use
some working memory capacity,
thereby reducing the cognitive ca-
pacity that remains to work on the
test. This effect is exacerbated by
seemingly innocuous details such as
having to indicate her gender on the
test or the attribution of ability dif-
ferences to genetic factors. The effect
is alleviated when the test-taker has
the growth mindset (Good, Aronson,
& Inzlicht, 2003) or when ability dif-
ferences are attributed to experien-
tial factors (Dar-Nimrod & Heine,
2006). Thus, instilling a growth

Mindsets Over Subject Matter
continued from page 1
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STEM courses.
“

“



mindset in students can protect them
against ST and may help increase
identification of potential talent in
under-represented groups.

Instilling a STEMGrowthMindset
Individuals who pursue STEM ca-

reers must be able to respond posi-
tively to challenges, failures, and
setbacks that are inherent in many re-
search-based professions. The proclivi-
ties to take on challenge and recover
after setbacks are associated with the
growth mindset, making it important to
cultivate this mindset in all our chil-
dren, beginning at an early age so to
start them on a lifetime journey of in-
tellectual growth.
Because mindsets are flexible, teach-

ers and families can help young peo-
ple develop positive, successful
mindsets and ultimately, increase
achievement. The models adults pro-
vide through their own response to
challenge can affect a child’s position
on the mindset spectrum and in turn
student outcomes.
Educators and parents need to take

action to prevent challenge avoidance
in children by personally holding the
growth mindset and instilling it in stu-
dents. For teachers, presentation styles
and student feedback should be
crafted in a way to provide environ-
mental support for a growth mindset.
Therefore, I propose teachers should

(1) learn about their individual mind-
set and the mindsets of their students;
(2) increase their awareness of the ef-
fects of praise on children and develop
appropriate process praise techniques;
and (3) increase their awareness of
methods to change student mindsets
and the potential impacts of mindset
development.
Incorporating social-psychological in-

terventions to encourage and develop
the growth mindset (Dweck, 2008a) in
late elementary school and early middle
school could help create a new genera-
tion of students motivated to learn and
stimulated by challenge. However, one
intervention will not be sufficient to
sustain these new growth mindsets.
American culture is filled with fixed
mindset messages such as “work
smarter, not harder.” Therefore, it is im-
perative to change our cultural mantra.
It is important, not only for our stu-
dents, but also for our future, that
Americans believe—and act accordingly
—that intelligence can be developed,
that failures are caused by a lack of ef-
fort, and that people with high ability
still need to work hard to develop ex-
pertise. �
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The U.S. still has the strongest sci-
entific and technological enterprise
and the best research universities
in theworld.However,numerous
business and government leaders
are voicing concern that we are in
danger of losing our economic ad-
vantage if we fail to re-commit our-
selves to increasing the pipeline of

U.S. talent into the fields of science, technology,engineering,
andmathematics (STEM).This pipeline of talentmust begin
with early educational experiences and opportunities.

To fully maximize student talent requires a renewed com-
mitment to develop talent and encourage advancedmath,
science, engineering, and technology in K-12 classrooms
with challenging curriculum taught by teachers who under-
stand the educational needs of advanced learners.

TheNational Association for Gifted Children is dedicated to en-
suring the success of ourmost highly able students.Visit the
STEM section of theNAGCwebsite to explore twonew federal
reports that highlight the need for STEMeducation,a variety of
books,professional papers,GiftedChildQuarterly articles,news
items,andother links supporting STEMeducation.

STEM:Meeting a Critical Demand For Excellence
http://www.nagc.org/index.aspx?id=1484
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AModel Program:TheMeyerhoff Scholars
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SPECIAL POPULATIONS

Fromhumble beginnings and a childhood as a gifted learner,
Freeman Hrabowski began his lifelong quest to seek equity
and opportunities to learn and provide venues for others to
do the same. Born in the midst of the Civil Rights movement
and a participant in a young people’s march - young Freeman
came to know all too well the challenge and importance of
acquiring the best education possible so that he could one
day become a “game changer.” Today, as an internationally
recognized “game changer,” Dr. Hrabowski is President of
University of Maryland, Baltimore County (UMBC), a four-year
college that started as a commuter college and under
Hrabowski’s leadership has become a flagship university,
sought after by students from around the world. Hrabowski,
an African American, has transformed UMBC into a college
where it’s cool to
be smart and ac-
ademically gifted
students are the
popular students
on campus.
Most noted of

programs devel-
oped and main-
tained under President Hrabowski’s leadership is the
Meyerhoff Scholars Program. As a youngster, Hrabowski was
accelerated through school, taking ninth-grade courses as
early as elementary school and later going on to college at
the age of 15. Growing up in the household where both par-
ents were educators, Hrabowski knew on a very personal
level the importance of taking advantage of opportunities,
dedication to task, and hard work. With this as his daily rou-
tine, President Hrabowski sought out mechanisms to pro-
vide opportunities for students who with high academic
potential and drive to work hard could beat the odds
against them, no matter their ethnic group or socio-eco-
nomic community.

TwentyYears of Preparing Culturally Diverse
Students for Success In STEM Careers
The Meyerhoff Scholars Program recently celebrated 20

years of success. The program originally began with a sub-
stantial grant from the Meyerhoff Foundation and was de-
signed to provide high-level exposure to careers related to
science, technology, engineering, and mathematics (STEM).
As a visionary leader, Dr. Hrabowski designed this unique
and highly successful program years before STEM pro-
gramming became popular nationwide. The Meyerhoff pro-
gram model was designed to dispel the myths about the
lack of intellectual ability and drive of minority group stu-

dents to be successful in challenging STEM programs. The
first cohort of African American male students entered the
program as freshmen at UMBC in 1989. Two years later, in
1991, the program accepted its first group of African Amer-
ican female students. Twenty years later, Meyerhoff schol-
ars are 1000 strong, working in STEM careers and studying
in postgraduate programs across the nation. Today, the pro-
gram is open to students from across culturally and lin-
guistically diverse backgrounds.
Recently, the program released its first DVD, titled: Stem

Xposure- The Meyerhoff experience. In the DVD, students
articulate their experiences as high-potential learners with
specific interests and how the program provided an outlet
and opportunities for their gifts to be nurtured in the class-

room and labo-
ratories, side by
side with prac-
ticing experts in
their fields. The
program also re-
quires a summer
experience for
incoming stu-

dents with high potential to give them a taste of the rigor,
excitement, challenge, and hard work they will experience
in the program beginning with their freshman year.
The Meyerhoff Scholars Program is “proof-positive” that

high-potential students can be successful in STEM and
other careers when they receive intellectually challenging
opportunities, have mentors who can demonstrate the in-
tensity and hard work required in STEM fields, and have
the resilience and persistence necessary to overcome any
odds against them. Each of the scholars has a story to tell
that are not unlike those of many high potential, cultur-
ally diverse students in classrooms and communities
across the nation.
The success of the Meyerhoff program challenges each of

us to deliberately seek out high potential in ALL children,
from ALL communities, disregard their gender and the shade
of their skin, and design challenging and supportive educa-
tional experiences in science, technology, engineering and
mathematics—and watch their positive futures unfold.
For more details about the Meyerhoff Scholars Program, or

to access the DVD, go to their website: http://www.umbc.edu
/meyerhoff/index.html. �

Recommended reading:
Hrabowski, F.A.,Maton, K.I., & Greif, G.A. (1998).Beating the odds: Raising
academically successful African Americanmales. NewYork,NY:Oxford
University Press.

“It starts with the premise that talent lies in every American
community…and then, puts that talent in the way of opportunity.

It's as simple and as powerful as that.”
—The Honorable Governor Deval L.Patrick, 71st Gov.of Massachusetts
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What is the biggest benefit for academically and intel-
lectually gifted students from Pitt County who attend East
Carolina University’s Summer Camp? Not only are their
brains stretched academically, but they also are in an ed-
ucational setting surrounded by other students just like
them. “No one has to apologize for being gifted,” says Dr.
Brian Housand, one of the camp’s lead facilitators. 120
students in grades 4-8 have attended the camp for the
past seven summers. All have been identified and receive
gifted education services in the county, but this day camp,
held at a local elementary school in Greenville, gives stu-
dents a chance to study topics about which they are
passionate.
The AIG Camp began as a way to satisfy the practicum

requirement for East Carolina University students to earn
their AIG certification. Accord-
ing to Dr. Housand, to teach
gifted education in the state, a
teacher must take four gradu-
ate level courses as part of an
approved university program.
Routinely there are about 40
students that are part of the co-
hort at ECU. In Course I, ECU students attend the camp
in order to observe the teaching that is taking place by
Master AIG teachers from across the county. The ECU stu-
dents then conduct a case study of a gifted student dur-
ing the camp. During the fall and spring, these same ECU
students take courses and develop curriculum that is
then taught at the camp.
AIG Summer Camp always centers on a specific theme

or big idea, with all camp curriculum units connecting to
the theme. The theme for 2012’s camp curriculum is sys-
tems; last year it was perspectives. Topics of study range
from robotics, the physics of golf, web design, and his-
torical preservation through photography, to name a few.
This year, students can take a new session called “BEE-
Dazzled” that focuses on the impact of the honey bee and
its role in our society or they could take “Just Do It”
where they will learn about the power of persuasion.
The foundational model for the units of study is based

on Joseph Renzulli’s idea of making a problem real.

Camp facilitators focus on the goals of what they call the
“Instructional Trilogy.” Each unit must include a real-
world problem and an authentic product with a real au-
dience. It must also include academic rigor with content
not typically taught in school and that is at least two
grade levels above the students’ current placement. Fi-
nally, technology must be integrated in meaningful ways
throughout the process. In addition, facilitators are en-
couraged to have one expert guest.
In addition to academic studies, the social and emo-

tional needs of the AIG camp attendees are addressed
through whole-group opening sessions where discussion
centers around what it means to be a gifted child and stu-
dent. Additionally, ECU students who are conducting case
studies with camp attendees have them complete a vari-

ety of interest surveys, includ-
ing learning and expression
styles inventories.
During the final day of camp,

parents and family members
are invited to view their child’s
culminating product. A parent
session is scheduled during the

last hour where information about giftedness and op-
portunities to get involved at the local and state levels
are presented. One parent commented, “Camp chal-
lenged my son in new ways to keep him interested. It was
very positive and motivating for him. The topics were in-
teresting and to be able to see the outcome was a fitting
conclusion.” According to Dr. Housand, AIG Summer
Camp is a great way to have children learn something
new, spend time with other gifted kids, and stretch their
minds. Giving students the chance to choose their own
classes and focus on topics they are passionate about
while working to solve a real-world problem with like-
minded peers can create a foundation for future endeav-
ors and accompanying success.
The AIG camp provides and excellent model for edu-

cation of both academically gifted students and thoer fu-
ture teachers. Please visit http://ecugifted.com to view
AIG’s schedule, offerings, and more information about
this exciting opportunity. �

East Carolina University/Pitt County Academically/
Intellectually Gifted (AIG) Summer Camp
BY JENNIFER SELTING TROESTER,O’NEILL PUBLIC SCHOOLS,O’NEILL, NEBRASKA
selt33@gmail.com

SCHOOL SPOTLIGHTON HIGH POTENTIAL

Editor’s Note: This column usually looks at the ways
in which schools and programs serve gifted and talented
students across the country during the school year. For
this installment, the column focuses on one of many

Summer programs for gifted and talented students. See
NAGC’s online resource directory for other programs.
http://www.nagc.org/resourcedirectory.aspx




