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Preface

IN THE PROCESS OF IMPLEMENTING STANDARDS-BASED
reform, it is important to remember that the charge to provide all stu-
dents with challenging mathematics and science requires consideration
of high ability students. Today’s heterogeneous classrooms will include
students who have advanced abilities and talents. It is essential that the
needs of these gifted students not be overlooked or neglected as teachers
strive to help others reach high standards.

Meeting the Needs of Gifted Students: Differentiating Mathematics and Sci-
ence Instruction offers teachers a variety of strategies and resources for
providing different levels of content and activities that will challenge all
students, including gifted learners. A consistent theme throughout this
publication is that while many of the ideas come from the body of litera-
ture and research on gifted education, the strategies are appropriate and
effective for a wide range of students. Another important theme emerg-
ing from the research base on gifted students is the need to re-examine
the criteria and processes used to designate some students as gifted, and
thus by implication all other students as not gifted. Clearly, relying on a
narrow definition such as those who score in the top 10 percent on a stan-
dardized achievement test can exclude students with special talents who
may have difficulty in taking tests.

This publication is part of the Northwest Regional Educational Labora-
tory’s series, It's Just Good Teaching. This series of publications and videos
offers teachers research-based instructional strategies with real-life ex-
amples from Northwest classrooms. Meeting the Needs of Gifted Students:
Differentiating Mathematics and Science Instruction is one of a three-
issue focus on the diverse needs of students in inclusive classrooms. Two
other publications in the series address strategies for teaching students
with learning disabilities and students who are English-language learn-
ers. We hope readers will find this publication useful in their efforts to
provide all students with high-quality mathematics and science learn-
ing experiences.

Kit Peixotto
Director
Mathematics and Science Education Center 1
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Introduction

THE SCOPE AND PURPOSE OF GIFTED EDUCATION HAVE
undergone a number of significant changes over the past two decades.
The criteria governing which students are identified and labeled as gifted
have evolved according to new theories about the nature of intelligence.
Educational reform has also had an impact, as schools strive to raise stan-

THAT STUDENTS DIFFER MAY

BE INCONVENIENT, BUT IT IS
INESCAPABLE. ADAPTING TO THE
DIVERSITY IS THE INEVITABLE
PRICE OF PRODUCTIVITY, HIGH
STANDARDS, AND FAIRNESS

TO THE STUDENTS.

Horace’s Compromise (Sizer, 1984)

dards and expectations for all students. Charges of elit-
ism and discrimination have forced gifted specialists
and advocates to defend their programs. At the same
time, such charges have inspired schools to examine
the methods they use to identify gifted students—
potentially opening up opportunities to a broader
spectrum of students.

Is the idea of giftedness truly relevant in an educa-
tional climate that emphasizes equity and excellence
for all students? When exploring this question, it is es-
sential to remember that although some students learn
more quickly than others or are ready to take on more

challenging content, those students are not more important or more de-
serving than others. Recognizing these differences simply means acknowl-
edging that students differ from one another. Expecting gifted students
to fend for themselves as the class repeats concepts that they have already
mastered is just as unfair as forging ahead while some students are still
trying to grasp a concept.

Unfortunately, many educational traditions make it difficult to address
student differences. Teachers, students, and parents share an image of what
teaching is supposed to look like: The teacher presents the lessons to the
whole class and all students complete the same assignments at the same
time. Many educators believe that this has seldom been the best way to
promote learning. It has become increasingly ineffective as classrooms
become more inclusive and diverse. Consequently, strategies for differen-
tiating instruction are an important part of every teacher’s repertoire. It
is not a matter of giving gifted students more attention or better resources,
only of meeting all students’ unique learning needs.



Although this publication is primarily concerned with gifted students,
the ideas presented here have a much broader application. Most of the
strategies are used to create the potential for higher levels of challenge

in the classroom. They are not intended to be used exclusively with high-
ability groups, advanced classes, or students identified by the school dis-
trict. In fact, many of the strategies for teaching gifted students mathe-
matics and science will be appropriate for the whole class. This is a theme
that resounds continuously in this publication and in much of the litera-
ture on teaching gifted students.




Evolving Definitions

of Giftedness

WE ARE NOT ALL THE SAME;
WE DO NOT ALL HAVE THE SAME
KINDS OF MINDS; EDUCATION
WORKS MOST EFFECTIVELY FOR
MOST INDIVIDUALS IF THESE
DIFFERENCES ... ARE TAKEN INTO
ACCOUNT RATHER THAN
DENIED OR IGNORED.

“Reflections on Multiple Intelligences”
(Gardner, 1995)

IN THE PAST, THE CONCEPT OF GIFTEDNESS WAS ASSOCIATED
primarily with high IQ. It was assumed that gifted students were born
with high intelligence, were identifiable by their high grades and test
scores, and were capable of excelling in all areas of school and of life. These
assumptions are still prevalent, although they are beginning to change.
Cognitive science, developmental psychology, and new understandings
of how learning takes place are influencing the way giftedness is defined
and conceptualized. It is clear that there are different ways of being gifted
rather than a definitive list of gifted qualities.

Theories of Intelligence

Many of the programs and strategies for teaching gifted students are
based on the traditional definition of intelligence. This definition has
also influenced the way many people think about education. According
to the traditional view, intelligence is a single quality that affects abilities

across all domains. It has also been presented as an in-
herent trait that does not change over time.

Researchers are beginning to challenge the traditional
definition of intelligence. Two of the most influential
and frequently cited theorists are Robert Sternberg
and Howard Gardner. Sternberg has developed the “Tri-
archic” theory of intelligence, suggesting that there are
actually three dimensions to intelligence (Sternberg,
1986). “Compotential” intelligence consists of mental
mechanisms for processing information. “Experiential”
intelligence involves dealing with new tasks or situa-
tions and the ability to use mental processes automati-
cally. “Contextual” intelligence is the ability to adapt
to, select, and shape the environment.

Howard Gardner’s theory of multiple intelligences is more widely known
among educators, possibly because it reflects what teachers know about
their students: that there are many different ways of being “smart.” Gard-



ner developed his theory by combin-
ing studies of the brain with research
on the contextual aspects of intelli-
gence. So far, he has identified eight
different types of intelligence (Gard-
ner, 1983; 1999): logical-mathematical,
linguistic, visual-spatial, body-kines-
thetic, musical, interpersonal, intrap-
ersonal, and naturalistic. Schools
usually concentrate on the realms

of logical-mathematical and linguistic
intelligence. Traditional IQ tests and
most other standardized tests also
measure these two types of intelli-
gence exclusively. However, this may
be beginning to change as teachers
become interested in Gardner’s theory
and attempt to weave all eight intelli-
gences into their teaching.

In his book Outsmarting IQ: The
Emerging Science of Learnable Intelli-
gence, David Perkins synthesizes
much of the research and theories

of intelligence and groups them into
three strands. Neural intelligence is
rooted in a biological system and de-
termined by neural efficiency—the
brain’s physical processes. This is the
most traditional view of intelligence.
Experiential intelligence involves
“know-how” or knowledge of typical
patterns or situations. As a result, in-
telligence is a matter of experience
with thinking in particular contexts.
Reflective intelligence is based on

knowledge of thinking strategies—knowing how to think, how to moni-
tor one’s thinking, and how to persist. Perkins suggests that instead of
choosing one, all three strands contribute to intelligent behavior

(Perkins, 1995).

Joseph S. Renzulli, an educational researcher and director of the National
Research Center on the Gifted and Talented, has developed a “three-ring”
definition of giftedness, which consists of above-average ability, creativity,
and task commitment or motivation (Renzulli, 1998). While a few students
will demonstrate these behaviors consistently and across the disciplines,
other students may demonstrate them in specific activities or interest
areas. Renzulli suggests that the most effective approach to educating

Myths About Gifted Students

There are many misconceptions about gifted students that may
prevent schools from providing for their needs. The following are
some of the most common myths that are cited as rationale for
not providing differentiated opportunities for high-ability students.

Gifted children are smart, so they can get by on their own.
When students are not presented with learning experiences that
are appropriate for their abilities, they lose motivation and some-
times even their interest in learning and school. Brain research
suggests that the brain will not maintain its level of development
if students are not challenged (Clark, 1997).

Gifted students excel in all school subjects. While there are
students who are high achievers in all areas, many others have
subject-specific strengths. Gifted students may struggle in some
subjects or activities, while they soar in others. Some gifted stu-
dents even have learning disabilities (Winner, 1996).

Gifted students are a homogeneous group. Just like any other
group, gifted students have different interests, areas of strength,
ability levels, and temperaments. There is not a definitive list of
gifted characteristics, nor will all students’ needs be met with the
same strategies. Providing differentiated instruction is a necessity,
even in advanced classes (Parke, 1989).

All children are gifted. This is a well-intentioned belief, and it

is true that all children can learn and all children have areas of
strength. Nevertheless, it is a fact that some students learn more
quickly and are capable of a higher level of work than their age
peers. Gifted students need different content and instruction in
order to meet their needs (Winner, 1996).




high-ability students is for teachers to choose content, instruction, and
opportunities according to students’ learning needs.

As the concept of intelligence becomes more fluid and multidimensional,
the concept of giftedness also evolves. If intelligence is not a single quality,
there cannot be a single definition of giftedness. Schools must become
more specific about identifying abilities and areas of strength rather than
giving students a generic gifted label (Treffinger & Feldhusen, 1996). If
intelligence is not static and can be learned, then giftedness can also be
developed. There must be an open system for providing curriculum and
instruction appropriate to students’ needs, rather than a closed system of
labeling and self-contained programs.




Identifying
Gifted Students

GOOD GRADES AND HIGH SCORES ON IQ AND ACHIEVEMENT
tests are certainly two indications that a student is gifted. However, there
are a number of ways beyond grades and test scores that students demon-
strate their abilities and strengths. When schools limit their identification
efforts to only these traditional measures, there are many unidentified
students whose needs will not be acknowledged or addressed. In addition,
there are many high-ability students who do not meet state or district re-
quirements for the label “gifted,” but who are capable of exemplary work
and who need higher levels of challenge.

One of the most pernicious problems that schools face in identifying
gifted students is that African American, Hispanic, and Native American
students are underrepresented in gifted programs while white and Asian
students are overrepresented (U.S. Department of Education, 1993; Zappia,
1989). In addition, gifted students with limited English proficiency are
often overlooked because most tests require oral or written language skills
(Cohen, 1990). Ultimately, teachers, school leaders, parents, and students
must acknowledge that students from all cultures and backgrounds have
the potential to be high ability learners.

Providing instruments and strategies for identifying culturally and lin-
guistically diverse students is beyond the scope of this publication. How-
ever, there are a number of materials that focus on these issues. Two of the
most thorough resources are Reducing Disproportionate Representation of
Culturally Diverse Students in Special and Gifted Education (Artiles &
Zamora-Durén, 1997) and Critical Issues in Gifted Education: Defensible
Programs for Cultural and Ethnic Minorities(Maker & Schiever, 1989).

Teachers and schools must use multiple sources of data in order to iden-
tify gifted students effectively. In addition to grades and test scores, there
are a variety of other forms of assessment that provide a richer and more
accurate picture of students’ strengths and abilities, such as interviews
with students, information from parents, and portfolios of student work
(Smutny, Walker, & Meckstroth, 1997).




in the sidebar on this page.

Indicators of Mathematical Giftedness

W Unusual curiosity about numbers and mathematical
information

M Ability to understand and apply ideas quickly
MW High ability to see patterns and think abstractly
m Use of flexible and creative strategies and solutions

M Ability to transfer a mathematical concept to an
unfamiliar situation

m Use of analytical, deductive, and inductive reasoning
M Persistence in solving difficult and complex problems
(Holton & Gaffney, 1994; Miller, 1990)

Indicators of Scientific Giftedness

W Strong curiosity about objects and environments

m High interest in investigating scientific phenomena
m Tendency to make observations and ask questions

M Ability to make connections between scientific
concepts and observed phenomena

m Unusual ability to generate creative and valid
explanations

M Interest in collecting, sorting, and classifying objects
(Yager, 1989)

Teacher observations are of ten the best source of information for identi-
fying high-ability students. Students who are gifted in mathematics and
science may not excel in other school subjects, and therefore may not be
formally identified. Even within mathematics and science disciplines,
students’ abilities may vary depending on the topic or the activity. There-
fore, it is important for all teachers to learn about gifted behaviors and
characteristics. Also, teachers who establish relationships with their stu-
dents are able to use that knowledge to guide instruction, rather than re-
lying on a list of gifted students identified by the district or the school.
Some indicators of mathematical and scientific giftedness are included

It is also important to remember that
high ability students may not fit the
traditional mold of a “good student.”
Relying on observations to identif'y
students requires that teachers become
aware of any assumptions or stereo-
types they may have about who can
be gifted. For example, gifted students
may have behavior problems. Some
students cause disruptions when they
are frustrated or unchallenged. Stu-
dents may ask a lot of questions or
generate off-topic discussions. They
may take longer to complete assign-
ments when they add details and ex-
tend ideas, or they may race through
their work, turning in messy papers
with careless mistakes.

Opportunities for challenge and ex-
tended learning must be open to all
students whenever possible. This is es-
pecially true of advanced classes. If a
student is interested in taking a high-
level class and is willing to put in the
extra effort and time required, she
should be allowed to demonstrate that
she is capable of advanced learning.



Gifted Students and the
Inclusive Classroom

CHALLENGE IS ONE OF THE KEY COMPONENTS OF EFFECTIVE
curriculum and instruction. Brain research indicates that learning takes
place when students’ abilities and interests are stimulated by the appro-
priate level of challenge (Caine & Caine, 1991). This often leads to prob-
lems for gifted students: If the content and tasks that have been deemed
suitable for their grade level are too easy, they will not be engaged, and as

a result, they will not be learning. Brain research pro-
vides a physical explanation for students’ failure to
learn. When tasks are not sufficiently challenging, the
brain does not release enough of the chemicals needed
for learning: dopamine, noradrenalin, serotonin, and
other neurochemicals (Schultz, Dayan, & Montague,
1997, cited in Tomlinson & Kalbfleich, 1998).

Evidence about high-ability students’ experiences in
school indicates that, typically, they are not being chal-
lenged and their learning needs are not being met.
Mathematics and science curricula, as they are tradi-
tionally taught, are often inappropriate for gifted stu-
dents because they are highly repetitive and provide
little depth (Johnson, Boyce, & Van Tassel-Baska, 1995;
Johnson & Sher, 1997). In fact, at the elementary level,
a national study found that an average of 35 to 50 per-
cent of the regular curriculum could be eliminated for
gifted students (Reis & Purcell, 1993).

The National Research Center on the Gifted and Talented has conducted
extensive research about the instruction that gifted students receive in
the regular classroom. In the Classroom Practices Survey, in which re-
searchers gathered data from a sample of 7,000 educators, teachers re-
ported making only minor modifications, if any, for the gifted students
in their classrooms (Archambault et al, 1993). The teachers who did re-
port making adjustments usually did so by assigning more advanced
reading materials, providing enrichment worksheets, or asking students
to complete extra reports. In the Classroom Practices Observation Study,

WE MUST REMEMBER THAT
DECISIONS ABOUT GROUPING
ARE PRELIMINARY AND THAT
WHAT MATTERS MOST COMES
NEXT .... GIVEN POOR
INSTRUCTION, NEITHER
HETEROGENEOUS NOR
HOMOGENEOUS GROUPING
CAN BE EFFECTIVE; WITH
EXCELLENT INSTRUCTION,
EITHER MAY SUCCEED.

“Is Ability Grouping Equitable?”
(Gamoran, 1992)




researchers found that in 84 percent of classroom activities, gifted stu-
dents received no differentiation of any kind (Westberg, Archambault,
Dobyns, & Slavin, 1993).

In spite of the available strategies, it appears that teachers are finding it
difficult to meet the needs of gifted learners. There are several possible
reasons for this, all of them equally valid and powerful. To begin, schools
are organized around the idea that students who are the same age will
also have the same level of readiness and ability. In addition, teachers have
seldom received training in how to differentiate instruction. They often
rely on familiar methods rather than choosing strategies based on the
needs of the gifted students (Starko & Schack, 1989). Teachers are begin-
ning to receive more training as mainstreaming becomes more prevalent
and schools begin to acknowledge students’ diversity, but the tradition of
one-size-fits-all instruction is pervasive and strong.

Ability Grouping

Ability grouping is a complex and often divisive issue in education. It
is difficult to deal with such a complicated subject in the limited space
this publication allows. However, as teachers strive to implement collab-
orative learning strategies and to meet the needs of diverse learners, an
overview of the various arguments and research about ability grouping
seems essential.

Before delving into the issue, it is important to define the differences be-
tween “tracking” and “ability grouping.” Tracking is the practice of sort-
ing students into different classes based on their grades, test scores, and
perceived abilities. Ability grouping refers to groups organized by the
teacher within heterogeneous classrooms.

Critics of gifted education and tracking claim that heterogeneous grouping
is necessary in order to ensure equal opportunities for all students. Stu-
dents who get stuck in low-level tracks are deprived of opportunities to
develop higher-level skills and study rich content. Tracking practices have
also played a part in preserving the stratification of society, which is demon-
strated by the overrepresentaiton of minority and low-socioeconomic stu-
dents in remedial classes and special education (Oakes, 1990). While they
do not support tracking, advocates for high-ability students claim that
homogeneous grouping is appropriate at least some of the time in order
to meet the needs of gifted students. They worry that a slower pace will
fail to challenge students and that these students will miss opportunities
to pursue advanced work.

Because of the strong arguments on either side, the ability-grouping issue
has generated a great deal of research, much of it inconclusive, about the

benefits or weaknesses of heterogeneous and homogeneous grouping. The
two most frequently cited studies are meta-analyses conducted by Slavin



(1990) and Kulik and Kulik (1992). Both studies found that ability grouping
has essentially no effect on student achievement across all ability levels.

However, some research on ability grouping does indicate that when in-
struction and materials are tailored to student ability, grouping has a pos-
itive effect on student achievement. The instructional strategies that
teachers use with groups have a greater effect on achievement than the
actual placement itself (Rogers, 1998). Research on schools with inclusive
classrooms shows that differentiated instruction is an essential ingredi-
ent for success. In a study of “detracked” schools, Gamoran and Weinstein
(1998) found that heterogeneous classes were most effective when teach-
ers used differentiated instruction. “High quality instruction relied on in-
dividualization, varied expectations (but at a high level for all students),
and complex authentic assignments” (Gamoran & Weinstein, 1998).

Ultimately, it is not necessary or realistic to use only one grouping method.
Heterogeneous and homogeneous groups can both be effective, depend-
ing on the activity and the students. Sometimes, gifted students benefit
from the challenge and the extended possibilities of working with other
students of similar abilities. Yet they also need to work in heterogeneous
groups where they learn from their classmates and have opportunities

to deepen their understanding by explaining what they have learned to
others. Specialists in gifted education make the following recommenda-
tions about grouping students:

B Heterogeneous groups are most appropriate when students are
working on open-ended problem-solving tasks or science inquiry
activities

B It is also appropriate for students to work in heterogeneous groups
when they are discussing concepts that are new to all students

B Homogeneous groups are more appropriate when students are
working on skill development or reviewing material that they have
already learned

B Grouping strategies should be flexible, and students should be al-
lowed to work independently at least occasionally according to their
preferences

B Students should have opportunities to select their own groups
based on common interests

B All students need to learn the skills of working together before
cooperative learning activities will be successful

(Matthews, 1992; Van Tassel-Baska, 1992)
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Providing Challenging
Mathematics for All Students

IT1S AGRAY AND FOGGY DAY IN LEBANON, OREGON—

familiar fall weather in the central Willamette Valley. The students at Seven
Oak Middle School are unaffected by the gloomy skies as they bustle into
Sue Garnier’s eighth-grade mathematics classroom.

In Garnier’s classroom, the walls are filled with pictures from all over the
world, as well as postcards, foreign currency, masks, and souvenirs. “l try to
find things that the students will look at and wonder, ‘What does that have
to do with math?” Hopefully, they will be inspired to try to figure it out.” Gar-
nier loves to travel, often with students. Her room is full of things that she
has collected from various parts of the world. A banner

“MY APPROACH IS TO OFFER
OPPORTUNITIES FOR STUDENTS
TO EXPLORE MATHEMATICS TO

THE LEVEL THAT THEY WANT TO
BE CHALLENGED, TO GO AS DEEP
AS THEY CAN GO.”

—Sue Garnier, teacher

on the wall reads: Mathematics is the language of cre-
ation. "1 try to help my students understand that math is
much more than just numbers. Math happens, math ex-
plains the world. Numbers are just the shorthand for
writing math down.”

Lebanon is a rural town in Oregon’s Willamette Valley
near Salem. The decline of the timber industry has trans-
formed the town into a bedroom community, but the
storefronts at the heart of Main Street seem to have

changed very little in the last 50 years. The depressed
economy means that the Lebanon Community School District must strug-
gle to make the best of very limited resources. Seven Oak Middle School is
one of two middle schools in the district, serving 340 students in sixth, sev-
enth, and eighth grades.

At Seven Oak, the mathematics classes are not grouped by ability—a dis-
trictwide policy. The mathematics classes are also integrated rather than
divided into subjects. The teachers combine algebra, geometry, probability,
statistics, and other topics whenever possible. Because her classes include
students with different ability levels, Garnier has focused her energy on de-
veloping strategies for differentiating instruction. "My approach is to offer
opportunities for students to explore mathematics to the level that they
want to be challenged, to go as deep as they can go. | don’t categorize kids
as being at just one particular level. What they know and can do may change



depending on what we’re studying. | look for clues about how they think and
what their interests are, and use those to determine the level that they’re
best suited for.”

At the beginning of a unit, Garnier uses a pretest, as well as information
from students’ discussions and writings, to determine their readiness and
areas of strength. “l do receive a list of students every year that the district
has identified as talented and gifted. But | rely more on my own observations
and what | see in the classroom to guide what types of instruction | give my
students.” Some students may not be formally identified as gifted, but they
are highly motivated. There may be a topic in which they are very strong or
that really appeals to them.

Garnier tries to ensure that students are challenged by encouraging them to
reason and by asking them higher-level questions. She also provides time for
students to ask questions and make choices, and she uses ideas and ques-
tions that come up in discussion.

In a typical unitin Garnier’s class, the students will start out with an intro-
duction to the topic using the textbook. The series is designed to teach math-
ematics as an exploratory process. Students work through a series of ideas
or steps in order to arrive at a mathematical rule or concept. Students begin
with the basic ideas, experimenting with a concept and drawing conclusions.
The textbook also provides problems from all different domains and provides
many entry points that pull in students’ interests.

Today, students are learning about squares and square roots, building an
understanding of what a square root really is. The students use their calcu-
lators to practice with the new concept. After this exploratory phase, the
students use graph paper to draw squares, creating a visual representation
of what they did with their calculators.

Garnier provides the students who have a firm grasp of the concept with a
different activity. They are using a textbook from a higher grade level to begin
exploring rational and irrational numbers. The advanced activity is challeng-
ing for the students. One by one, they begin to gather at a table in the back
of the room. They discuss the problem, attempting to pool their knowledge.

“What /s an irrational number?” asks a student.
One of his classmates tries to explain: “It’s like pi.”
“What do you mean?”

“The number just keeps going,” volunteers another.

In a different unit on statistics, students use what they have learned about
coordinate grids and data tables to map the ocean floor. Garnier will vary
the lesson for students by providing different levels of possible activities. For
students who need the concrete ideas to work with and more direction, Gar-
nier will provide students with some data and explain how the students will
need to use it to make a map.




Other students may get the concept quickly and be ready to work at a more
abstract level. These students may create their own data and identify what
part of the ocean it would come from. Or the students might develop a con-
tour map of an area they are familiar with or create a map of a trail they have
walked. All the students are learning about taking data and applying it to a
physical surface—the same core concept. It is the way in which they go about
developing their understanding and the level to which they go that varies.

Garnier uses students’ own responses to a challenge to guide the level at
which students will work. Most students need to work through basic pro-
cesses, building on past understanding and clarifying what they know. Oth-
ers grasp the concept quickly and are ready to go into greater depth, or
connect to other ideas. Some are only beginning to understand the
concept at its most concrete level, and some are in-between.

Garnier’s role is to provide opportunities for each level of learning. “Most
students fall clearly into one of the three or four levels. For those who could
go to the next-highest level, | basically leave it up to them. If they want to
challenge themselves, it’s there for them. Some students would accept far
less than what they’re capable of, which results in boredom and apathy. |
will direct those students toward a bigger challenge, but even then, it will
be their choice as to how far they go with their ability.”

Garnier emphasizes that the students are not all going in different directions
and working on different projects. There are clusters of students working on
different things—usually two or three (sometimes four or five) different lev-
els of the same basic assignment. The most differentiation takes place when
students are working on longer-term projects. At other times, everyone is
closer to the same page, with less difference between levels.

“Differentiating instruction is difficult. It is not something | feel that | have
mastered, because it requires constantly reflecting on what works with my
students and what doesn’t.” Garnier notes that one of the most difficult parts
of differentiating instruction is actually beginning. “l had the advantage of
being pushed off the cliff and being told to fly. The year | was hired, Seven
Oak (and the district) had made a decision to move toward heterogeneous
math groupings. | just started—I made a lot of false starts, but | am persist-
ing. I've also had a lot of really good learning experiences. | didn’t even know
in the beginning that what | was trying to do was called differentiation. | was
just trying to teach in a way that provided a challenge for all, and still keep
the powerful advantages that diversity brings to learning groups.”

In order to differentiate instruction and meet students’ needs across the
spectrum of their abilities and interests, Garnier acknowledges that she had
to make many changes in her approach to teaching. “l had to make myself
let go of the things that made me feel successful as a teacher, things like a
quiet, orderly classroom with students working at their desks, practicing the
algorithm that | taught them that day. That was hard to do—it was the way

| was taught, and how | had always taught math. The problem was, there



were just too many students who weren’t putting ideas together, who didn’t
understand what they were doing, much less why they were doing it.

‘I knew there had to be a better way. Now we—my students and myseli—
are discovering the huge world of mathematics together. I'm learning and
discovering right along with them. Of course, not all of them share my en-
thusiasm, but | at least get a smile when | say, ‘Look, you guys—this is
cool—Ilook at how this works! Did you see how that happened?”
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Strategies for Teaching
Gifted Students 1n the
Inclusive Classroom

ALTHOUGH THERE IS A WIDE RANGE OF LITERATURE ABOUT
meeting the needs of gifted students in the regular classroom, there are a
number of gaps in the research. Experts in gifted education suggest prac-
tices that they use and know to be effective, but there is very little research
that formally tests their experience and recommendations. Few studies
concentrate on gifted students in the regular classroom, and even fewer
examine the effects of instructional strategies on both gifted and non-
gifted students.

In a review of research on gifted students in the regular classroom,
Johnsen and Ryser (1996) describe five overall areas for differentiation:
modifying content, allowing for student preferences, altering the
pace of instruction, creating a flexible classroom environment, and
using specific instructional strategies. The bulk of the research con-
centrates on instructional strategies that have been linked to improved
student achievement and have been shown to increase critical thinking,
problem-solving abilities, and creativity. The following have been estab-
lished as effective strategies (Johnson & Ryser, 1996):

B Posing open-ended questions that require higher-level thinking

B Modeling thinking strategies, such as decisionmaking and
evaluation

B Accepting ideas and suggestions from students and expanding
on them

B Facilitating original and independent problems and solutions
B Helping students identify rules, principles, and relationships
B Taking time to explain the nature of errors

One of the most extensive studies on teaching gifted students in inclu-

sive settings is a survey of classroom practices in schools that have a well-
established reputation for meeting the needs of gifted students. Westberg
and Archambault (1997) compiled case studies of teachers in elementary




schools, identifying themes and common approaches to teaching gifted
students in regular classroom settings. The following strategies occurred

most frequently:
B Establishing high standards
B Making curriculum modifications

W Finding mentors for students

B Encouraging independent investigations and projects

B Creating flexible instructional groups

(Westberg & Archambault, 1997)

The research on which strategies and methods are
appropriate for gifted students only and which ones
work well for all students is not conclusive. Many of
the strategies established by research and recommended
by experts are similar to, if not the same as, recommen-
dations from the national standards documents for
mathematics and science (National Council of Teach-
ers of Mathematics [NCTM], 1989; National Research
Council [NRC],1996). As is so often the case, teachers
are the most reliable experts. They will need to try the
strategies for themselves and use their own judgment
in determining how well they work for students.

ACKNOWLEDGING THAT
STUDENTS LEARN AT DIFFERENT
SPEEDS AND THAT THEY DIFFER
WIDELY IN THEIR ABILITY

TO THINK ABSTRACTLY OR
UNDERSTAND COMPLEX IDEAS
IS LIKE ACKNOWLEDGING THAT
STUDENTS AT ANY GIVEN AGE
AREN'T ALL THE SAME HEIGHT:
IT IS NOT A STATEMENT OF
WORTH, BUT OF REALITY.

How to Differentiate Instruction in Mixed-Ability
Classrooms (Tomlinson, 1995)
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The Learning
Environment

What is Differentiated Instruction?

Differentiated instruction is an approach to teaching that is
comprehensive and guides teachers in all aspects of their prac-
tice. It does not mean grading gifted students harder than other
students or assigning extra work to keep students busy (Tomlin-
son, 1995). It is a continuous process of learning about stu-
dents’ needs and interests and using that knowledge to guide
instruction. Teachers use their knowledge of students to deter-
mine how content is presented, what activities are appropriate,
and how to guide students in demonstrating what they have
learned (Tomlinson, 1999). All of the strategies in the following
sections are a part of providing differentiated instruction.

THE PROCESS OF DIFFERENTIATING INSTRUCTION IS MOST
effective in a flexible and supportive learning environment, which en-
compasses both the physical setting of the classroom and its climate. The
teacher sustains a relaxed yet challenging environment by encouraging
responsibility and autonomy, supporting students’ different needs, and
emphasizing students’ strengths. In addition, sharing responsibility for
the classroom climate with students helps to ensure that it is productive
and comfortable for everyone.

Classroom Organization and Management

The classroom itself must be organized for flexibility and openness. There
will be space for students to engage in a variety of activities, both inde-
pendently and in small groups. Students are free to move as they need to,

as long as they remain on task. They are
able to leave the classroom in order to go
to the library, for example, or to a resource
room or computer lab (Feldhusen, 1993).

When students work on different con-
tent, use different learning strategies,
and create different products, the teacher
takes on an altered role in the classroom.
Presenting the curriculum to students is
no longer the teacher’s primary focus. In-
stead, she concentrates on creating and
selecting learning opportunities for stu-
dents, guiding them, and working with
them to assess their progress.

Giv