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F
or the last two decades, policy-
makers, administrators, and the
public have been encouraging

the use of information technology in
the K–12 classroom. Ad d i t i o n a l l y,
standards in technology performance
for both teachers and students have
echoed the public’s interest in seeing
technology adopted and utilized in
A m e r i c a’s classrooms (In t e r n a t i o n a l
Society for Technology in Education,
1998a, 1998b). Furthermore, the No
Child Left Behind Act of 2001 has
provided funding for efforts to inte-

grate technology into the curriculum
by 2006. The National Association
for Gifted Children (NAGC) has also
addressed the role of technology in
gifted programs, as technology stan-
dards in programs for gifted students
in pre-K through grade 12 have been
d e veloped (Landrum, Callahan, &
Shaklee, 2001). While the new stan-
d a rds recommend that technology
should be available to gifted learners
as a tool for learning, no research has
been published related to teachers’
attitudes toward information technol-

ogy and the gifted or how program-
ming for these learners has been
altered to meet this charge. 

During the past decade, U.S.
schools have allocated large sums of
money for technology acquisitions
for classrooms. The overriding belief
among those supplying these tech-
nologies was that technology would
be needed in this eve r - e vo l v i n g ,
technology-rich society and that stu-
dents must learn to manage these
tools and use them for complex pur-
poses in tomorrow’s jobs. Other edu-
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cational supporters have touted the
computer as a necessary step in
i n c reasing student achievement and
m o t i vation. 

The educational landscape has
n ow evo l ved to include computers in
most U.S. classrooms. Although this
rapid purchasing of computers and
related equipment has altered the look
of schools, the move tow a rd adopting
these technologies appears to be mov-
ing at a much slower pace (Albion &
Ert m e r, 2002; Be c k e r, 1999; Sm e rd o n
et al., 2000). National studies of K–12
educators indicate that most of them
a re not adopting technology for mean-
i n gful learning purposes, nor do they
feel adequately pre p a red to design
experiences that engage students in
purposeful learning with technology
( Becker; U.S. De p a rtment of
Education). 

Other reports indicate that teach-
ers’ attitudes toward and uses of tech-
nology vary greatly, as was noted in a
study of the district directors of tech-
nology in 27 states (Solmon &
Wiederhorn, 2000). When asked to
rate their views toward technology,
61.7% indicated that teachers consid-
ered technology a “powerful tool for
helping them improve student learn-
ing,” as opposed to perceiving tech-
nology as a fad (p. 14). Sixty-three
percent of respondents in this same
study indicated that the most fre-
quently used technology items were
s o f t w a re applications, followed by
cooperative group learning processes
(43.7%), project-based learning
(42.1%), student products cre a t e d
using technology (37.9%), inquiry-
based learning projects (34.4%), and
adjusting teaching practices using
technology to meet the individual
needs of students (25.3%). 

These figures, while not specific to
gifted education, provide some indica-
tion of how gifted students served in

regular classrooms may be utilizing
t e c h n o l o g y. While all facets of technol-
ogy use listed in the survey are of
potential value to gifted learners, the
field of gifted education would likely
p r i o r i t i ze the uses of technology so
that inquiry-based learning pro c e s s e s ,
student products, and pro j e c t - b a s e d
learning would re c e i ve greater empha-
sis. The item with the lowest perc e n t-
age of use overall, individualization of
teaching using technology, may not be
a surprise to teachers and leaders in
gifted education, as these results bear a
striking resemblance to the findings
f rom a national study of third- and
f o u rth-grade classroom practices
( A rchambault et al., 1993) show i n g
that little attention is given to modifi-
cations based on individual student
needs. This may also indicate to advo-
cates of the gifted that the individual
needs of gifted learners in regular class-
rooms are not being addressed thro u g h
t e c h n o l o g y.

While policymakers have re a d i l y
adopted the calls from technology
g roups and educational decision
makers to move tow a rd a more we l l -
connected, technology-friendly class-
room, a similar effort to consider the
beliefs and attitudes of teachers
t ow a rd these emerging technologies
has not been undertaken. The role of
t e a c h e r s’ attitudes is central to under-
standing their integration of technol-
ogy (Albion & Ert m e r, 2002), ye t
consideration of how teachers per-
c e i ve instructional technology has
largely been omitted from the atten-
tion given to encouraging teachers to
integrate technology into their teach-
ing. Be f o re acquiring additional
h a rd w a re and software expenditure s ,
the human element must be eva l u-
ated to determine how to move for-
w a rd in the quest to assist teachers in
e f f e c t i vely integrating technology
into their classrooms. 

How Attitudes Shape
Teaching Practice

Attitudes play a prominent role
in the daily instructional decisions of
educators. Teachers’ beliefs shape the
content selection, delivery methods,
interaction styles, and eva l u a t i o n
techniques that drive curricula and
instruction on a daily basis (Albion &
Ertmer, 2002; Pajares, 1992). 

Attitudes are complex beliefs that
individuals construct based upon a
myriad of personal, educational, and
social experiences (Rokeach, 1972).
These beliefs may become firmly
embedded in individuals and, thus,
may be difficult to alter. Attitudes
and beliefs have also been found to be
stronger predictors of behavior than
knowledge in planning and executing
tasks and decisions (Pajares, 1992).
Thus, long-standing, deeply
entrenched pedagogical beliefs likely
influence educators’ attitudes and
decisions re g a rding instru c t i o n a l
t e c h n o l o g y. These attitudes and
beliefs about pedagogy, including
technology integration, are less easily
altered than are districtwide decisions
about spending, access, and training.
Teachers’ attitudes toward technology
are the most critical variables in pre-
dicting technology use (Ravitz,
Wong, & Becker, 1999). Recognition
of the strength of these beliefs can
assist educational leaders in under-
standing how to approach the trans-
formational process if change is to
occur (Albion & Ertmer, 2002). 

Most classroom teachers practic-
ing today were not educated in class-
rooms with technology, and those
who were probably did not see tech-
nology used in meaningful ways to
engage learners. Thus, younger edu-
cators, while often indicating a higher
comfort level with technology and
use of technology for pro f e s s i o n a l
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p reparation (Be c k e r, 1999; Chu,
2000), are not as advanced in their
infusion of technology into the cur-
riculum in purposeful ways as their
peers with 6 or more years experience
teaching (Russel, Bebell, O’Dwyer, &
O ’ C o n n o r, 2003). These yo u n g e r
educators have also been found to
believe that technology use is detri-
mental to students even though sur-
veys of elementary, middle, and high
school students have more positive
beliefs about technology in school
(Russel et al.). The challenge contin-
ues for teacher educators and schools
to address the views and beliefs of
teachers in their consideration of con-
structivist practices and connect these
with rich learning experiences that
i n vo l ve students in engaging with
technology appropriately.

What Affects 
Teachers’ Attitudes

Toward Technology?

Te a c h e r s’ beliefs and attitudes
have been strongly linked to instruc-
tional uses of technology (Ravitz,
Wong, & Becker, 1999; Russel et al.,
2003). Many teachers, however, do
not have positive attitudes toward
technology, “even when it is viewed as
an effective instructional strategy”
(Clark, 2000, p. 4). Several variables
have been correlated to teachers’ atti-
tudes toward information technology
among general education teachers,
including teaching models within
their school building, authority fig-
ures’ level of support for using tech-
n o l o g y, undergraduate teaching
preparation (Becker, 1999), access to
t e c h n o l o g y, grade level, teaching
experience, the district’s allocation of
funds tow a rd technology acquisi-
tions, and access to technology train-
ing (Russel et al.; Saye, 1998). Other
research indicates that other prerequi-

sites must be met before a teacher
accepts and uses technology:
re s o u rces (leadership, information,
materials) and a sense of obligation to
prepare his or her students for the
demanding challenges of a workplace
rich with technology (Saye). 

Training can significantly impact
h ow a teacher views technology.
Se veral studies have documented the
p o s i t i ve relationship between technol-
ogy training and teachers’ attitudes
( Be c k e r, 1999; Chu, 2000; Di rksen &
T h a r p, 2000; Sh a u n e s s y, 2003;
Sm e rdon et al., 2000). Pro f e s s i o n a l
d e velopment efforts in instru c t i o n a l
technology have also been linked to
student achievement. We n g l i n s k y’s
(1998) national study of more than
6,000 fourth-grade students and more
than 7,000 eighth-grade students
indicated that students who used
c o m p u t e r i zed simulations and higher
o rder thinking software gained up to
15 weeks above grade level on a math
assessment and that students whose
teachers re c e i ved professional deve l o p-
ment in using higher order thinking
s o f t w a re achieved similar gains.
In vestigations of the impact of such
training on teachers of the gifted
would assist educators, re s e a rc h e r s ,
and teacher educators in future pro-
fessional development effort s .

While training for teachers in
using technology has increased with
district spending on hardware, the
funding for these efforts has been
minimal, thus it has not fully
addressed the needs of educators in
learning how to adapt these resources
to their teaching. When training does
take place, a one-size-fits-all approach
is usually employed to pre p a re
trainees, with little or no considera-
tion given to the age or ability level of
the teachers’ students. 

To address the attitudes of teach-
ers of the gifted more appro p r i a t e l y,

s p e c i a l i zed training must be deve l o p e d
that is based upon teachers’ individual
learning needs; the content are a ( s )
affected; and the age level(s), cognitive
needs, and individual characteristics of
the students they teach. Without these
considerations, technology training for
teachers of the gifted becomes an iso-
lated, add-on activity that has little re l-
e vance to the intellectual or
socioemotional needs of gifted learn-
ers. Ad d i t i o n a l l y, exposure to models,
strategies, and re s e a rch about gifted
learners engaged in meaningful educa-
tional pursuits would greatly enhance
the knowledge and vision of what a
technology-infused classroom looks
like and how it operates. Cu r re n t l y, lit-
e r a t u re about using technology with
the gifted is emerging (Be l c a s t ro ,
2002; Dove & Zi t k ovich, 2003;
Siegle, 2005), but few empirically
based publications address this need. 

The design of the staff develop-
ment in technology for teachers of
the gifted must also be given great
consideration if the learning is to be
meaningful and if true changes in
attitudes and technology use are to be
attained. Long-term, ongoing profes-
sional development is highly recom-
mended (Ball & Cohen, 1999).
Teachers should also be afforded the
opportunity to discuss their thinking
as they develop their understanding
of how to integrate technology into
the curriculum. Op p o rtunities for
journaling, discussing, reflecting, and
planning should be built into these
p rofessional development sessions.
Thus, follow-up meetings where edu-
cators share their attempts, findings,
student reactions, challenges, and
successes should be provided, with
opportunities for teachers to receive
individual guidance in their growth as
technology users. 

A support i ve, encouraging net-
w o rk of teachers of the gifted experi-
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encing similar technological chal-
lenges, successes, and models may sig-
nificantly impact the attitude of the
emerging technology users and sustain
their long-term growth. On e - d a y,
one-shot workshop approaches are
quick-fix strategies that undermine
serious attempts to assist educators in
making significant changes in their
attitudes tow a rd technology (Russel et
al., 2003); thus, such short-term, low -
budget efforts should be avoided if the
goal of staff development is to prov i d e
educators the opportunity to become
m o re familiar, comfortable, know l-
edgeable, and purposeful users of
technology (Ball & Cohen, 1999). 

Teachers may have more positive
attitudes toward using computers for
professional purposes than for engag-
ing students in meaningful learning
with technology, particularly those
n ew to the teaching pro f e s s i o n
(Russel et al., 2003). Teachers of the
gifted in a statewide study in
Mississippi (Sh a u n e s s y, 2003) had
positive attitudes toward using com-
puters for professional purposes, such
as word processing, researching lesson
plans, and communicating with par-
ents, but less positive attitudes toward
using other applications, such as e-
mail, with students. Similarly, Zhao
and Frank (2003) found that teachers
reported using technology for these
same instructional preparation pur-
poses, but also found that computers
were much less frequently used for
active learning by students in the
c l a s s room, which confirmed their
hypothesis that educators are more
likely to use technology for simple
tasks that re q u i re little change in
behavior or expense of time and
energy. Prior to technology’s emer-
gence in the educational landscape,
teachers were planning instruction,
communicating with parents, and
researching lesson ideas. Now com-

puters can assist with these instruc-
tional tasks, but they have not, for the
most part, been utilized meaningfully
in instructional settings by students
(Zhao & Frank). 

The Role 
of Constructivism 

The continuum of teaching prac-
tices ranges from instructive practices,
or those that value teacher-centered
c l a s s rooms, to constructivist prac-
tices, which foster student-centered
learning and decision making (Grabe
& Grabe, 1996). The importance of
constructivist, student-centered class-
rooms is relevant to the practice of
teachers of the gifted; prior research
has demonstrated that exe m p l a ry
teachers of the gifted establish more
learner-centered classrooms (Bishop,
1968). A student-centered approach
centers around “(a) enhanc[ing] a
learner’s ability to search for, access,
retrieve, interpret, synthesize, orga-
n i ze, transfer, and communicate
information; and (b) promot[ing] the
development of metacognitive strate-
gies and self-regulatory skills associ-
ated with life-long learning” (Hirumi,
2002, p. 500). Current literature sug-
gests that “e xe m p l a ry technology-
using teachers (do or should) reside
on the constructivist side of the con-
tinuum” (Ertmer, Gopalakrishnan, &
Ross, 2001, p. 2; see also Becker,
1994; Dede, 1998; Dexter, Anderson,
& Be c k e r, 1999; The Pre s i d e n t’s
Panel on Educational Te c h n o l o g y,
1997). 

Pedagogical beliefs support i ve of
c o n s t ructivist philosophies have been
c o r related with technology adoption
(Albion & Ert m e r, 2002; Be c k e r,
2001). Fu rt h e r m o re, Russel et al.
(2003) found that teachers who have
been teaching for 6 to 15 years agre e d
m o re strongly with statements sup-

p o rting such constructivist practices
than did their peers who we re newer to
the profession or those who had taught
m o re than 15 years. Educators with
c o n s t ructivist attitudes tow a rd educa-
tion have been found to view technol-
ogy as a valuable component of
i n s t ruction and to use information
technology more fre q u e n t l y, in sophis-
ticated ways, and with greater techni-
cal proficiency than their peers with
m o re teacher-centered approaches to
i n s t ruction (Becker). 

Assisting teachers in developing
more student-centered attitudes and
practices is certainly a worthy charge
for district leaders and teacher educa-
tors, but this, like the process of
adopting more positive attitudes
toward information technology, is not
a task that is easily accomplished, as
many deeply rooted beliefs about the
teaching profession likely contribute
to an educator’s practices. These
teacher beliefs are often shaped by
individual educational experiences,
which, for the most part, were likely
g rounded in the more traditional,
t e a c h e r - c e n t e red classrooms today’s
teachers experienced when they were
students. Howe ve r, recent re s e a rc h
has found that, even among educators
who highly value technology integra-
tion within a student-centered, con-
s t ructivist classroom, actual
technology integration may not be
achieved if the instructor does not
view him- or herself as capable of
effecting such change in pedagogical
practice (Bandura, 1997). 

Content Areas, Grade
Levels, and Teachers’

Attitudes Toward
Technology

Just as educators may view tech-
nology positively for instru c t i o n a l
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preparation purposes, so too may an
educator’s attitude toward technol-
ogy, as well as his or her use, be influ-
enced by grade-level assignment or
content area. 

Grade-level differences in teach-
ers’ attitudes have been reported in
the literature. Ba r ron, Ke m k a r,
Harmes, and Kalaydjian (2003)
found elementary teachers to be twice
as likely as high school teachers to uti-
lize instructional technology for the
purposes of problem solving or com-
munication. This finding is consis-
tent with previous findings by Becker,
Ravitz, and Wong (1999) that
s h owed elementary teachers to be
more likely to use computers regu-
larly with their students. 

In terms of content area, seve r a l
studies have re p o rted upon the use
of technology in English classes. In
an investigation of the use of tech-
nology in Chicago’s public schools,
Ha rt, Allensworth, Lauen, and
Gladden (2002) re p o rted that
English teachers assigned technology
less frequently than their peers who
taught math. Fu rt h e r m o re, this same
study re p o rted that science teachers
we re much more likely than En g l i s h
teachers to utilize technology as a
tool for re s e a rch or to use a com-
puter as a problem-solving tool.
Howe ve r, another study of a large
urban school district (Ba r ron et al.,
2003) indicated that 24% of En g l i s h
teachers frequently incorporated
computers into their coursew o rk ,
while only 11–17% of math, social
studies, and science teachers fre-
quently assigned computers for stu-
dent work. 

Technology is a natural fit in con-
tent areas such as mathematics and
science. New and exciting uses of
handheld devices present teachers and
students the opportunity to engage
individually with technology to intro-

duce graphics, connect to the
Internet, and think in new ways
about mathematics concepts:

School mathematics in the
future will be far more tech-
nologically enhanced, richer,
more interesting, and more
applicable than in the past.
Business and industry want
e m p l oyees who can think,
read, and understand prob-
lem situations; work cooper-
atively in groups; understand
and use technology; and
communicate effective l y
with others. The appropriate
use of technology in mathe-
matics teaching and learning
helps build these important

skills in students. (Waits &
Demana, 1996)

Beyond the Assessment
of Attitudes

While the assessment of teachers’
attitudes tow a rd information technol-
ogy can offer great insight into how
they feel about the use of computers
either personally or in teaching, furt h e r
i n vestigation of pedagogical practice is
needed to understand fully how teach-
ers of the gifted integrate technology
into their students’ learning process. A
single self-assessment of technology
integration may give some indication
of how teachers of the gifted infuse
technology into the curriculum, but

Teachers may have 
more positive attitudes toward  

using computers for professional 
purposes than for engaging 

students in meaningful learning 
with technology, particularly those 

new to the teaching profession. 
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data from multiple sources will give a
m o re accurate picture. These data
might include student products, stu-
dent interv i ews, teacher interv i ew s ,
and observations of teachers and stu-
dents engaging with technology in the
c l a s s room. Such an undertaking would
no doubt be time-consuming, but we l l
w o rth the effort because it would pro-
vide a greater understanding of the
practices of teachers of the gifted and
p rovide a starting point for addre s s i n g
the staff-development needs and
a p p ropriate follow-up opport u n i t i e s
for these training sessions. 

Many leaders in technology have
emerged over the last several ye a r s ,
p a rticularly organizations that have
c reated technology standards and
publications for teachers and students
( International Society for Te c h n o l o g y
in Education [ISTE], 1998a, 1998b),
conducted re s e a rch related to technol-
ogy and learning (No rth Central
Regional Education Laboratory
[NCREL], 1997; Texas Center for
Educational Technology [T E C T] ,
2003), considered technology infu-
sion issues (State Ed u c a t i o n a l
Technology Di rectors Association
[SETDA], 2003), and provided access
to instruments for evaluating technol-
ogy use and attitudes (ISTE; NCREL;
SETDA; South Central Re g i o n a l
Technology in Education Consort i u m
[ S C RTEC], 2004). The pro d u c t s ,
i n s t ruments, and re s e a rch pro d u c e d
by these organizations offer useful
ideas and re s o u rces that may offer
guidance to the field of gifted educa-
tion in addressing technology integra-
tion among teachers of the gifted.

Addressing Attitudes
Toward Technology 

in Schools

Coordinators of gifted programs,
administrators, and other lead per-

sonnel are charged with addressing
the attitudes and practices of teachers,
many of whom are struggling with
the effective, purposeful integration
of technology into the curriculum.
Facilitating a change in attitude is an
ambitious goal, as many of the atti-
tudes held by practitioners have been
developed over many years, perhaps
even lifetimes. However, it is evident
from the research that staff-develop-
ment workshops that are brief, lack-
ing in follow-up or coaching, and
“intellectually superficial, discon-
nected from deep issues of curricu-
lum and learning, fragmented, and
n o n c u m u l a t i ve” (Ball & Cohen,
1999, cited in Phillips, 2003, p. 241)
do not result in significant changes in
teacher attitude or practice (Hord,
1997; Joyce & Sh owers, 1982;
Spillane, 2000). 

To facilitate change in attitudes
effectively, professional development
for teachers must be transformed to
p rovide long-term, teacher-drive n
investigations that are framed within
the school culture, supported by dis-

trict leaders (Louis & Kruse, 1995),
and rich in resources (McLaughlin &
Talbert, 1993). A new paradigm of
professional development, especially
for technology, must be embraced.
The action research model of individ-
ual professional development may be
helpful in assisting educators in their
attitudinal growth and understanding
of how to incorporate new technolo-
gies into the curriculum (Calhoun,
1994; Palombo, 2003; Ph i l l i p s ,
2003). This professional deve l o p-
ment model encourages the forma-
tion of learning communities within
schools. The learning communities,
or teams, determine areas on which to
focus (Da r l i n g - Hammond, 1996),
perhaps inviting consultants to share
e x p e rtise in the area of targeted
growth. Teams design collaborative
i n vestigations of selected areas to
include regular meetings of partici-
pants, discussion of ideas, reactions,
findings, reflections, relationship to
student performance, and issues of
transferring theories to everyday prac-
tice. Ultimately, “to create inquiry-
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based environments for their stu-
dents, teachers themselves need expe-
rience with learning in inquiry-based
environments. Only then can they
internalize its aims and transform the
ways in which they teach their stu-
d e n t s” (Grant, 1996, Be yond the
Prevalent Training Paradigm section,
para. 7).

An example of a learning com-
munity focused on infusing informa-
tion technology into the curriculum
may be composed of a small study
g roup of four to six teachers within a
school or school district. The teach-
ers would identify regular meeting
times, preferably once or twice per
week, to convene; identify a plan of
action for self/group study; discuss
self-selected readings, reflections, and
implementation of ideas; and iden-
tify other means of pro f e s s i o n a l
g rowth for the purposes of the study
g ro u p, such as bringing in consul-
tants or workshops at local colleges
and universities. This group would
meet regularly for a minimum of one
school ye a r, re v i ewing their initial
goals and re d i recting efforts as
needed based upon individual needs
and student performance. 

The learning community estab-
lished to investigate K–12 applica-
tions of technology may select from
many avenues of self-study, including
teachers’ understandings of how tech-
nology fits within their understand-
ing of active learning; how it may
impact motivation, retention, and
achievement; how the field of gifted
education conceptualizes technology
as a tool for learning; appropriate
applications of technology for gifted
education; how specific technological
applications can be aligned with the
strategies for achieving learning
objectives for content areas; how to
extend the current knowledge base of
technologically proficient gifted

learners; and a host of other litera-
ture-based investigations to inform
the educators. 

Following the identification of
the targeted area of study, the group
may conduct reviews of appropriate
literature, which can serve as the focal
point for subsequent readings and
discussions. Educators should
approach this study from a critical
analysis perspective, noting similari-
ties, differences, and gaps in the
recent publications (last 5–7 years), as
well as deducing the implications for
practice from the literature .
Following this information and dis-
cussion step, educators may then seek
support from the district’s technology
team for guidance in acquiring spe-
cific technology skills, use of various
tools in the classroom, and organizing
i n vestigations or action re s e a rc h ,
either as individuals or as small
groups according to grade level, con-
tent area, or shared interest. During
and following the action re s e a rc h
s t e p, educators are encouraged to
continue to meet regularly to reflect
upon the process together, bouncing
ideas off each other and providing
s u p p o rt, feedback, questions, and
encouragement to each other as they
consider the implications of their
findings and how the process has
impacted their understanding of
teaching and learning.

Taking Action

Russel et al. (2003) recommend
that teachers receive opportunities “to
see and experience the positive effects
of technology on teaching and learn-
ing . . . [by] exposing teachers to
examples of technology integrated
into the curriculum and classroom”
(p. 308). Training is needed on how
to use specific technology, such as
Webquests, Powe r Point pre s e n t a-

tions, scanners, digital cameras, and
handheld devices, but as important in
the training of how to use the specific
technologies is professional develop-
ment that models “how these prod-
ucts can be used to support
instructional objectives,” (Russel et
al., p. 308). Specific to teachers of the
gifted, consideration of the unique
curricular needs of gifted students
and how technology can be utilized to
meet these needs is warranted.
Furthermore, an action plan for how
teachers may begin to consider the
multiple content-area standards, pre-
cepts of gifted education, and how to
infuse technology into teaching and
learning is needed. 

Data-collection efforts focused
upon the effectiveness of these steps
and the impact on the learning,
a c h i e vement, and motivation of
gifted students should be undertaken,
and the results should be used to
reshape the initial action plan and
design appropriate professional devel-
opment for teachers of the gifted.
Through these efforts to gain a better
understanding of the attitudes and
practices of teachers of the gifted and
the effects of using information tech-
nology in the teaching/learning
process, gifted students are one step
closer to realizing the educational
goal of being well prepared for the
demands of the 21st century.
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