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The Public Education system needs to incorpoeateniology in order to advance
learning, as proposed by the authors and otheus.p&per will focus on several areas that have
experienced success as a result of technologyisdhools. Technology and public education
must go hand in hand; without technology, how @amring even occur in the 2&entury?

Technology and Students

Teachers’ access to personal computers at schda@tdrome has increased to the point
where, by 1998, 93% of teachers in grades 4-12 w&rgy computers as a part of their
professional lives (Becker, 1999). A majority ethers now have a computer in their classroom
and nearly 80% have one at home. Most teacherséngbuters useful for preparing handouts
for lessons, recording students’ grades, and duilngr work of knowledge professionals.
However, what is most significant about teachergbivement with computers is not their own
professional use, but the role teachers play icting students’ use of this still-maturing and
rapidly changing technology.

In order for technology to effectively promote eggd learning for all students, certain
elements inside and outside the classroom must pkace. Technology is a tool that gives
everyone an equal chance to learn. Given its $ogmi€e in national and local policy, the first
issue concerns equity, or the goal universal ppdimn. Universal participation, as a policy goal,
means that all students in all schools have adoemsd are active on the information highway in
ways that support engaged learning.

Technology will have the greatest impact on sttglemen integrated into the
curriculum to achieve clear, meaningful objectiv@sntral to this change in expectations for
student learning has been an acknowledgment afdimplexity of three key factors that must be
considered in evaluating the impact of technologytudent achievement (Porter, 2003):

The termtechnologyrefers not to simply one type of technology buatwide range

of electronic materials and methods for learnibgah apply to the use of computers
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in education, but it also can apply to video prditucand distance learning classes.
Each type of technology has different uses andlfutfifferent learning goals.
Assessing the effect of technology on student aelnient is a complex process.
Changes in the classroom correlate with changether educational factors as well.

The keys to raising student achievement are teigecstudents with a solid foundation to
motivate them to learn. As each school becomesatafifie completing instructional and
technical projects, the school begins to reactandtutilize its technology skills to impact the
community. A shift has taken place in recent ydiams teaching technology to focusing on using
technology to support curriculum. It can no longerlooked at in isolation but rather as a
planned program of school change as it relatesittests. Technology can broaden the range of
students’ thinking. Students routinely use techgplimols to find information and interpret data
and present results.

Utilizing technology to support the curriculumnigich more of a challenge than teaching
technology in isolation. When considering the o&chnology in the classroom, one must be
clear about why the technology is important and ftagvgoing to facilitate and enhance learning
for all students. The Department of Education asird these questions in an article titled
“Technologies Impact on Learning” (1995). This@diclearly states that technology can
enhance the achievement of all students, incress#ids’ involvement in their children’s
schooling and improve teachers’ skills and knowtedigechnology enhances student
achievement in both the areas of advanced and Slaicas follows:

Basic Skills
0 Multimedia used to teach many learning styles
o Audio/Video brings the material to life
o Distance learning brings the world to the studedtierstep
Advanced Skills
0 Internet and CD ROMs are used for research purposes
Organization of complex information and recognitafrpatterns

0
o Enhance the ability to draw inferences
o Enhance organizational and problem solving skills
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Individual ten-year studies conducted by Apple &hd Department of Education
showed overwhelming similarities in their resultsem students are provided with a technology-
rich environment:

Performed better on standardized test scores

Explored and represented information dynamicallgpnamy forms
Expanded social awareness

Became more confident, independent learners afidtaelers

Education Department study showed many of the sasdts as the Apple assessment:
Improved test scores
Improved attendance
Increased student comprehension
Motivation, attitude
Increased comprehension

Technology leads to the above successes becaiisevefsatility. The use of technology
in the classroom allows the teacher and the ledonap into all seven of Howard Gardner’s
Intelligences. This gives the teacher the oppdstua teach to all learning styles.

In 2000 the state of Maine recognized the impaeaof not only teaching technology,
but also more importantly integrating it throughthe curriculum. What is known as the Maine
Learning Technology Initiative (or MLTI) was implemted throughout the state to assist the
growing need of integrating technology into thesst@om. This program provided every
seventh grader with a laptop to not only use wihildhe confines of the school but to also take
home to assist with homework. This program imp&arning by improving flexibility within
the classroom and giving students and teachershiliy to work within the following
parameters:

With the laptops the students are more likely totigeir ideas down quickly so that they

can go back to organize and revise their worklatex date

Students are highly engaged in learning becausesttgemotivated by the use of the

computer

The use of the laptops gives the students immethatiback

The laptop allows for differentiated instruction

The lower students have more opportunity for répetpractice and use of visuals

The students in the middle of the class can tatluathe lesson until they thoroughly
understand the concepts
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The higher students can work at their own pace

The state of Maine is not the only state thattfetneed to implement a complete
technology overhaul. The New York State Departneéfiducation devised a three-year, $14.1
million plan to integrate computer technology aeddher training into 55 school districts. This
project adds enough computers to bring the studecamputer ratio from 24:1 to 7:1. Student
assessment is the key to determining if classr@mmniplogy integration is an effective teaching
tool. Many departments of education have invesiilibns of dollars into technology and
technology training for classroom teachers.

The outcome of the New York State project refld@e’.5% increase in the Regents Math
Exam and an 8.8% increase in the Regents EngliamExn the elementary level there was an
increase in the"grade math exam, although this information is imabesive because in order for
an accurate percentage the technology would havéohae withheld from a sample group of
students (Mann, Schafer, 1997).

Utilizing technology in the classroom not only anbes student learning by increasing
motivation, test scores, giving students the oppaty to work at their own pace, and to learn
new communication techniques with people from afirahe world, but it also prepares them for
the future. For some students the future may rhagrer education and for others it may mean
preparation for the workforce. In this day and egmputers and technology is infused into all
aspects of everyday life—from the classroom tohitime and in the workforce. The ultimate
goal of educators is to assist in providing stuslevith the tools and skills necessary to succeed
in future endeavors, and in today society futurdeanors undoubtedly mean the use of
technology in some form.

Assistive Technology

Student use of technology is not limited to desktomputers, LAN-connected classrooms
and educational software. Some students requilmtdogy to function in a classroom and fit in

like their peers; this is in reference to studehdd have special needs. Whether technology is
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mandated by an IEP (Individual Educational Plan)sed by a teacher to modify the educational
process for a struggling student, Assistive Teabgywl(AT) is an asset. Assistive Technology is
defined as “a device, piece of equipment, or prodystem, whether acquired commercially off
the shelf, modified, or customized, that is usethtoease, maintain, or improve the functional
capabilities of a child with a disability” (Bowse&000). “In education, this increasingly refers to

computer-related applicationsivw.enablingtech.ieND). As of 1997, assistive technology

became a part of the Individuals with Disabilitegucation Act (IDEA) making it a law for

school districts to provide special needs studeiitsassistive technology. A district can no
longer fail to provide technology to students,east those with disabilities. Districts and
individual schools now need to budget and set goaleducational technology integration so that
all students have an equal chance at educatioce¢ss.

Schools need a technology budget and to includentdogy integration as a resource for
students. Schools all over are now able to offsistive technology; as a result, special needs
students benefiting from the inclusion of technglage doing today what their counterparts a
few years ago never could imagine doing (Curtiss200/any special needs students spend most
of their educational career feeling inferior toithmeers. Imagine the feeling of success a
struggling student can achieve with the use ostigsitechnology? It's something many of us
take for granted.

Technology used by students is an enhancemeng tutiiculum and what the students
are learning. Technology for special needs stderdften the only way to bridge the gap
between success and failure. The integration dinelogy in schools is not just a nice idea; it is a
‘have to’ for some students and with the modificas to IDEA in 1997, it has become law. The
examples below listed under “Assistive Technologgiples” show how technology has
enhanced the educational experience for studestfiive special needs. Without technology

integration, these students would not be able pgeence classroom or learning success; the
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modifications that technology gives to them helpgéase their learning potential. All of our
students deserve a fair chance at success.

Technology and Teachers

Not only does technology help increase the vafubeeducation a student receives, it is
also beneficial to educators. Technology helpseia®e lesson plan value, makes administrative
tasks more efficient, and helps with professiomairgh (Herdman, 1995). Resources available

to teachers are endless. Listed below are jteswvaf these:

Internet access to unlimited lessons plans to éelance daily lessons

Internet access to bring the world into the classro

Software that can be used in conjunction with &xtook

New textbooks that provide Internet activities $tudents

Digital cameras, video recorders, scanners, argf oibw hardware items that allow

teachers to train students on how to boost projeatsake them more meaningful
and impressive

Test generator software

Internet grading systems that allow students anenpg@ immediate access to graded
assignments/tests/grades

Word processors to increase the professionalisrapafrts
E-mail to receive timely reports and information
Online courses to further education

Online student portfolios

"Teachers may be forgiven if they cling to old ralsdof teaching that have served them
well in the past. All of their formal instructiomd role models were driven by traditional
teaching practices. Breaking away from traditicaggbroaches to instruction means taking risks
and venturing into the unknown. But this is prelgisehat is needed at the present time™{21
Century Learners, 2002). What this statement iesgh that it is vital for teachers to not

continue to “do it the way it has always been dbridore importantly, we can prepare our
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students for futures that involve technology—whethis a mechanic, nurse, engineer, teacher,
etc., by creating a foundation they can build &ff ®echnology is not a passing fad; as educators
it is important to embrace it and make it meanihghd useful in the classroom. “Our children
can't wait. The future is now. We need to be prieywgpthem for a future that few of us can even
visualize” (Edwards, 2004). If the effort of thehsol district is based on limiting technology,
then this same district is providing a disservizéie community.

"Education is the only business still debatingukefulness of technology. Schools
remain unchanged for the most part, despite nurseeforms and increased investments in
computers and networks" (Paige, 2004). Perhapsythe of logic will change as more educators
enter the profession prepared for technology tarbmtegral part of the job. There is no basis for
technology to be hurtful in the classroom. Techgylis a tool to be used to enhance learning. It
does not replace the teacher in the classroomhareces the learning environment. With
technology, educators can create engaged learierare excited about education!

Technology and Parents

Children and young people are among the mostecttizens of the new era of the
information age. Often, children are the firsthieir family to make use of and master the new
technology. Computers and technology are hertatoand that is changing the way young
people learn, play, and get ready for their futuoek life. Children are increasingly using new
technologies in their schools, libraries, homesl, @mmunities. Information literacy skills are
increasingly being expected of young people. Yopegple fluent in information resources will
likely have advantages in the workplace. The Chiids Partnership Organization published an
Internet article entitled/Vhat's at Stake? —Why Computers Matter to YourdCRilis article
outlined the following statistics: In the decaddhs 2000s, an estimated 60% of new jwbs
America will require technological skills and con@uknow-how; workers with computer skills

earn 10-15% more than workers without these shill$fay 1997 nearly 10 million children
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were online—a five fold increase from fall 19950a889% of parents believe that computer skills
are important to their child’s educational sucq&shacter, 1998).

Parents can and want to help their child(ren) becmore technologically literate.
Research has shown that family involvement in &dsheducation is one of the most important
ingredients for success (Children’s Partnership8)l9 Here are some ways that parents can help
their child(ren) become more technologically litera

1. Parents need to check that their child’s schooldmaisis making use of the appropriate
technology to enhance each child’s learning. Schoekd to be integrating technological
resources that are available to them to help dluséearning gap between children who
are prepared for information-era jobs and those arka’t (Learning Partnership).

2. Parents need to be aware of their child’s onliri&viies to ensure that they are involved
with sites that are fun, useful and safe. Pardrdsld share the experience of going on-
line with their child and using the Internet todenedium of rich learning opportunities.

3. Parents should be a child advocate for all chilanethe community by checking on the
educational and technological resources availalitéamthe community library,
boys'/girls’ clubs and other local agencies thavsdhe needs of children.

Technology and the Community

But parents are not the only adults that shoulaeatte for improved learning
opportunities through technology. School board; eduncil, county, state and federal elected
officials also need to be involved and aware oftéolnological needs of the community as a
whole.

Student use of technology for school does not occarvacuum. Student’s experiences
and those of their states, districts, schools hiei@; and parents strongly affect how the Inteimet
adopted for use in schools (Levin, 2002). Commyuznd local companies can do their part to
create or sponsor content or information sites didieectly at kids of all ages. Classes could be

offered through a local agency such as adult edhrcat the library to educate families and
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community members about technological literacyhd®ts and community agencies should
address the learning gap created by those whothatechnology and those who do not.
Technology resources should be a priority maddatvaito the community as a whole.
Students with a rich background in technology ugsecaming to school with different
expectations, different skills, and access to tffie resources than their peers who do not have
the background in technology (Levin, 2002). Schiistrict personnel should regard the current
research on successfully developing, evaluatinglying, and implementing a wide range of
technology-based education programs (North CeReglional Educational Laboratory, 2004).

Technology and Success Rates

Looking at teachers’ primary objectives for computge can illustrate how teachers are
utilizing technology. The most popular use for catgps among the surveyed teachers was
research. “There is a strong relationship betweachers’ general philosophical viewpoint about
what constitutes good teaching and the particldgratives they view as most central to their use

of computers with students” (Becker, 2000).

Figure 7
Teachers® Primary Objectives For Computer Use
(% of Teachers That Report the Following Objectives As Among Their 3 Most Important)

Get information or ideas
Express self in writing
Mastering skills

Computer skills

Analyze info

Remediation

Learn to collaborate

Learn to work independently
Present info to an audience

Communicate electronically

80% 80% 100%

Sample: Probability sample; teachers who used computers with their selected class.
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Figure 8 shows the difference of computer usedanregeaching style. Teachers that fall
into the “transmission” style, for the most pait dot assign computer work. The “transmission”
teachers that assigned computer work focused aforeing skills and remediation. Teachers
that are more “constructivist” in their approachatiyp used computers to communicate
electronically, present to an audience, and leanoliaborate (Becker, 2000). When looking at
the success of technology in the classroom, tegdtifles need to be taken into account. If a
group of teachers that are not using the techngdogyided or only using it for reinforcement
and remediation, results will be skewed.

Figure §

Objectives For Computer Use Are Also Linked To Teaching Philosophy
{(Transmission Oriented vs. Constructivism)

Transmission Oriented € » Constructivism

Communicate electronically
Present info to an audience

Learn to collaborate

Get information or ideas

Express oneself in writing

Analyze information

Improve computer skills

Learn to work independently
Remediate skills

Reinforce skills

Did not assign computer work

-0.40 -0:20 D.00 0.20 040 D.60 0.80

Semiple: Probability sample; teachers who used computers with their selected class.

Figure 9 elaborates on the information found guFé 8. The computer use is broken up

by software by teaching philosophy. The chart comdithat “transmission” teachers and
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“constructivist” teachers are almost polar oppasitealso illustrates that software that promotes
critical thinking and collaboration is rarely udeyl“transmission” teachers. This information

should further help clarify the correlation of teang styles and effective uses of technology.

Figure 0
Frequent Use of Software (In 10+ Lessons)
by Teaching Philosophy

Frequent student e-mail

Frequent presentation softwars

Frequent multimedia

Frequent spreadshest/database

Frequent word processing

Frequent simulationfexploratony

Frequent CD-ROM reference

Frequent graphics oriented

Frequent WWWW browser

Frequent skills games

Mone frequent but some accasionally

Only exploratory at maost

Mo software used by students

0% 25% 50% 5% 100%

Most — ) o ) Most
B onsrucivist B 37 quartile [ 2° quartle [ traditional
philosophy philosophy

There is a massive difference in computer usedmtveonstructivist teachers with five
computers in their classrooms and constructivesthers that do not have five computers in the
classroom (Becker, 2000). Figure 10 displaystiesiased computer usage when systems are
more convenient for regular student use. The isg@aise occurs in word processing and non-

game computer software. This increased use is ii@poin raising student achievement.
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Figure 10
Frequent Use of Software by Facilitating Condition

Frequent use of
word processing

6%

Frequent use of
at least one other
type of software
(besides skill
games)

0% 20% 40% B0% 80% 100%

O All academic teachers
B High constructivist academic teachers

W High constructivist academic teachers with 5+ computers in the
classroom and average or better computer knowledge

Sample: All acadenue teachers in probability and purposive samples.

Figure 11 shows that computer use amongst cotisiai¢eachers with average or better
computer knowledge and five or more computerséir ttlassroom is substantially higher than
the teachers with little or no computer knowledBedker, 2000). There is a definite pattern that
develops around computer usage. Teachers with o@nteaccess to computers are more likely
to have students use the computers on a regule; basl constructivist teachers with convenient
access to computers are most likely to have stadesgt the computers on a regular basis. The
quality of the computer usage is related to thehteds philosophy. Constructivist teachers are

more likely to provide students with meaningfulergctions with technology.
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In Wenglinsky's National Study of Technology’s Ingb@n Mathematics Achievement it
was found that “eighth-grade students who usedlation and higher order thinking software
showed gains in math scores of up to 15 weeks afpade level.” Higher order uses of
computers and professional development for teachrerselated to the academic achievement of

both fourth- and eighth-grade students in the afeaathematics (Wenglinsky, 1998).
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The advances in networked technologies make compuatek full of social and
collaboration opportunities (Scardamalia and Bereit996). The following chart illustrates the

success of the Computer Supported Internationaieg Environment (CSILE). “CSILE
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students surpass students in control classroomseasures of depth of understanding, reflection,
and also on standardized reading, language, arabutary tests.” CSILE also maximized

student reflection and encouraged progressive thtpegploring multiple viewpoints, and

thinking for oneself (Scardamalia and Bereiter,&8)9%Fhe differences between the control group

and the CSILE group are clearly illustrated in ¢hart found below.

Examples of Technology for the Teacher

An excellent example of technology used as attaksist teachers, students,
administration, support staff, and parents is dmergrade book. Our district piloted this
software during the spring semester of 2005 aneiiee district will be using it this school
year. Both students and parents have passwoed®tothem access to their or their child’s
grades. As soon as a teacher inputs graded assigsnt is reflected for the student. This helps
the teacher from many standpoints—students hat&nnaccess to grades and missing
assignments which eliminates the teacher’s nepdode this information via missing work
printouts or other ways. Also, at the end of #re, all the teacher has to do is send the
completed grades and they are submitted for reqaods. This grade book can be accessed from

any computer, so grades can be entered from horgesgsily. This helps the parents because
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they no longer have to rely on their child proviglthem with the appropriate grades for
assignments and test—they can check it out for ¢seéras. It helps the students because they
always know what the grade they are receiving isalsib provides a checkpoint for teachers in
case they have entered an incorrect grade. Isla@ministration and support staff with the
processing of report cards—they only have to ghiam. No longer do grades or disks needs to
be collected from staff and entered in—it’s all daiready. The time factor involved
dramatically reduces the amount of time neededawoually figure grades.

WebQuest Examples

Utilizing technology in the language arts classrdomsomething other than an
expensive paper and pencil is almost unheard sdine classrooms; however looking at more
constructivist uses of technology will assist asyguage arts teacher in the most beneficial use
of technology. Gail’s favorite use of technology foe language arts classroom is the WebQuest.
She created a WebQuest for every literature stodypteted as a class. She discovered that her
students are more motivated to read the book, lsedfwre is a project that requires them to
know specific things that happen in the book. Tlndents seem to feel more ownership of
projects that give them choices and allow thenhitaktfor themselves. Several links for her
students are provided to use to add to their prdp@wvever they are in charge of how the project
turns out.

Two examples of these WebQuests can be foundvat.coralacademy.org/45and

www.coralacademy.org/annefraniCreating a WebQuest can be somewhat time congpiimit

the end results justify the time spent in preparatGail has found that projects that actively
engaged students in the learning process allel@ies of grading. When the projects are
complete, she simply uses the rubric to gradeitta project. The students see the rubric ahead
of time, so their final grade is not a surpriseefiéhare WebQuests available to use that other

teachers have createdhditp://webquest.sdsu.edu/
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Assistive Technology Examples

The 2004-2005 school year was the first time Shased assistive technology in the
classroom to help a student blossom and be alfilmétion more like her peers. Using an
AlphaSmart 3000, Betsy was able to increase hdicagipn and skills in writing and written
answer-type homework. The AlphaSmart 3000 is tofapized word processing device that
allows students to type text directly into the adeviedit it, or send to a computer to a printer.
Betsy, who had a writing process deficit, usedAlphaSmart to type stories, answers to essay
guestions, or complete spelling assignments imalyi manner. Previous to using the
AlphaSmart, she would struggle for up to 20 minutewrite the answer for just one question.
Writing stories at home were a nightmare for héer mother told me that since Betsy used the
AlphaSmart starting in November there was an irsgéa her writing skills that could not have
happened if she were required to have handwrigsigaments.

Shawn has another special needs child that bedefitsatly from this technology. He
was able to work with the Special Education Departhof his school to obtain an AlphaSmart
for him to use with no problem. Our school hadlthdget to get some more AlphaSmart units,
and Kieran is now able to have his own unit toinsschool and at home. Again, the use of this
technology makes a huge difference in how Kieraabis to function in the classroom. His IEP
can now give him the least-restrictive environmesing this technology to get his work done in
class like his peers.

Lukas, a student at a Spokane High School hadaardr® play the euphonium in the
school's band. However, a debilitation birth défeé him with limited use of his limbs. Since
he couldn’t participate in sports, he used bananasutlet for his creativity and energy. At first
he could only play one note in the musical scdrkis meant he would sit and wait for his one
note to come up, and then play it with all his hedhe band teacher, knowing that Lukas would
love to do more, sought out the help of Robin Amenthusical repairman and inventor.

Amend’s grandfather was able to play in a band witly one arm, so he took on this challenge
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in a personal fashion. Soon after, Amend had dgeel a euphonium that had its valves operated
by a joystick that Lukas could maneuver. Now Lu&as play all the notes he needs in the band
(Curtis, 2005). Where would Lukas be without thelusion of technology in school? Although
he has a positive attitude and a winning persondliw long could he have kept up his hopes
without the technology that provided him with theans to his dream?

One final example of the integration of assisteehhology benefiting students is the use
of the Kurzweil software Shawn uses to help strunggieaders. This year he had one student
that was to use the Kurzweil technology to help heiad for comprehension in content areas.
Ryan loved to use this program. He could takeextbook to the room that had the scanner and
software. Then he would scan in the text to bd seal pick a computer voice to read the text
back to him. He would follow along in his book aslistened. Ryan liked it so much that his
enthusiasm spread throughout the class and soensitidents were asking to go with Ryan to
“have the computer read to them.” It worked owtagifor me, too, since there were about five
other students that were low readers and couldhesKurzweil to help them to prepare for tests.

The Kurzweil is effective because it can providaethod of reading that is multimodal.

It can make the most of auditory, visual, and Kinetic modes of learning to give the user a
three-dimensional learning environment (Antoni89%). Students can use the Kurzweil
software to improve their writing skills, also. Ersoftware allows the user to hear the computer
speak what they are typing, view the piece theyeading as they type, or view their draft as
they type and/or listen (Bridges, 2004). Thiswafe can and does benefit a wide range of
learning difficulties.

Pro Technology

As educators, there is a responsibility to engaich and every student is prepared
for life after school in the best way possible.tha 2£' century, technology education is

a must and a key to success. With the inclusiassistive technology to the Individuals
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with Disabilities Education Act in 1997, for mantydents technology inclusion has
become law. By including technology in the edwmasystem, all students will be better
trained for entrance to the workforce. Technolsgyvy students will be contributing to
better their communities with their knowledge. luing technology in the education
system helps all: students gain beneficial skidlachers have access to more tools,
parents have better access to teachers and ujodatiesir students, and communities
have better prepared individuals entering the wodd. To ensure students the most

opportunities in life, technology in school is astu
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