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This study explored the efficacy of web-based workshops in topics in elementary school
mat hemati cs in fostering teachersod
technology, and thereby promoting more positive attitudes toward using computers and
Internet resources in the mathematics classroom. It consisted of in-depth interviews of
selected workshop participants in order to provide information on whether the goals of
the workshops were realized, and if so, in what ways these goals were accomplished. The
interviews showed that most of the students in the experimental group felt comfortable
using web-based resources in teaching elementary school mathematics. It was also found
through the interviews that all students agreed that the workshops helped them become
more confident in using computers to teach mathematics. The findings of this study
provide further compelling evidence to support the recommendations of many national
reports, such as the NCTM Professional Standards for School Mathematics (2000), to
substantially increase the role of instructional technology in the contemporary
mathematics classroom.
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INTRODUCTION incorporate technology in the classroom (Doering,
Huffman, & Hughes, 2003). Research on technology
According to National Council of Teachers integration in mathematics education has examined the
Mathematics, (20 0 0) , Ot ec hnol o gy effectivenesssof spreatisheets |and i dynamic geantethyi n ¢
and learning mathematics; it influences the mathematics  software on achievement (Isikal & Askar, 2005),
that is taught and enhaocomptsrsars 2Digdometrit Isarning (OdkanrAtun, &g .
attitudes play an important role in using technology in  Smith, 2005), and dynamic geometry sketches (Sinclair,
teaching and | ear nltisnry nt80t) e firdings of tise 6tudigs upport Eorhputers in
i mportant to i mprove t enatbemaics achingand tearningu Fbreeample, tsikala r d
computers in the classroom because it may enhance and Askar (2005) investigated the effect of spreadsheet
mathematics teaching and learning. However, many pre- and dynamic geometry software on mathematics
service and in-service teachers are unfamiliar with the achievement and mathematics self-efficacy. The results
types of technology available for teachers. Also, many indicate that using technology effectively as a learning
teachers lack the knowledge of how to properly tool improves student sd mat henmn
Olkun et al. (2005) found that students who did not
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have computers at home initially had lower geometry
scores. Therefore, Olkun (2005) suggests that in
schools, it seems more effective to integrate
mathematical content and technology in a manner that
enables students to do playful mathematical discoveries.
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Sinclair  (2004) found t hat
Sketchpad activities helps students notice geometric
details, explore relationships and develop reasoning
skills related to geometric proof.

On the other hand, research has examined preservice
teachers views on instructional technology in teaching
(Di, 1999;Wang, 2001; Beyerbach, 2001; Goos, 2005;
Shamatha, 2004). Di (1999) examined the impact of
instructional technology in an educational foundation
cour se on student 8s
technology. The results indicated that while utilizing the
Internet for research, students improved their
perception of instructional technology related to
confidence and comfort level, frequency of computer
use, and views on instructional technology in teaching.
Wang (2001) investigated student teachers' perception
and practice of the teacher's role when teaching with
computers. The teacher's role was measured as teacher-
centeredness and student-centeredness, and results
showed a significant difference in computer use
although no difference in perception of use.

This paper examines the interview of ten pre-service
teachers. These pre-service teachers were asked various
questions about technology and the quality of training
they received to prepare the pre-service teachers for
teaching. Nine themes of the pre-service teachers
responses were chosen and discussed.

Purpose of the Study

The purpose of the study was to design workshops
with primary purpose o0
and their competent and fostering more positive
attitudes toward using computers and Internet resources
in the mathematics classroom. In addition, the purpose
of the study was to examine whether these workshops
achieved their aim and how.

Research Questions

Question 1: Do pre-service teachers perceive the
importance of technology in enhancing mathematics
learning and supporting effective mathematics teaching?

Question 2: How do pre-service teachers feel about
using computers or Internet resources in teaching
mathematics?

Question 3: Do pre-service teachers increase
confidence and lessen anxiety toward using computers
or Internet resources in teaching math attending web-
based workshops on mathematics education?

METHOD
Subjects
The subjects of this study were undergraduate

students from the preservice elementary education
program. They were enrolled in the course, Mathematics

136

perceptions

u s i Qordent dndh ®etho@® efar nite t Eéemenditasy School

course. The course offers students experience in
developing mathematics lessons appropriate for
elementary instruction based on an investigative
approach to elementary mathematics instruction, which
is purposeful, inquiry-based, and meaningful. In
addition, students explore appropriate technologies that
enhance mathematics instruction. Ten students were
interviewed.

of i nstruc
Treatment

In this study, students received six weeks instruction
(18 h) in this study. Topics related to geometry, data
analysis and probability were covered as part of the
regular classroom curriculum in Mathematics Content
and Methods for the Elementary School course.
Students were trained about web-based instruction (Lin,
in press) before treatment. The instructor introduced
several interactive web sites which are appropriate for
elementary students such as National Library of Virtual
Manipulative (National Library of Virtual Manipulative,
2007) and Illuminations (National Council of Teachers
Mathematics, 2007). Students explored the interactive
web sites to get closer look of geometry. Next, students
were asked to come up several different ways of
solution and discuss in the classroom (Becker and
Shimada, 1997; Hashimoto and Becker, 1999). For
example, how many proofs of Pythagorean Theorem
you can find on the internet? Students were not only
asked how to find the answer but also were asked to
disdusetbetremsanivhg.g t eacher s o

Interviews
Purpose of the Interviews

The purpose of the interviews was to confirm the
students?o l evel of co
understanding of the role of computers in promoting
effective teaching and learning mathematics. In addition,
the interviews investigated pre-s e r vi c e
toward using computers and web-resources in teaching
mathematics in elementary school. The interviews
provide the opportunity for the interviewer to observe
the subject and the whole situation in which he or she is
responding. Questions can be repeated or their
meanings explained in case they are not understood by
the respondents. The interviews provided insight for the
interpretation of the study.

Procedure of the Interviews
Interviews were conducted with 10 students. They

were asked to participate in one 40-minute interview
after the workshops. The interviews, were audio-taped
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wi t h
interviews were prepared but the interviews were
conducted in a conversational method. The interviewer
made sure that all questions were asked and a clear
answer was given to each question. The following is a

student s d uesgoesr ghitle s i d'lree pre-sSErtice teachgrs reported using computers

at school when in the elementary grades. For example,
Lauren stated, olt
school required that once a week we had computer time.
Wedd go

start

f ore aarnn hhoouw ,t oa ntdy

sample of the interview questions: Bridget said, O0When | W &
First Part: TO what extent do you think about computers once a week, but there was no Internet
teaching mathematics with computers and web-based connection with that. We
resources? Is it important? Why? addition, she indicated that some of the games that she
Second Part: How comfortable do you feel in using played were Mathematics games where the player was
web-based resource in teaching mathematics? given many problems in an attempt to get as many right
Third Part: What aspects of the workshop in as possible. Kristin said that in elementary school they
geometry were beneficial to you? What aspects of the only used the computers to play games related to Social
workshop in data analysis were beneficial to you? Studies. Christine said that she was only taught how to
type in elementary school, and in high school she used
Data Analysis the computer primarily to type papers.
Three of the pre-service teachers started using
For the qualitative research questions, to answer computers at school in middle/junior high school. For
guesti on oserdce teached gercejver tee  example, Jennifer said that she used the computer for
importance of technology enhancing mathematics word processing as well as playing the game entitled
learning and supporting effective mathematics teaching? o Or egon Tr ai | 6. Kim said,
6, and quest i o-service teachers fed Howt dbo@peeher something a
about using computers or Internet resources inteaching had to find things using
mat hemati cs?6, and -sgvicee sttoigoent hehr ¢ @: PoWer Pgiteat e p
t e a c htieudesstdivardeuging computers or Internet  would do mostly games, adventure and mathematics
resources in teaching mathematics change aftr games 6.
attending web-based workshops on mathematics Six pre-service teachers reported that while in high
education?6. I nterviews schoel thegy neeemuged compueed in their mathematics
cl asses. For exampl e, K
RESULTS just used ¢ ad xlotlwiht graphisaé w e
calcul atorsbo. When askec
The studentsd interviewst lceomeatiisdse dclods s ,hr@el Idy

sections of questions. Five themes were extracted from
the interview data. Those themes include: prior
experience with computers and web-based resources,
using web-based resources in the mathematics
classroom, importance of technology in the
mathematics classroom, geometry workshop, and data
analysis workshop

Theme 1:Prior Experience with Computers and
Web-based Resources

The first theme is covered with pre-s er vi c e
prior experience with computers and using web-based
resources. When asked how long they had been using
computers, eight of the pre-service teachers responded
that they had been using computers since kindergarten.
However, seven of the pre-service teachers noted that
their use of computers at a young age occurred primarily
in their home. For example, Ki m st at ed
using computers since | was about seven years old, and

school. | went all the way up to AP-calc and we never
used computers. Never had any supplement to the
classroom instructio n 0 . I n
computers were in mathematics classes in school, Tara
responded, ol n
year was the first year that | started using any kind of
technol ogy with

In summary, it appears that very few of the pre-
service teachers had extensive exposure to using the
Internet and web-based resources. Most pre-service
tdacBers €efoedi thabthey used it mainly for research
for papers, to chat, or to check email accounts, and
most of these activities were done from their home
computer. The pre<s er vi ce teache
first question clearly indicate a lack of experience in
using computers to a great extent prior to entering
college. Several pre-service teachers did indicate that
theyOhhd & ¥ofhputdt fh €héir home while growing up.
However, many reported computer use in school at the

response
mat hemat i |

mat hemat i

rs i

my dad has al ways had cdemptay! riiddié/juniornhight dhdehigt sehiof I&& W e
al ways had at | east t wo @nlyforlplayigg®nes or Ssing word procestng. f a mi |
Apple for me when | was three, my mom taught Apple

workshops atagifed s chool 6.
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Theme 2: Using Webbased Resources in the based resources for various subje c t matter sé. T
Mathematics Classroom service teachers responded that they felt fairly confident
The second theme focused on pre-s er vi c e N P09 vhelaébps%d gresources to teach.  Christine

expresse that she felt fair]l
confident that | will be able to grow professionally using
technology in the next year, and be able to implement in
my <c¢l assroom, i n mat hemati cs
thinko. Jenni fer sai d, ol i
introduced to many resources that are out there. |
havenot real ly bhnatdeminthe oppor
classroom setting yeto.

In summary, ten pre-service teachers indicated that
using web-based resources in the classroom would be
very enjoyable for them as well as for the students. All
of the pre-service teachers stated in some way that they
would easily be able to find the resources they needed,

beliefs about using web-based resources in the
mathematics classroom.  Pre-service teachers were
asked whether they think web-based resources are
enjoyable and stimulating, whether they like using web-
based resources when teaching, as well as how
comfortable and confident they feel about using web-
based resources in the classroom.

When pre-service teachers were asked whether they
like using web-based resources to teach mathematics,
seven out of ten of the pre-service teachers stated that
although they have not had the opportunity to do so,
they do believe that they would like using web-based

resources to teach mathematics. When asked whether but would have to take time on their own to practice
they think web-based resources are enjoyable and P

stimulating several pre-service teachers respond using them befor_e mplementmg usage in the classroom.
positive For example, gifEal BRY YIS SO EFRERLLy . 1o
of teaching, definitely, because you get to see all the teach mathematics g

positive reactions from the kids. And in terms of ‘

student séyoudr e-on gcenputer n g Themh 2 rmpartance of Technology in a

workét hey woul d act ual Iy bathemalids €Elassraoms ee the visuals o
o no ST SIS0 el ll i ol o P 0T BB | K
stated, ol think its dsef%f? abBufl She Imborlce B einiohy i e MY 2
' . . . mathémAtids ‘cifssrodm. Sul' b Ghe el %re-serw e
_becau~se alot .Of them get discouraged with mathematics, teachers, nine reported techn?logy and comqyters fLan ~
I R i L R SRR
! y tpartiéipgnf31 stated  that iﬁg fic nglcgby in ""the 9

and the computer can really help, just give them a visual mathematics classroom was not impartant.

(r:)ar: h(;vz llimr t?ecauge 1:the vcvaL1 alat 6ans1es arr:dathri)nps ® 1 TWhet "asked %/hy ttheyefé/lt tﬁatacgmptﬁe% “and ! ‘e an
’ y Play g g technology is an important part of a mathematics

toobd. . X .
: curriculum, six of the pre-service teachers stated that
When asked how comfortable and confident they computers are an important visualization tool. Further,

Ir?gth:%zl:;[cs ”S'n_?hewfgébgrsifd Ort?s?ﬁécin n r;_e:::yirég they indicated that computers are an excellent tool for
' jority P vi sual |l earner s. For exampl

ff;?ghexeﬁsbgosggeg;gﬁ:ggse){nfilﬁJaclﬂ)gscrg?r;ori?&? \SAE;IiEZ]h lot of times, with students who are more visual, the
N g ~ ' ' ebsitgs that you can acltually see, .like the s apr(\es and
ol feel t hat | dm comforegDBS n 2N Witﬁtm:' On c

€ 1] [
. . éts, where you can actually plzﬂl Shoun
find them, | think that 1 need to go through and play different shapes, or something like that, its easier for

with that for a while by myself so I can find all the them to_nderstand the concepts, if they are more

things you can do Withvfegﬁ I &' ik & cher?rmdic%e%n?ﬁatége'[

questions more quickly, and save time in the : .
classroomé6-seAubthet epch computers 8.||PW students wsualc{epresentaltlons that are

l.
feel sort of comfortable. | have a good start in thinking S ien mlrgplo Ss;blé t show Wit pen aid paper o Ey oar d

~ . WS i.n a chal :
a b o ut —w hat | o d . i ke 1 ° isﬁlore’preseﬁta%oﬂs he'lp Oﬁﬁd&wf’% betf%rrbur?déjrs and how "t o
integrate it into the mathematics curriculum, but I do n & ifferent concents

feel totally confident Y el e i& as & ([} h%%en()}] used i
. ¢’ pre-Service teachers stated that computers and
When asked how confident they feel about technology can help enhance Geometry, and four of the

us";?xwité:g:rs\?i%gisezg{gz 'Pe Itthfhzltai?]:eoovryére confident ten pre-service teachers indicated that computers allow
P y for manipul ati on. Ftoink e x a mp

about using web-based resources in the classroom. For : . :
exampl e, Shea expl aine dW'tg E%qul?tggﬁo%c&néjoglrfé%reﬁl;a}ng(ljeéoirﬁs#ruf%tl n, have
good basis for it, and | know the resources to go to if | yre-s ervice teacher s i m stoat e
donodt know the answers Eﬁemyisqty§ISt£§)6'§Ctang< iltthénk
have a good start to get my students involved in web- '
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shapes, t h e yat itdlawks @ke, andk theo
computer is a really great way, especially like the
Geometry website, the 3D shapes, to manipulate it, and
have the kids |l ook at i
that as easily, you
Nine of the pre-service teachers stated that
computers were an important part of mathematics
because computers are a motivator for students, making
mathematics more interesting. Six of the ten pre-service
teachers stated that using computers as part of a
mathematics curriculum motivates students.  Kristin
stated, ol think comput
in mathematics, because, its very colorful and exciting
for them, and | think it might make them more excited

about Mat hemati cso.
gettingont he comput er , and
theydre | earning, but

game-t ype at mospherebd.
motivator for students due to the fact that kids love
getting on the
she stated, o | t hink
something exciting and new. And if they get to do their
Math problems on the computer, | think that would
motivate them to actual

Three of the ten pre-service teachers mentioned that
with computers being such an important part of society
and many jobs demanding computer skills, it is
necessary for students to be exposed to computers and
computer programs and
of our society depe mdess
applications, so they
wi || help them become
activities they can do using computers on the
internetéif the resourc

In summary, a majority of pre-service teachers view
computers as important in a mathematics classroom.
They indicated computers provide a visual
representation of a certain concept that is difficult to
understand by using paper and pencil only. They can
help enhance Geometry concepts because they allow for
manipulation.  In addition, computers also provide
motivation for students in making mathematics more
interesting.

S

Theme 4: Geometry Workshop

The fourth theme focused on the workshop in
Geometry. When asked pre-service teachers about what
aspect of the workshop in Geometry was beneficial to
them. All of thetenpre-s er vi c e
positive. Three pre-service teachers mentioned the Tan-
gram program to get ideas across to kids as the biggest
benefit from the workshop on Geometry. For example,
Mol |y saiddé | t hgoam gnh Wwas
really neat, because you really needed some logic to
figure out how am | going to put these shapes together,
t o form the shape
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comput ervwer e Whseinn gs hteh awa s,

teachekord

t hat

v hahl enging. 6 Kr i sréemember st
doing was the Tangram sheets, where you had to put
them in there, and just the different patterns, and |
enjoyedathe dsite t thate igcorpaerated |mdsic dnto the e

.
[

knowijfiietremsi patpaparsod

Three pre-service teachers reported that the
Geoboards program was their biggest benefit from the

wor kshop on Geometry. F
Students are able to manipulate like in the GeoBoard
website, theydre able to

Three pre-service teachers reported that the 3-D
program wasatheile biggest Henefinfromn the veorkshop t e
on Geometry. Lauren sai d,
were introduced to was the one with the geometric

K solids andi their propertiest Wergat ® kqk at thes¢ B s
ashapes) ds they frotatéd haedscleange tige @atoe & ée o

t fazee ychdngeethe avdlumed, thh anaasurements, fand n

Ra hemap Isoaried ,t hoe csohnappuetse rfsr oanr e

I think the 3D websiteél

aysokue dc a

t wayatyouldhappen onithe compuser, inkthe é¢lassrgom. f u |

The kids can zoom in and see different things that they

woul dndt be able to norn

cpudad Wlkeéi mi wed yo6i ntegrat
When asked whether the workshop helped them to

feel less anxious about using computers when teaching

Geometry, nine of the ten students felt that their

confidence was greater and anxiety was less from taking

thé wovkshap eon Geonddtoy.| Foryexamaple, i Christined s o

ehatedbnd&leapy é.ITheered 6 sl iek

newbdntaskng@hexz baail d gdp n & a

fgeamiel ime wpebi fcioanp ptl ace&e
exampl e if I d&dm going to
¢osthatd woeld do Tam-grdma énd havé them explain

the shapes. 6 Kristin sai
websitestha t | didndét realize
I think that being shown that in class gave me more

confidence that thereds
that | can pull from and

Theme 5: Data Analysis Workshop

C

The fifth theme focused on the workshop on Data
Analysis. When pre-service teachers were asked about
what aspect of the workshop in Data Analysis was
beneficial to them. Al of ten pre-service teachers
responded positively. Five out of ten pre-service
teachers mentioned the Create-a-graph program was the
biggest benefit from the workshop on Data Analysis.
eramphees Moé il ¢ -a-geaphi d
where they give you different options of the graph, it
wasndt just a | ine graph

of differ ent options to expl ol
t think thatathe graphtsirukatorsTerergood...the different
kinds of graph that they
you know you have this data, and a bar graph, or a line
theydre showing me . . i
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graph, just all the different things, I think that those

thought it might make them more excited about

were good examples. o mathematics. One student said, O | think mainly
Three pre-service teachers mentioned the probability t hey can show the visual asp

coin-tossing program to get ideas across to kidsasthe vi sual i ze, say, shapes, they

biggest benefit from the workshop on Data Analysis. and the computer is a really great way, especially like the

Kim sai d, -flipgingwitleprobabiligy, itcjusti Geometry website, the 3D shapes, to manipulate it, and

something, if the kids were flipping coins, it would take have the kids | ook at it, an

them a really long time, and it might be good to have t h a't as easily, you know ju

them do that for 10, 20sttudcadarts, s adiud, tdiety gianmédd tdhatl

flips and the computer kiaard ®d ©Ohaesi hbhegmsmorseclhand

Tar a s ai d, theavebsites thatwe Inoked aty i makes them more interested in it |, because, it

like the coin toss websites, it was good because it was
one of those things that I could see kids wanting to plug
in a number, and see, will it still be half and half, or if |
flip it this many,
When asked whether the workshop helped them to
feel less anxious about using computers when teaching
Data Analysis, nine of the ten students felt that their
confidence was greater and anxiety was less from taking
the workshop on Data Analysis. Christine when asked
about the workshop increasing confidence and reducing
anxiety responded, 0 Oh
I just go there and search for it and understand how it
wor ks, and yeah,
definitely.
think of approaching a topic using technology, you
dondt even know where
a lot of programs out there that you could use, you
could search the internet for different things, but now I
have

definvael gy
Definitoalutémomel f fli cmean,

t spreadsteets ant thingd likenthat ahat ,are goihgetor be

colorful and exciting for them, and 1 think it might

make them more excited about
In addition, some students agreed that integrating
1 0 0 O @omputers eors .Inernet  resources into  teaching
mathematics are important because we are moving into
a technological age and computers provide an efficient
way and variety of l earning.
think itdés i1 mportant -for t h
savvy, because wedre moving
And I t hink i tbetasse tlee | webo i mpo

debvndesl ga. | Becafiseebolknowst
because you can provide your students with a wide

of CHreiagtniimeg . d alhdo ©Hhed
walyermfydoing
look at, like the probability things, you can do

coul d
more efficient ways of doing that, and that will be more

important for students to know. Both for teachers to

somet hi n gnlyonetoshowkany o keep érack Dftdata, ara for students to learn, later in life,

doubt was Jenni fer, whot @ ak @de p otl darek bcefe nt hionster okdi uncdesd
it and | dve seen how it The oesults df thisostudy aré in ageeement vetls s r o o m,
feel i ke | coul d br i ngAlghazoi(1899).iThey foundnihat presknacs wacherso m, but
not compl etely conf i de n appreaiaed thet importaneetob integrating teehnolsge e s  h o w

works and understands what it can be used for, but
lacks the confidence in her abilities.

In summary, the pre-service teachers expressed
the desire to integrate the use of technology in their
classroom instruction.  They felt that using the
mathematics textbook often creates a dull classroom. It
appears that the participants believe that integrating
hands-on activities with physical manipulatives as well
as computer resources will engage the students in their
learning and lead to a better understanding of the
content.

CONCLUSION

The interviews results showed that all of the
interviewees agreed that computers and web-based
resources are very important and they helped their
students to learn mathematics. Generally, most of them
agreed that computers provide a visual representation,
the 3D shapes, which helped them to understand more
of what was going on. In addition, they thought it was
very colorful and exciting for younger children, and they

140

into teaching. When asked about whether they plan to
integrate computers and Internet resources into their
mathematics teaching, all of the students answered that
they plan to use computers and Internet resources in
teaching mathematics. Moreover, some students said
that they would consider computers as a supplement to
be used after lecturing to students. Other students said
that they would use both computers and manipulatives
to teach mathematics in the future. The findings of this
research are also in agreement with NCTM Technology
Principle ( 20 0d@ces mathEnmtcsh n ol o gy
|l earningéd and 0Technol ogy
mat hematics teaching. 6
The results of the interviews indicated that most of
the students felt confident and comfortable using web-
based resources in teaching mathematics. In addition,
most of the students felt that they were prepared to
teach mathematics with technology. Two of the
students said that they felt a little uneasy if they used
computers in teaching mathematics. Most of the
students said that using web-based resources in teaching
mathematics would be enjoyable and stimulating
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it was
answer e d
n for me. I
is a lot of kids out there do know h use
computer s, so theyore
knowl edge. ltds a
teach. 6 Another said,
stimul at ed, because of
those sites that you gave us, as | said before are very
colorful and fun. And its not the kids at the desks with
pencil and paper and filling out facts .. even though they
might still be getting those facts through the computer
progr am, itds a | ot
them, and | think that the kids would always want to
play on the computer and do things, and | think that

- 0" T
- —~ —~
,—|- o O

ause ery
dent ol

s fu t ds
ha ow to

o

this would be a great
The results of this study are in agreement with
NCTM (2000)

mat he mat igashé poweh & technological
tools affords access to visual models that are powerful
but that many students are unable or unwilling to
generate independently. The computational capacity of
technological tools extends the range of problems
accessible to students and also enables them to execute
routine procedures quickly and accurately, thus allowing
more time for

The results show that all students agreed that the
workshops were helping them increase their confidence
and they felt less anxious in using computers to teach
mathematics. They all agreed that they learned a lot
since they got to the workshops. Most of them said that
the most beneficial thing that they have leaned from the
workshops is how to find a good resource in
mathematics for elementary students. One student said,

handing them a different sheet of paper that has that

0 v atenials, [bdt tha mlifference i in thee exposure itov e 6
t hiernckh nlo | vwoagwl!l. d Tbhea t vBesr yg ocoodmff c
f gemeratd ther differdnte shages fbrs them,aimstehd of n e

whiapk, toa. Intlgnk thatavouldh be beieficiab but | thilka r €
g r e at teclwmaoygy hat nwore lprefits with thae. | rdally lidked thet o
0 Create-atgrapim Wheret theyayive yot differgnt optiamstofl  d

tthhee gwaayp hi;t 64 watsndp, j ¥us®
gave you a | ot of di ffer
Ot her sai d, 0The website
remember the Tan-grams one. Yeah and | really liked

that é, because | would al

them around physically, and then they could go the
computer and move the pieces around on the computer

t kcieen, gnd thabwould teha diffarent neethod af leathing

that maybe some kids would be able to pick up

mo grams, so they ceutd eeesthiode andyfeel thasedand movec i t

0 Technol og yotheovigenSo | hhmK inzorpasating . d déffiardntswayslofe a r

or

conveying the informat.i
Based on the results, we found that the workshops
weresuccessf ul in changing

using computers or Internet resources in teaching
mathematics. The results of this study are in agreement
with those of Alghazo (1999) and Yildirim (2000) who
found that pre-service teacher computer training course

concept ua lwauld help ghenato dnprave atitutles towgrd dsing

technology in the classroom.
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