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Abstract: Problem statement: In a study by TIMSS, approximately 20% of Malayssudents failed

to achieve the minimum benchmarks in mathematios.addition, students do not understand
mathematical concepts and lack necessary skilsablem-solving. The purpose of this study was to
examine teachers’ perceptions toward the featunéstaols in GeoGebraApproach: A GeoGebra
workshop was conducted involving 30 secondary skteamhers. This study employed a quantitative
survey method that uses a questionnaire to cotlatd. Descriptive statistics were used to gauge
teachers’ perceptions toward the software duri@gaGebra workshoesults: The findings showed
that teachers’ perceptions toward GeoGebra featuees at a moderate level (M = 3.53). Teachers’
perceptions toward the basic construction of gepmand the transformation angle were at a high
level, with a mean of 3.85 and 3.78. Teachers’ gqgions toward coordinates and equations, functions
and exporting of images were at a moderate levith, asmean of 3.57 and 3.59. The findings indicate
that teachers have positive perceptions towardigieeof GeoGebra&onclusion: Therefore, based on
the findings of this study, GeoGebra can and shbeldised as an alternative to promote the use of
technology in the teaching and learning of math@wsat
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INTRODUCTION minimum benchmarks in mathematics. Students fail to
give accurate answers, especially in geometry. In
In the world of information technology, rapid addition, students do not understand mathematical
changes have taken place in education. Intenseoncepts and lack necessary skills in problem-sglvi
competition and efforts toward the formation of aStudents have problems understanding basic
world-class education system have also emergedeThemathematics and fundamental geometry concepts
has been an increase in the use of multimediqaziina and Suhaila, 2008). Thus, it is important f
technology, especially computers and special sofwa tgachers to find the best way to teach mathemadins.
in the teaching of science and mathematics. Intégra gofware program that is currently available frée o
technology in teaching provides greater learning.p,ge js GeoGebra. GeoGebra was designed by Mark
OFaortﬁmt;es for studerr:ts (Rotgerts{ ijl%) %nl(im Al Hohenwarter. This software is dynamic and includes
0, echnology can enhance the student abiliies ( geometry, algebra and calculus. GeoGebra is dasigne
Aali, 2008). In addition, integrating technology the for use in mathematics education in secondary dshoo
classroom helps to produce students who are vigiona . . SO y
and higher educational institutions (Hohenwarter,

and have the potential and expertise in both teolgyo . ) :
and academics. Technological advances in mathesnati@004)- GeoGebra software comes with basic objet -

education have paved the way for teachers to usgPi€ct points, vectors, segments, polygons, straigh
technology to improve the quality of teaching andlines, which are all part of a cone shape and fc_lr_mt
learning. As a result of the implementation of petg  (Antohe, 2009; Hohenwarter, 2004) and the abildy t
that emphasize the importance of using technology ioffer various types of instruction. In addition,
education, all parties involved in education areeth GeoGebra is able to perform online, interactive
with the important task of reforming methods of teaching, which allows more opportunities for tessh
teaching and learning. to upload resources for online learning (Hohenwaete

In a study by Mulliset al. (2008), approximately al., 2008). This software is open source, or freehdo
20% of Malaysian students failed to achieve thedownloaded by all users and is not subject to any
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license fee. In addition, GeoGebra software isgiesi Table 1: Religbility .coefficient of each part okthjuestionnaire
for use in schools and educational institutionsPart of Questionnaire ___ Cronbach alpha
(Hohenwarter, 2004)_ GeoGebra is a versatile softwa Part A: Characteristic of GeoGebra (Introduction) .937

ble t t ict hi . lizati Part B: Basic geometry construction 0.972
able 1o ge_znera_e a picture or graphic visualizaton pg c. Angle, transformation and insert image 70.9
mathematical ideas or concepts (Hohenwarter an@art b: Coordinate and equation 0.959
Jones, 2007) and to display a picture or graphithen Part E: Function and export image 0.955
simultaneous visualization of the window graphics, .

algebra and geometry (Arraret al., 2009). Teachers Workshop Il The angle, transformations and

also reported that GeoGebra software can generafictures: In this workshop, teachers learned how to

dynamic visualizations in teaching students a palar ~ disPlay the —angle-GeoGebra corner, apply the

calculus concept. Edwards and Jones (2006) fouad thtransformation of.objec_ts available, msgrt a pietin a

this software is easy to use even for those whanate G€0Gebra graphics window and use it to enhance the
adept at information technology. In fact, teachers dynamic figure:

excited by the potential use of GeoGebra to lea”)\ctivity 1: Parallelogram with Angles

mathematics and are confident that this proqran}\ctivity 2: Drawing Tool for Symmetric Figures

provides effective learning experiences for stuslent Activity 3: Inserting a Background Image
GeoGebra software does not limit users to accdissrei Activity 4: Rotation of a Polygon

at home or at school and thus can greatly enhance

learning opportunities for mathematics studentst FowWorkshop IIl: Coordinates and equations: In this

this study, researchers will explore teachers'workshop, teachers learned about the algebra window
perceptions of GeoGebra features that were intedluc and input fields in GeoGebra. In addition, teachers

during a workshop. learned how to enter coordinates and mathematical
equations to construct objects using algebraic
MATERIALS AND METHODS presentation:

Jfrctivity 1: Coordinates of Points

This study employed a quantitative survey method *~"" g .
Activity 2: Linear Equations

that uses a questionnaire to collect data. Desogipt fivity 3. S| Trianal
statistics were used to gauge teachers’ perceptio};ﬁgt:x:ty 4j Ql?ggratri?rég Sations
toward the software during a GeoGebra workshop. ya q

total of 30 mathematics teachers from three schoolgyorkshop IV: Functions and export of images:In this
were selected as respondents. This study involvett  workshop, teachers learned how to handle functisirs
secondary schools in the district of Sandakan, Isafa GeoGebra, exploring the concepts of calculus, Xpere
survey instrument to measure teachers’ views wasf static images construct by the teachers and w@ys
modified from Preiner (2008), ranging from 1 (Very incorporate these images into the text-processifig/are
difficult) to 5 (Very easy). to produce teaching materials for students.

As shown in Table 1, the Cronbach’s alpha values

were above 0.7, the acceptable threshold suggested ACtivity 1: Polynomials Functions
Pallant (2004). Activity 2: Library of Functions

Activity 3: Tangent and Slope Function

Implementation: The structure and content of the Activity 4: Export of Static Pictures
:crc;hrg\;dvlé'ctory workshop consisted of four workshogs a RESULTS

Workshop |: Basi tri tructions-In thi Table 2 below shows the number of respondents
ork Sh op & a?c gleome r(;c construc |(l))ns._n IS teaching Mathematics. Sixteen (16) teachers (53.3%)
workshop, teachers learned to create basic geomethyy |ess than five years of teaching experience.

using GeoGebra. In addition, teachers were intreduc peanwhile. nine teachers (30%) had experience
to a dynamic geometry tool selected for certainganging from six to ten years. However, only 16.3%

characteristics that facilitate construction: teachers had ten years or more of teaching experien

. . . , The mean score analysis was divided into three
Activity 1: Line Bisector with GeoGebra parts. The lowest mean score was between 1:00-2:33
Activity 2: Square _ _ (Difficult), the moderate score was between 2: 34-
Activity 3: Circumscribed Circle of a Triangle 3.67 (Moderate) and the high score lies betweeB 3.6
Activity 4: Equilateral Triangle and 5.00 (Easy).
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Table 2: Experience in teaching mathematics Table 5: Teachers’ perceptions toward featured@wid in workshop |
Frequency ltem M S.D
Teaching e W1_1 Line bisector construction with GeoGebra 3.670.844
Experience (%) f W12  Ortocenter of a triangle construction 3.60 770.
5 years or less 53.3 16 w13 Square of a segment 3.47 0.776
6 -10 years 30.0 9 W14 Segment through two points 4.03 0.718
10 or more years 16.7 5 W15 Circle with center through points 3.90 G884
W1_6 Intersect two objects 3.90 0.885
Table 3: Overall mean of teachers’ perceptions tdw@eoGebra W1_7 Line through two points 3.90 0.759
workshop W1_8 Move 4.07 0.785
N M S.D W1_9 Polygon 3.97 0.765
Characteristic of algebra 30 353 0.466 W1_10 Line bisector 3.90 0.759
Workshop | 30 3.85 0.685 W1_11 Show/hide object 3.90 0.845
Workshop I 30 3.78 0.728 Ww1_12 Move drawing pad 3.83 0834
Workshop Il 30 3.58 0632 \w1 13  Zoom in... zoom out 3.97 0.765
Workshop IV 23 3.59 0628 \w1 14 Perpendicular line 3.80 0.847
Overall 3.85 0.685

Table 4: Teachers’ perceptions toward charactesisif GeoGebra in
the Introductory Workshop

Item M SD Table 6: Teachers perceptions toward featuresamtslin Workshop I
1 Construction protocol 3.40 0563 Jtem M S.D
12 Navigation bar 3.63 0556 W2_1 Parallelogram and angles 3.63 0.718
13 Rename objects 3.67 0.606 W2_2 Symmetry construction 3.57 0.774
14 Context menu 3.63 0.556 W2_3 Background image and axis of symmetry  3.43 .679
15 Properties dialog 3.43 0.679 W2_4 Rotation of a polygon ‘ 3.47 0.860
16 Grid 3.70 0.702  W2_5 Segment through two points 3.77 0.935
17 Point capturing 3.70 0.702 W2_6 Circle with center through point 3.83 0.913
18 Trace of an object 3.47 0.629 W2_7 Intersect two objects 3.93 0.828
19 Background image 3. 60 0.563 W2_8 Line through two points 3.97 0.850
110 Labeling objects 3.70 0.651 W2_9 Move 4.07 0.868
111 Redefining objects 3.50 0.629 W2_10 Polygon _ 4.07 0.828
112 Auxillary objects 3.17 0.699 W2_11 Show/hide object 3.90 0.885
113 Insert static text 3.43 0.679 W2_12 Parallel line 3.90 0.885
114 Insert dynamic text 3.17 0.699 W2_13Angle 3.77 0.858
115 Create a point on an object 3.70 0.651 W2_14 Mirror at line 3.67 0.922
Overall 3.53 0.466 W2_15 New point 3.87 0.937
W2_16 Rotate around point 3.77 0.802

W2_17 Insert image 3.83 0.874
Table 3 reflects the overall mean of teachersOverall 378 0.728

perceptions toward GeoGebra workshops. The findings
showed that teachers’ perceptions of GeoGebra , .
features were at a moderate level (M = 3.53). For 1able 5 shows teachers’ perceptions about the

Workshop I, the Construction of Basic Geometry atas features and tools that_ were intro_duced in thet firs
a high level (M = 3.85). The findings showed thatworkshop on construction of basic geometry. The
teachers’ perceptions about the features and toolfféndings indicated that the first three items ofe th
introduced in Workshop | had the highest meanactivities carried out during Workshop | were at a
score. For Workshop I, the angle, transformationmoderate level. The mean score for eleven items fro
and inserting picture tools were also at a higrelev w1_4 to W1_14 was high, ranging from 3.80-4.07.
(M = 3.78). For Workshop Ill, coordinates and Table 6 shows the activities and tools for item W2
equations and for Workshop IV, functions andy item W2 14. For item W2 1 to W2 4. teachers’
exporting images were at a mpderate level, with aperceptions ‘were moderate. For item W2_5 to W2_13
mean of 3.58 and 3:59, respectively. ; : T L =
teachers’ perceptions were high, ranging from 37

Table 4 shows the findings regarding teachers ; i
perceptions toward the characteristics of GeoGebré'm' The easiest activities and tools were W2_6v@|

in the Introductory Workshop. Items that had the@nd W2_10 (Polygon), followed by W2_8 (Line through
highest mean score of 3.70 were item 16 (grid), 1700 Points) and W2_7 (Intersect two objects).

(point capturing), 110 (labeling objects) and [15  AS shown in Table 7, items W3_ 2, W3_3, W3_4
(create a point on an object), while the other efev and W2_13 to W3_17 were at a moderate level. Nine
items were all located on a moderate level, with &00ls were at a high level with a mean score ofvbeh
mean score ranging from 3.17-3.67. Overall, it was3.70 and 4.00. The highest was item W3_7, with a
determined that most teachers found that the toolgean score of 4.00, followed by items W3_6 (3.98) a
and features of GeoGebra were easy to use. W3_9 (3.87) respectively.
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Table 7: Teachers perceptions toward featuresoatglin Workshop IlI difficulties or problems for theommand used to add
ltem M S.D dynamic text and who needed more time to learn the
W3_1 Coordinates of points 3.70 0.749 propercommand first

W3_2 Slope intercept form of a linear equation 33.1  0.681 A t of diffi .It . ing GeoGebra tools duri
W3 3 Slope triangle 3.30 0.749 spect of difficulty in using GeoGebra tools digin
W3_4 Parabola 3.37 0.809 the workshop on Construction of Basic Geometry.

W3_5 Intersect two objects 3.70 0.877 The findings on teachers’ perceptions about
wg—g k/'lgséhm“gh two points 43(’)-83 0%387 features and tools in this workshop were high. rienei
W38  Polygon 383 0.834 (2008) reported that these workshops tend to biereas
W3 9  Show/hide object 3.87 0.776 The findings of this study were consistent with the
W3_10 Perpendicular line 3.73 0.868 findings of Preiner. Although all respondents iristh
W3_11  Parallel line 3.80 0.805  study were new users of GeoGebra, the activitighifn
W3_12 New point 3.80 0.847 kshonp did : bl for th

W3 13 Slider 3.40 0.724 Workshop did not cause major problems for them.
W3 14 Slope 3.47 0.860 Aspect of difficulty in using GeoGebra tools duyyin
W3_15 Insert text 3.60 0.770 the workshop on Angle and Transformation.

W3_16 Slope 3.00 0.883 The findings of teachers’ perceptions toward the
W3_17 Vertex 3.13 0.860 .t d tools in thi Ksh hiah. Peemi
Overall 358 0632 features and tools in this workshop are high. mi

(2008) stated that activity | was the easiest cargho
Table 8: Teachers' perceptions toward the featumes tools in  the other four activities in this workshop and #os

Workshop IV findings are consistent with the findings of thtady.
ltem _ _ M SD Among the feedback from teachers about the
Wa_1  Polynomial functions 3.30 0635 ({ifficulties in this area was that the presentatiiven
W4_2  Library of functions 3.30 0.635 bv th h too fast due to ti Sireo
W4_3  Tangent to a function 3.22 0.671 .y_ e researcher W_as 00 1ast due 1o ume con r_
W4 _4  Export of pictures 3.61 0.783 finish the construction. Thus, some teachers dit no
W4_5  Inserting pictures into word 3.52 0.730 have time to follow the construction steps and only
W4_6  Intersect two objects 3.69 0822 |goked at the construction process and these tetvi
W4_7  Move 3.91 0.848 . o ber of t00ls that introduced
W48  Showrhide object 3 06 0.825 involve a number of new tools that are introduced.
W4 9 Perpendicular line 3.83 0.834 Aspect of difficulty in using GeoGebra tools duyin
W4_10 New point 4.04 0.825 the workshop on Coordinate and Equation.
wa_11 - Tangent 343 0.843 The findings on teachers’ perceptions about the
W4_12 Root 3.48 0.790 ¢ tool d ds in thi Ksh
W4 13 Extreme 335 0.832 features, tools and commands in this workshop are
Overall 3.59 0.628 Mmoderate. Thus, the activities in the third worksho

were the most difficult. The first activity, pointsf
Table 8 shows teachers’ perceptions about th&oordinates, was the easiest, that is, at highldeve

features and tools of Workshop IV. The findings compared to the other three activities. The finding

showed that five items were at a high level, item 6  were again consistent with the findings of Preiner

(M = 3.68), item 7 (M = 3.91), item 8 (M = 3.96)in (2008). Table 7, shows that three new tools intoedu

9 (M = 3.83) and item 10 (M = 4.04). The other i,em in this workshop were at a moderate level: slider,

were at a moderate level, ranging from 3.22 t0 3.61  slope and insert text. One problem that caused
difficulty in this workshop was respondents’ lack o

DISCUSSION knowledge of the basic command for inserting text
and the calculation of the gradient using a command
Overall use of the features and tools in GeoGebra: Respondents also stated that the command needed to
The findings of teachers’ perceptions about théufes insert the text is too Complex. This feedback wias a
in GeoGebra are moderate. The level of difficulfy o consistent with the study of Preiner (2008), intiog
each item assessed by teachers does not exceed that the activities in this workshop were complex a
mean value of 3.70. From the open-endedchallenging for respondents.
questionnaire, teachers gave their opinion that Aspect of difficulty in using GeoGebra tools durin
GeoGebra software is easier to use and is moréy easthe workshop on Function and Image Export.
understood and explored. Similar comments were made The findings of this workshop are moderate. These
by students in a study done by Green and Robinsofindings differ from the findings of Preiner (2008)
(2009). Three teachers reported that the software iwhich showed activity in the workshop was most easy
appropriate to assist teachers in teaching andiitear In this workshop, there were some items for whiod t
However, there were teachers who expressethean was high. This was because the tools in the
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workshop were tools that had been introduced imMzlina, M.K. and A. Suhaila, 2008. Kesan kaedah
Workshop |. Respondents also indicated that they pengajaran berbantukan Geometer's Sketchpad
needed more time to master the new command that was terhadap pencapaian pelajar dalam topik

introduced in this workshop. transformasi. Seminar Kebangsaan Pendidikan
Sains dan Matematik.
CONCLUSION Edwards, J.A. and K. Jones, 2006. Linking geometry

and algebra with GeoGebra. MicroMath, 194: 28-

The findings of this study revealed that 30 _ _
mathematics teachers in secondary schools have @€en, D.R. and C.L. Robinson, 2009. Introducing
positive attitude toward the use of GeoGebra. Téjinou Geogebra to foundation year students. MSOR
this discussion, we can conclude that mathemasics i Connect., 9: 6-10. ,
subject that is abstract and that requires theeciblie Hohenwarter, J., M. Hohenwarter and Z. Lavicza,&00

imagination of students and teachers, particuliaripe Introducing  dynamic mathematms software to
. secondary school teachers: The case of GeoGebra.
areas of geometry and transformations. The use of ) i
. . J. Comput. Math. Sci. Teach., 28: 135-146.
technology exposes students to learning without

. http://editlib.org/p/30304
boundaries and ~also promotes StUdem'cemereﬁohenwarter M. and K. Jones, 2007. Ways of linking
learning, where the teacher acts as an enabler or ' Y

. . geometry and algebra: The case of GeoGebra.
facilitator. GeoGebra software is expected to help Proceedings of the British Society for Research
mathematics teachers diversify their teaching nugho into Learning Mathematics, (BSRLM’ 07), pp:

to facilitate students’ understanding of mathensatic 126-131.
concepts through effective teaching and learnimg. | Hohenwarter, M., 2004. Bidirectional dynamic
addition, it is expected that GeoGebra will be uased geometry and algebra with GeoGebra.

an alternative to encourage teachers to employullis, 1.V.S., M.O. Martin, P. Foy and J.F. Olson,
technology as a means of harnessing student paitenti  2008. Trends in International Mathematics and

in the teaching and learning of mathematics. Science Study. 1st Edn., lea Times and Pirls,
ISBN-10: 1889938483, pp: 473.
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