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The studies about the determining the effects ioafusteractive whiteboard (IWB)
have gained importance since the installation oBIW almost every school by
government funded project “FAR” in Turkey. The purpose of this paper is to share
some ideas about an experience of teaching tramsfbonal geometry with dynamic
mathematics software on interactive whiteboard® participants of this study were
16 tenth grade students of one of the public highosl in Ankara. A test was
developed to assess students’ transformational gggmachievements, which
included translation, reflection and rotation taskBhe effects of IWB are also
investigated by qualitative and quantitative anays
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INTRODUCTION

The qualifications asked for from people have cleanigp line with the needs of our
era and thus individual profile aimed to be credtas also changed. It is aimed not to
raise individuals who do memorize the informatiorav by word but to raise
individuals who can reach at the information s/reeds and who can use this
information and synthesize it. In order to raiselividuals having the required
gualifications, it is necessary for them to pasough good education process.
Including new technologies in education and tragnimstitutions will provide
easiness to address learning needs of the indigidliaese qualified individuals can
discover fundamental concepts and use knowledgehwtiiey need. To educate
individuals with the desired qualifications, it important to integrate the new
developing technology to education. New technoltgg interactive whiteboards
(IWB) can help individuals for discovering and wgknowledge.

Recently, the uses of new technologies become widad in teaching and learning
environments (Tate, 2002). Thus, there is needetatoy researches which are aimed
to investigate the effects of the using these teldgies in teaching and learning
environments. Similarly, NCTM (2000) emphasizes tiseng new technologies in
mathematics education, and it has reported thahgusiew technologies in
mathematics education can enhance the learningudémsts. Using technology in
mathematics education can help students to focusathematical ideas, make sense
of them and solve problems whose solution impossiathout using technological



tools. It can also enhance students’ learning lwngi them chance to discover
further level (Van de Walle, Karp & Bay-Williams(Q20).

One can make easy drawings, make measurementsiragelements of a drawing
while those elements maintain the dependency oalatihat exist based on the initial
construction in the environment by using dynamianpater software (DCS)
programs (Hollebrands, 2007). Dragging which isechtis real-time transformation”
Is one of the most defining features of DCS prograifhere are several DCS
programs, but it can be said that Geogebra is dbtfeeanost popular and widespread
one. It is popular not only its’ developing alwagsprogress but also it is freeware
software. Thus in this study geogebra was chosenA(SS program.

The touch-sensitive board allows users to intedaetctly with applications without
having to be physically at the computer which igj@cting the image onto the board
(Beeland, 2002, p.2). Using IWB's is increasing ¢dgyday in education because of
benefits and innovations it brings to teaching kaaning process. In Turkey, IWB is
going to be delivered to four thousand schools, ianeas given to several schools
along with FATIH project. So it can be said that IWB will supersébe classical
white board with this project.

Several researches were carried out to examinefteet of IWB in teaching and
learning process (Beauchamp & Parkinson, 2005; &eetl, 2001). It was found
that IWB enhances students’ motivation and intetestards learning. IWB also
expands interaction between students, meets the naithe of student needs through
the use of multimedia and varied presentation eésd By using IWB, students can
answer easily such questions like ‘Can you expldWhy?’ that asked students to
clarify points in their mind and to help them tchance their own learning (Glover &
Miller, 2002). But full potentially use of IWB’s irteaching and learning process
depends on how teachers use it. In researchessitfouad that if teachers use the
IWB’s without considering the interactivity featsreof IWB, and use it just for
writing and drawing like the classical board, theB use will make no difference in
teaching and learning process (Glover & Miller, 2D0Teacher and researchers can
benefit from this research on using the IWB’s thdt be installed to almost every
school by government funded project “FI&T in Turkey.

IWB has three modalities of learning: visual, aaditand tactile (Beeland, 2002).
Stimulating the one or more sense organ can praeffietive learning and also by
this way, students make sense of concepts and. i@eathe basis of Becta’'s (2003)
analysis, the main research findings for generabebis of IWB has been
summarized

» Versatility, with applications for all ages acrdlke curriculum

» Increases teaching time by allowing teachers tsgmeweb-based and other
resources more efficiently.



= More opportunities for interaction and discussionthe classroom especially
compared to other ICT.

» Increases enjoyment of lessons for both studentsteachers through more
varied and dynamic use of resources, with assacgdas in motivation.

IWB are effective educational tools, which proviatignamic learning environment for
students. These dynamic learning environments edm $tudents develop positive
attitude towards learning. IWB’s have been beingdugn some countries (e.g.
England, USA; Canada,; Brazil, Portugal). Thus theee many researches about the
effectiveness of IWB (Beeland, 2002; Glover & Mille2002; Beauchamp &
Parkinson, 20056 However, there is little research in Turkey. ®iere, we aimed to
investigate the effects of using IWB in mathematiessrooms.

The purpose of this study was to determine theceffé the use of the IWB as an
instructional tool on student academic achievemémtparticular, the following
research question was investigated:

Does the use of an IWB as an instructional tooleciffstudents’ academic
achievement in transformational geometry?

METHODOLOGY

The participants of this study were 16 tenth grsiielents of one of the public high
schools in Ankara in the second semester of 201P-2Data were collected through
eleven open ended questions about transformatgawahetry. This study involved a
one group pre-test post-test experimental desighaawgomparison group that was
taught traditionally was chosen (Creswell, 2002)e Treatment was implemented to
the experimental group and after the treatment rpemison group was chosen.
Post-test was implemented to both comparison amebremental groups. During
teaching process, dynamic mathematics software &@ds used via IWB. In the
teaching process constructive, collaborative ameractive learning strategies were
used. The test used for assessing students’ acad@demmevement was developed by
consulting with experts. The test involved 11 omered questions. The test was
used as either pre-test or post-test. The durdteiween pre-test and post-test was
four weeks. Data gathered through participantsttemi responses. Quantitative data
is analysed with non-parametric statistics Manniié4y U and qualitative data were
cleaned, coded and analysed. Students’ respondés iore-test and post-test were
grouped, summarized and analysed using a contsetdlanalysis approach to gather
gualitative data. Students’ responses were codethree categories: “Completely
wrong”, “Completely true” and “partially true”. Thgualitative result was consistent
with the quantitative results. Percentages of aasponse the students gave were
computed. Frequencies and percentages were didplayables.

RESULTS



In this section it is shown the results of comparisf post-test between experimental
and control group and the comparison between steated post-test of experimental
group. Also some qualitative results of studenesponses have shown. Four of
eleven questions’ analysis is shown because ofdtian of the pages. Results were
analyzed according to learning objectives aboustfiarmational geometry.

Mean | Sum of

Groups N | rank | Ranks U p

Control 16| 9.50 | 152.00

group 16.000| .000

Experimental ; ~1 53 50| 376.00
group

*p<.05
Tablo 1 The results of comparing groups of post-téscademic achievement test scores
with Mann-Whitney U Test
It is seen in Table 1 that average rank of padt-¢seores of the students in the
experimental group is 376.00, while the averag& n score for the control group
Is 152.00. According to Mann Whitney U Test whichsaconducted to experimental
and control groups students’ post test scores,abserved that there is a statistically
significant difference between the academic acherd test scores of the students in
favor of the experimental group (U=16.000; p=.008%.. According to this result, it
can be said that students who are taught by usiB understands better in
comparison to the students not taught with the IWB.

Post-test-pre-testN Mean Rank | Sum of Ranks z | p
Negative Ranks| 0 | .00 .00

Positive Ranks | 16| 8.50 136.00 -3.519 .000
Ties g

*Based on negative ranks
Tablo 2 the result of comparing pre-test and postdst with Wilcoxon test

A Wilcoxon test was conducted to evaluate whethetents showed greater success.
The results indicated a significant difference,32519. p<.01. The mean of the ranks
in favor of pre-test was .00, while the mean ofrduaaks in favor of the post test was
136.00.

First learning objective is doing translationsatmns and their composition on two-
dimensional figures using coordinates. Second iegrobjective is doing reflection,
glide reflection on plane.



Question 1 | Pre-Test Pre-test (%) Post-Test Post{Ve

Correct Ans. 2 8.33 17 70.83
Wrong Ans. 21 87.5 6 25
Partially
1 4.167 1 4.167

Correct Ans.
Total 24 24

Table 3: The Change of the Students’ PerformanceRelated to Question 1b

While 8.33% of students give correct answers tosfoe 1, 87.5% of them gave
wrong answers and 4.167% of student made somekasstait the answers were not
completely wrong. After implementing the teachinggess with IWB the rate of
students that gave correct answers increased ®8%0).and the rate of wrong
answers decreased to twenty five percent in thetpes On the other hand partially
correct answers remained same. The most commoakmistone by the students in
guestion 1 is rotating around wrong point. In Questl, students were expected to
rotate the shape around origin. But most of thédesits rotate the shape around the
corner A of the triangle. After implementing theatding process with IWB some
students corrected their answers as shown below.
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Figure 1. Examples of pretest and posttest responsd a student for question 1

Question 2 Pre-Tegt Pre-test (%) Post-Test Posit{Ve

Correct Ans. 3 12.5 22 91.67
Wrong Ans. 18 75 2 8.33
Partially
3 12.5 0 0

Correct Ans.
Total 24 24
Table 4: The Change of the Students’ Performancd3elated to Question 2




Question 2 in pre-test was answered correctly byp%2of students and it was
answered wrong by 75% of students. After implenmgnthe teaching process with
IWB, the rate of correct answers of Question 2aased to 91.67% of students and
the rate of wrong answers decreased to 8.33% itxtesisin pre-test most of the
students could translate the shape in questiontZhey couldn’t rotate the shape
correctly around the origin. After the teaching ggss most of them not only
translated but also rotated the shape correctlyit A&an be seen below some of the
students could find the rotated coordinates by tdanbut couldn’t draw the shape
and some of the students could find the correavanby processing on the shape not
with formula.

Figure 2: Examples of pretest and posttest responsé a student for question 2

Question 3 | Pre-Test Pre-test (%) Post-Test Post{Ve
Correct Ans. 0 0 8 33.3
Wrong Ans. 24 100 2 8.33
Partially
0 0 14 58.33
Correct Ans.
Total 24 24

Table 5: The Change of the Students’ PerformanceRelated to Question 3

In pre-test all the students answered forth questioong. After implementing the
teaching process with IWB, the correct answer irateeased to 33.8% and the wrong
answer rate decreased to 8.33% and the rate gbahmlly correct answers were
58.33%. Most of the students answered the questitn similarly the same way.
One is displayed below.
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Figure 3. Examples of pretest and posttest responsé a student for question 3

Question 4 | Pre-Test Pre-test (%) Post-Test Post{Ve
Correct Ans. 6 25 16 66.67
Wrong Ans. 18 75 1 4.167
Partially
Correct Ans. 0 0 ! 29.171
Total 24 24

Table 6: The Change of the Students’ PerformanceRelated to Question 4

Question 4 in pre-test was answered correctly b%Yo 28 students and it was
answered wrong by 75% of students. After implenmgnthe teaching process with
IWB, the rate of correct answers of Question 8aased to 66.67% of students and
the rate of wrong answers decreased to 4.167% shtpst.in pre-test most of the
students couldn’t refleddABC to obtainAA"B"C" or couldn’t do anything as seen in

the Table 6. After the teaching
There is a correct answer below.

A A

)

process most omtlt® the reflection correctly.

A

Yukaridaki sckilde ABC iiggenine Gteleme simetrisi uygulanarak A"B"C" ‘iig.:gcni elde
edilmistir. ABC iiggenine sadece yansima doniisiimii uygulayarak A"B"C" liggenini nasil elde

edebileceginizi gosteriniz.

Figure 4. Examples of pretest and posttest responsé a student for question 4



CONCLUSIONS

The purpose of this study was to provide a viewth& impact that IWB has on
academic achievement on transformational geomelngerstanding the concept of
transformation is an important for students. Beegoatterns can be described with
opportunities that geometric transformations previtt also helps students make
generalizations, and develop spatial competendiasik, 2011). The results of this
study indicate that interactive whiteboards caruded to increase student academic
achievement during the learning process. Becaud® sWpports three modalities of
learning: visual, auditory and tactile (BeelandD20 Thus, stimulating the one or
more sense can provide effective learning and bisdhis way, students retain
learning longer. Teaching and modelling transforamatl geometry via classical
board is a difficult process therefore; students cederstand transformational
geometry better with the visual and unique featwkdWB like drag and drop,
manipulating images easily on the board. Theresastically significance between
the pre-test and post-test in favour of post-testhe experimental group. The
post-test results were significantly higher in expental group in comparison to
control group. This result is consistent with teegarches of Cheung, Slavin (2011);
Thomson , Flacknoe (2000); Swan (2010); Zittle @Q®hindsha, Emran (2006);
BECTA (2007); Oleksiw (2007). Also there was anr@ase in corrects answers
between the pre-test and post-test in favour optist-test. Moreover, in the post test
students tried to respond the task with more viguhlan the pre-test. This study
cannot exactly figure out how IWBs affect studentgithematics achievement so
sustained studies should be done about the pedagofy/Bs. For this purpose,
further researches can be carried out on desigaipgropriate materials and
developing adequate software to enhance the efagief IWB.
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