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ArticleInfo ABSTRACT
Article history: An educational video called Video Pembelajaran Gadn{Geometry Learning

. Video = VPG) is developed in this study. The videaimed to help year 9 students
Received Jun 14, 2012 in improving their level of Van Hiele geometrichiiiking. VPG is designed as an
Revised Oct 13, 2012 alternative aids to overcome the limitation of imfmtion and communication
Accepted Oct 29, 2012 technology (ICT) usage in Parepare, South CelebdsnesiaBased on Van Hiele

learning model, all topics in geometry for Indor@siSecondary School (Sekolah
Menengah Pertama = SMP) are included in VPG inrotolesupport the students
Keyword: who are going to continue their study further. Effectiveness of VPG was tested
Van Hiele theory on 180 students categorized as 90 students froah GeL0), 60 students from level
. N 1 (L1), and 30 students from level 2 (L2). Compaeafnalyses on the results of
Levels of geomgtrlc Fh'nk'ng adapted Van Hiele Geometry Test (VHGT) pre and p6¥E usage indicated that
Geometry learning video there is a significant difference between the nezes. It was also discovered that
a significant improvement in geometric thinkingeéis occurred in the majority of
the students.
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1. INTRODUCTION

The Van Hiele theory developed by Piere Marie vaeldedand Dina van Hiele-Geldof in the 1950s had
been internationally recognized and affected tlaehiang of geometry in schools significantly. Rasand the
United States are instances of countries that athlgeir geometry curriculum based on the van Hibéory.
Previous researches done showed that the appticatiean Hiele theory in geometry lesson brouglttialpositive
implications. The Van Hiele model is effective nmotivating students and in creating a better emvitent for
teaching and learning of geometry [1]. Van Hidledry has been commonly used in many ICT-based gepm
education applications such as geometry Sketchymadexplorer, Cinderella and 3D CABRI [2].

However, due to the limitation of infrastructurevdlpment and inappropriate curriculum, ICT-based
applications are not fully accessititesome placedn the context of Parepare, a small city in thevince of South
Celebes, Indonesia, a preliminary study has beere dm the usage of available technology-based &dneh
infrastructure and teachers’ ability in incorpongtiCT in lessons prior to this current study. Hsadiscovered that
internet connection is only available to 9 out df(60%) secondary schools. Moreover, it was alsoadiered that
the ratio of computer to student was 1:50, anduit@652 (23.8%) of the available math teacherehaat acquired
basic skills in using ICT in classroom teachingrtRermore, 44% of the teachers stated that theg havused ICT
in classroom teaching at all, and the informatioat fgeometry learning applications are availablthainternet is
known only by one single teacher among the 52.

Due to the limited technology-based educationatastfucture, the geometry lessons in Parepare are
generally taught using the conventional method. orsrical forms are drawn on the board or merelgwsh
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through the shapes of simple things. Consequehiyyisual aspect, one of the most important asppgeometry
lesson, stated that visualisation is the very bakigeometry learning [3]. This is in line with vatiele’s theory
which places the visual introduction of things Iz tirst stage in its five-stage geometry thinkienxgel.

Conventional geometry teaching contributed to the potential in learning geometry among students in
the junior high. This situation is evident in a lprénary study on the third-year junior high stuteim Parepare
who, at the time, would be sitting for the NatioEalamination soon. Among the 277 students who wanepled, it
was found that the general score for basic geonagtegtions was 54 out of 100. Through analysih@fgeometry
questions, it was discovered that only 12.6% whmagad to correctly answer questions on the intricluof
geometry shapes.

Based on this issue, this study will produce arraditive learning tool by utilizing the available
infrastructure (video+VCD) to help the third-yedudents to remember/understand the geometry lesbanh$ad
been learned since their first year. This tool silmmarize all the topics on geometry taught imigu high in one
learning module by incorporating the van Hiele-loatEaching activities and utilizing multimedia metmaking of
the module into a learning video in order to maxienthe visual process in learning.

1.1Van Hiele Theory

Developed in 1957 by Piere Marie van Hiele andabian Hiele-Geldof, Van Hiele Theory had been
published in 1973 by Freudenthal in his book “Matla¢ics as an Educational Task” [4]. Thereafteewa fesearch
had been conducted that showed a connection betstegents’ geometry ability and van Hiele’s geométinking
level. A positive relationship between the abilibywrite the geometry verification and studentsbmetry level
[5]. Afterwards, Mason (1998) found that geomethiyking level can distinguish the high-ability dents from the
low-ability students in geometry learning. Withspect to the significance of van Hiele’'s geomehipking level,
Atebe and Schafer (2008) stated that it is the énaork in evaluating students’ geometry thinking.

According to Van Hiele theory, there are five magteps to understand geometry topics [4], namely:
Recognition (LO), Analysis (L1), Order (L2), Dedigst (L3) and Rigor (L4). Each step is discussedhi@ next
subsections.

(@) Leve 0 (LO: Recognition).

This level is also known as the basic, the holisiicl the visual level. At this level, students cany
recognize geometrical shapes based on their vihwahcteristic. Apart from focusing on the geoncetrshape of
the objects, students are likely to see the olgieat whole; hence they do not pay any effort tcetstdnd deeper
characteristic of the objects
(b) Level 1(L1: Analysis)

At this level, students involve their analyticalrtking in order to understand the concepts of thermy
objects. For instance, students are able to stuelyobjects by observing, measuring, experimentingwing and
building the objects. Nevertheless, students & liwvel are not capable of explaining the relatigrs among
different geometrical objects.

() Level 2(L2: Order)

This level is also known as the level of abstratignal, theoretical, correlational and informatdetion.

At this level, students are able to correlate betwelifferent geometrical shapes, and to recognizeeigl

characteristic of particular objects and to explain hierarchical way.

(d) Level 3(L3: Deduction)

This level is known as the formal deduction levak this stage, students are able to make the atioms
between one geometrical object with another. Funtiore, they have already known how to sequenceegizal
objects correctly.

(e) Levelt 4 (L4: Rigor)

At this level, students are able to debate by givéxplanations and making comparisons on axiomatic
geometry system. They are also able to understaddative reasoning

This study only focuses on the first three levedssaggested by previous researchers who stated that
learning activities in primary school and secondaiyool began at LO to L2 [6],[7],[8].

Students’ geometry thinking level depends on neitheir age or their maturity but rather on thestess
received. Hence, among the aspects needed to bsefbon are the method and arrangement of thenkessdhe
classroom [9]. There are five phases of learnijg [

(@) Phasel: Information. At this stage, a two-way teacher-student interadscessential in understanding certain
geometrical shapes such as making observationsigagkiestions and understanding the vocabularyhar
particular geometrical shape.

(b) Phase 2: Orientation. Students explore the topic about geometry as agdhty the teacher. The activities
involved should enable students to identify thergewical shape that is to be learned. Therefarestudents
to master the level, they have to be assigned sintigs$ks.
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(c) Phase 3: Explanation. Based on previous experiences, students are tesxfireir opinions and discuss about
the geometrical shapes that had been observethisfdtage, teachers act merely as facilitators.

(d) Phase 4: Free Orientation. Students are able to solve more complicated prablsuth as open-ended
problems. They gain experience by finding their oswiutions or by completing tasks. Much of the
relationships among objects are clarified throdghinteraction among students when making invetibigs

(e) Phase 5: Integration. Students survey and summarize what they have lédmyenaking connections among
the geometrical shapes. The teachers assist stuidemaking a synthesis on each of the geometsicapes.
However, the form of synthesis done will not besafing the geometrical concepts that had beenddaanall.

The use of van Hiele’'s model in learning geomety tnprove students’ academic performance, motivate
students, and create a much simpler environmetiténteaching and learning of mathematics [1]. dditon,
secondary school teachers have to be trained terstachd the van Hiele thinking level to improvedstuts’ van

Hiele geometrical thinking level [10]. In paralli@l this, a few researchers have discovered theritapce of van

Hiele theory in explaining schoolchildren’s leamiof geometry [11],[12],[13],[14],[15].

1.2 Using Video in Learning

To apply the Video Compact Disk media in learnitechers must first choose the appropriate material
for the program or learning requirements. Thifollbowed by preparing the CD player and televisgat and after
adequate introduction to the learning materials, @D is played. The number replays depends omekes and
how fast the students are able to digest the legrmaterials. This method has been widely usedelivering
lessons that utilizes numerous pictures, text,a®imr animation. There are also several other nsabis method is
widely used, such as: (1) the video can be plagpeatedly, (2) the video show can be fast forwammeslowed
down, (3) there is no specific requirements forcepd4) its operation is relatively easy, (5) theD/piece can be
used repeatedly.

The importance of using video in learning as preskby Baggett (1984) [16] stated that by usingweids
a learning media, students are not only able toenzaknental representation from the semantic uratetstg of a
story in either audio or visual form but when prasd together, each source gives an additionafrimdtion and
completion which helps students in remembering syimbr pictures naturally. In line with that, Camnmo (1993)
[17] emphasized that a video presentation has tdelsegned for the purpose of improving studentshtaleability
and involving them in active learning. Among theyous researchers who discovered the importahessiog
video in learning, especially in mathematics, 41& and [19].

1.3 Research Overview

There are over 100 different models of Instruct®ystem Design (ISD), for instance the nine stades o
teaching aid development process by Dick and Cerdp96, the three stages of linear developmer®dssis and
Glasgow in 1998, the eclectic model for evaluafioogram by Morison et al. In 2004, the 4C/ID mokgIBollen
in 2006, and the R2D2 model by Botturi et al. ir020 However, most of the models are a form ofdhaeric
ADDIE model which is an acronym for Analyse, Desi@evelop, Implement, and Evaluate [20]. Hence,fthe
stages in the ADDIE model is utilized in this studihe research design for this study is as sunz@aiin Table 1.
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Table 1. Research Design

Stage Elaboration of Research Procedures
Stage 1 a. Data collection on the infrastructure of each juri@h school (SMP) in the district of Parepare,
(Preliminary study + especially the ones used in the process of teaemddearning mathematics.
Analysis of important b.  Analysis of KTSP Mathematics Syllabus (Silabus KT@&ematik) for junior high school (SMP)
information) and high school (SMA) students.

c. Investigation of the more complicated topics on rgewy in teaching and learning through
interviews with senior math teachers and a fewesttsl

d. Data collection and analysis of the geometry thigkevel for students graduating from SMP in the
district of Parepare using the van Hiele geometvel test (pre-test).
Stage 2 a. Introduction and understanding of the van Hielengetoy thinking level.
(Designing VPG) b. Identification and classification of lesson topios practice.
c. Designing module in appropriate order based ortinéent and learning objectives.
d. Summary of learning activities in the learning miedoased on van Hiele geometry thinking level
(Module 1, module 2, and module 3)
e. Designing of learning practice based on learningsphand van Hiele's geometry thinking level.
Stage 3 a. Development of learning module according to stuslethinking level (Module 1, module 2, and
(Development of module 3)
VPG) b. Development of learning module and activities wittmputer which is then video-recorded into a

CD or DVD.
c. The video record is known as Video Pembelajarami@&o (Geometry Learning Video=VPG
Classification of students according to their geynghinking level.
Random selection of 90 students from Level 0 grdifp,students from Level 1 group, and 30
students from Level 2 group.
c.  Execution of VPG in classrooms of 30 students ewitih level-appropriate module. Each module
will be applied in three meetings (90 minutes peeting).
Execution of van Hiele geometry test (post-testalbstudents in each group.
Analysis of pre-test and post-test results for @atibn on the extent to which VPG is able to help
students in improving their van Hiele geometry kiriig level.

Stage 4
(Execution of VPG)

op

Stage 5
(Evaluation of VPG)

o

2. RESEARCH METHOD

Selection of the study’s subject began with theoithiction of potential subject of study. Firstaiff each
SMP graduate in Parepare’s van Hiele geometry imgnkevel had been identified by measurement and
categorization (in Stage 1) using van Hiele Geoynéast (vVHGT). The vHGT used is the standard vH§yTstaff
from Cognitive Development and Achievement in Selaoyp School Geometry (CDASSG) [4].

Based on the VHGT results, a sub-group of studehtsare representatives of the three basic catdgory
van Hiele geometry thinking level (Level O (LO),ue? 1 (L1), and Level 2 (L2)) were selected forstetudy. The
randomly selected subjects from each group werdests who had studied geometry for three years poidhe
VGHT. Selected groups will go through the teachémgl learning process using VPG in the classrodrhe
teaching and learning session will be conductetthiiee meetings (90 minutes per meeting) that veilhkld during
the students’ break after taking the national exatdon. During the learning session, subject béllshown a video
and do things (interactive) with guidance from th@eo. After the next learning session, they will imeasured
again using VHGT (post-test).

The answers to the questions in the VHGT pre- astHest will be evaluated using a method develdped
Usiskin, known as the “3 correct of 5" method. §hieans that if a respondent answers at least 8fduitems
correctly in any of the vHGT subtests, the studsntonsidered to have mastered the level. The tetédhted
marks by Usiskin (1982) [4] are as follows:

1 mark for group criteria on items 1-5 (Level 1)

2 marks for group criteria on items 6-10 (Level 2)
4 marks for group criteria on items 11-15 (Level 3)
8 marks for group criteria on items 16-20 (Level 4)
16 marks for group criteria on items 21-25 (Level 5

The scores obtained by the students are calcubeteed on the marks that had been determined bkitUsis
in the 32 possible answers in determining the stisdgeometry thinking level table. The effectivesaf VPG is
further investigated by dividing the students’ imypement in geometry thinking level into four catdge as shown
in Table 2.
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Table 2. Categories of Improvement in Geometry Kinig Level
Category Explanation

Improvement between levels  Improvement of van Higlemetry thinking level occurs in sequence (faregle, from LO
to L1 or from L1 to L2)

The Skipping Phenomenon Improvement of van Hietmmgetry thinking level does not occur in sequenoe ékample,
from LO to L2 or from L1 to L3)

Improvement within a Level There is no improvemeian Hiele geometry thinking level but an inceasthe geometry
thinking level score is obtained

No improvement There neither improvement in vaneédggometry thinking level nor in the geometry Ky

level score

3. RESULTSAND ANALYSIS
Data analysis of the geometry thinking level (PB&)re from the pre- and post- test obtained ihaw/is
in Table3.

Table 3. Descriptive Statistic of Students’ Geomdthinking Level Score Before and After Learninglw/PG

Cohort of Before Implementation of VPG After ImplementatidivM®G

Studgnts

Gamen’ N sowor M MRS\ scory Mo e

Thinking Level PBG PBG

LO 90 271 0 20 30 3.00 0 19
L1 60 2.20 1 17 70 10.03 1 27
L2 30 4,87 3 19 62 11.73 3 27
L3 0 - - - 18 - - -
Overall 180 180

The results in Table 2 show that VPG can signifilgaimprove the students’ PBG. This can be obsgérve
from the increase in the mean PBG score for evasymafter the implementation of VPG. The mean PGre
for LO group increased from 2.71 to 3.00 after &y with VPG. Similarly, the mean PBG score fdr giroup
increased from 2.20 to 10.03 whereas for L2 grolup score increased from 4.87 to 11.73 after tiamentation.
Another benefit observed is the increased numbetuafents in the higher PBG, i.e. the number odestts in LO
decreased from 90 to 30 students whereas the nurhisardents in L1 increased to 70 and student®imcreased
to 62 after implementation. It appeared that afterimplementation, 18 students were promoted3tanLwhich at
first there were none.

Table 4 shows the number and percentage of stydacterding to the 4 categories, whose van Hiele
geometry thinking level improved after implemerdatof the VPG:

Table 4. Number and Percentage of PBG Increaselaffgementation of VPG in Learning According teth

Categories
Cohort of Students According to Increase in PBG (After Implementation of VPG)
PBG Between Levels Within Level The Skipping No Improvement
(Before Implementation of VPG) Phenomenon
N % N % N % N %

LO (N =90) 53 58.9 8 8.9 7 7.8 22 22.4

L1 (N=60) 41 68.3 4 6.7 2 3.3 13 21.7

L2 (N = 30) 16 53.3 5 16.7 0 0 9 30

Overall (N=180) 110 61.1 17 9.4 9 5 44 24.4
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Table 4 shows that 75% out of 180 student respdadeho had utilized VPG in learning showed PBG
improvement, either between levels, within a leeelunderwent the skipping phenomenon. Nevertketbsre are
24.4% students still who did not show any kind®BiG improvement after learning.

The development of van Hiele geometry thinking leigefurther investigated by plotting a graph to
observe the improvement of van Hiele geometry tinimkevel in each student from every level.

T2T19T26 oo >

Pep10 1119712 1

_P3PBPP15P16R20R24RI5034035042 TR

520521545 PAP31P44P48P53P57 T22
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Figure 1. Development of Students’ PBG Before aftérATotal Utility of VPG

From the results shown, it is clear that majorifytlee students showed improvement in their geometry
thinking level following lessons in the classroorhese VPG is implemented. It shows that this tsdhélpful in
improving the van Hiele geometry thinking level algdhe SMP graduates.

4. CONCLUSION

The study showed the effectiveness of VPG in impigpthe van Hiele geometry thinking level of SMP
ninth grade students in Parepare. The resultseofdtita analysis shows that out of 90 studentseanLth group
sample, 60 of them showed improvement. In L1 gretich consisted of 60 students, there were 43 sttwaved
improvement, whereas in L2 group which consiste8&tudents, 15 of them showed improvement. Ypest of
improvement shown were improvement between levadsthe skipping phenomenon.

Apart from that, the data analysis also showstthere are still a number of students who did noirshny
improvement in the thinking level after utilizinget VPG. Some of the explanations for this occureeare listed
below:

a. Some students still find it difficult to analyzesthonnection between the geometrical shapes
b. There are students who have not understood theepbmi@nsition from two-dimensional geometry toetr
dimensional geometry.
c. There are students who are not able to interpecfigiures in geometry lesson.
d. There are students who still face difficulties inking their own definition of the geometrical shape
Based on the findings, there are a few suggestindsecommendations for future research, i.e.
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a. VPG is recommended for districts with similar sttaa and environment as Parepare in the hope ofawipg
the PBG of SMP ninth grade students.

b. Further development of VPG, especially the modus® 2hat upon completion of the module, studerdsahie
to read charts and analyze the properties of thengtrical shapes.

c. Further development of VPG, especially the moduse 3hat upon completion of the module, studerdgsuaed
to the concept application and classification &f blasic geometrical shapes.
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