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Experts and designated users evaluations on visual tools screencast SketchUp

Make (ViToS-SUM)
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Experts and designated users evaluations on visual tools
screencast SketchUp Make (ViToS-SUM)

The problesn and fhe aim of thsfody. Students at spcondary school ane facing problems in learming
Mahamatics for topec Geometry, The puiposs of ths study |3 10 examine the validity of & leamiing
strategy for 3dmersional Geametry, using Visual Took Screencast Sketchllp Make, called WiTo5-SUM

Reswarch mpthods. ViToS-SUM consims of four components level of van Hiele geometrical thinking, simsal
spatial skille visual fools and video Bdorial screercast SketchUp Maks, A topic in lorm 3 mathematics,
Flang and Eevations was chosen for tls siudy. The whole process of design and developmant of ViToS-
SUM adapied the fve cpclic stages of ADDIE (rstructiong design model This aticle sddresses the
detnils of the final two stages specifically, implementation and evaluation prior 1o ot test. Twelve
students from a secondary school and thres expers inwgled in this Audy. Cuantitative approachas
were wed to collect data as well &5 to analyse the expens’ and students’ vews on the apPropErateness
of WiTas-5Suik

Regults. The sperts agreed thal bath wdusl spatial k3% [mean = 3005 and fevel of van Hele geametrical
thinking imean = 467) showld be embedded in ViTo55UM. Moreover, the eeperts alss sgrecd tha
the conterd of ViTaS-50U8A is seitabie (mean = 457) wilh the maithematics content for fop Plars and
Elevations, The pre and post test showed that there were signibcant diflerences In mesn wores of
wisual spatial skills before and after leaming via ¥iTo5-50 f=12.21; p<005) Firthermore the pre and
posties] also revesled that ihére @ a significart difference in studemts’ level of van Hiele geometncal
thinking before and atier infervention {2 =-118 p « 005, Thes, ViToS-5UM had supported most of
students n oonctructing concepty of Geamatry, Meanwhile, the findings revealed that all experts agreed
that ViToS-5UM served & pnd:gng».rd feaming strategy for Geometry

Conclumion This learning straegy should be integrated in the mathematics cumiodar lor secordany
ichools 1o inorease Students’ pedormance in Geometry. Tréning I8 needed for Deachérs i order o
daliver the concepts of Geometry effectively using ths mode of teaching More compuoter facillines
should e equipped to schook in order o encowrage teachers and students to wilize technodsgy m
teachng and learming.

Keywords: level of van Hirle Geompotry thinking, wisual spatial skills, screencast wdeo

For Reference:

Yahya. F. H. Kassymowa, G, K. Murtafiah, W, & Suparman 5 (2021), Experts and desgnated users
evaleations on visual tools screencast Sketchilfp Make (ViToS-5LIMY Perspektivie nowkt | obrazowmig
= Perspeciives of Saence and Education, 54 (6), 460-472, doi: 10.32744/p5e 2021 631
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Introduction

tudents' problems in leaming Geometry are pertinent issues to be highlighted by
educators [1; 2]. A repart from Trend in Mathematics and Science Study [TIMSS) 2015
showed that the Malaysian students’ performance in Geametry ks very alarming [3],
The students only scored 455 points for Geometry which was below the average score for
TIMSS and was classified to be at low level. Similarly, Indonesia and Thailand were also at the
same level [3]. The findings indicated that there were pitfalis in teaching Geometry which
reflected that teacher failed to inspire students to learn [4]. On the gther hand, the topic
of 30 Geometry is vital for high school students as it preparqg them for university courses
in science and technical fields [5]. Besides, this topic also has to do with students' real lives
and their future careers [6]. Thus, an effective pedagogical kearning strategy for Geometry
should be designed and implemented in schools as suggested by Ministry of Education
[MOE] im Malaysian Education Blueprint, that educators are encouraged to deliver the best
teaching pedagogy for the future leaders [7].

Therefore, the factors that contributed to the problems in learning Geometry
should be identified, Students’ weakness in Geometry is associated with low level of
geometrical thinking [8] and low visual spatial skills [3], These two cases were highlighted
by the Mational Council of Teachers of Mathematics {NCTM) as the important factors
that influenced students’ performance in geometry [10]. Level of geometrical thinking
is referred to level of van Hiele Geometrical Thinking [LvHGT), It is based on geometry
thinking model which was proposed by [11]. This model consists of five levels: level 1
[Visualization), level 2 (Analysis), level 3 (Informat Deduection), level 4 [Formal Deduction)
and level 5 (Rigor). Van Hiele believed that students should go through all levels of
thinking while leaming Geometry. Meanwhile, visual spatial skills (V&S] is ability to
rotate, view, transform and cut mentally [3). In order to learmn Geometry, students are
required to have high V55 [12]. If they have low V55, they will have difficulty in visualizing
the properties of the 3D object [13]. Students need high VS5 to create and manipulate
mental images of the solid objects [14).

However, most of the lessons conducted in school for Geometry in Malaysia are
contradicted with van Hiele geometry thinking model [15]. They daimed that basic
knowledge of Geometry was neglected and students were directly exposed to formal
deduction [L4). Conseguently, most of the students are having problems in reasoning skills
that required them to analyse answers and make conclusion [8]. In contrast, the students
are supposed to start from L1 and they will go through all levels based on the van Hiele
maodel, Previous studies had shown that learming strategy using van Hisle model among
students in Malaysia, had increased their LvGHT [16]. On the other hand, they also found
that majority of the Malaysian students were at the lowsst level van Hiele mndel Thm,
there i a need to implement this model In Geametry curricular, Bs 5 that
used by teachers ﬁmmmmmwm [17). mg
textbook and marker board, most of the teachers use 30 models and draw mm
of 30 objects in their teaching of 30 Geometry topics, but both methods are ¢
ineffective because they are not sufficient to represent the 3D objects [18]. Thus,
af teaching will encaurage students to learn by memarizing the concepts of Geometry [19).
However, the problems can be overcome by using a 30D manipulative software that provides
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powerful toods to assist students in visualizing the solid objects [20]. Yahya et al. [21] named
them as wvisual tools,

Even though the 3D software supports students in learning, students encountered
problem as they could not remember all the steps inusing the tools |22]. Moreaver, teachers
found difficulty in teaching students with different ICT skills [23]. These obstacles can be
solved by applying video tutorial with screencast technique as suggested by [24], The steps
inusing the tooksin 30 software can be recorded as video tutorial by using a special software
[20]. Thus, the screencast video helped to reduce wser’s cognitive load [25]. In this study,
SketchUp Make is chosen as 3 30 software and video screencast which is called as Video
Tutorial SketchUp Make (VTS-5UM), was deveboped for the activities in the module. Thus,
the purpose of this study is to determine the validity of Visual Tools Screencast Sketchilp
Make (ViToS-5UM) which has been designed and developed befare its effectiveness was
tested in mathematics classrooms.

Level of van Hiele Geometrical Thinking [LeHGT)

LvHGT comprises of five levels but only four levels of Geometry progression from Level
One (Visualization) to Level Four (Formal Deduction) will be embedded in this module.
The fifth level [Rigor) is refated to high-level thinking, which is complicated and complex.
Thus, it is not suitable for high school students [26]. Crowley [26] stated that teachers must
provide material at one level to enable students to move to the nest level. L1 is the first
level where students are able to visualize the geometrical shape of the aobject given to them
such as vertices, edges and faces. L2 is the second level where students will Investigate the
properties of the solid objects such as length of the edge and size of the angle. The third
lewred |5 L3 where students can make non-formal judgement about the orthogonal projection
forthe solid objects. In this crder to do that, students should be able to transform 3D object
to 20 image for the orthogonal projections. The last level, L4 is the highest level where
students should be able to reason formally the orthogonal projections of the salid objects
including the hidden lines in the objects which cannat be seen but can be inferred by other
attributes.

Visual Spatiol Skills (V55) and Visuol Tools

W55 consists of four elements: rotate, view, transform and out mentally [11]. ¥ahya et al,
[21] proposed a set of toalsin SketchUp Make that could perform task for Y55, The tools are
orbit, position camera, standard view and section cut. Orbit is used 1o rotate the solid abject
in the plane that permits users fo explore the properties for the solid object. The second
tool, position camera sets the camera mode on parallel projection to allow users to see
solid edges more chearly, The standard view |5 a tool that enable users to transform the 30D
objects to 20 images that relate 1o orthogonal projections of the objects, while section cut
Is used to cut the surface of the solid object to let the users see the sides inside the objects.

Video Tutorial Screencast SketchUp Make (VTS-SUM)

VT5-5UM is a know-how video that guides students how to use Sketchllp Make to
comphete the activity in the module, This video 15 particularly wseful for students as they
may control their learning rate [20]. Students may stop the videos and replay them as much
as possible at their own pace [4]. Special effects (sich a3 screen draw, screen-goom {(Zo0m-
ni-pan] and arrow with text (callout with text) may be included in the video to emphasize the
steps imvolwed in 3 process.
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Van Hiele leorning phases

The activities in the module are developed based on ADDIE Madel. In order to promote
van Hiele model to students, phases of instructions are needed as guideline for teachers [£].
This module is structured to be carried out based on the five phases of Van Hiele learning: {1}
Phase 1 {Inguiry/information), (2] Phase 2 {Direction Orientation], (3] Phase 3 {Explanation),
(2] Phase 4 [Independent Orientation) and (3] Phase 5 (Integration). Each activity starts
with phasa 1 that provides information to students a general overview of following steps
and directions in their lesson. In phase 2, students will be given dear instructions on how
to observe the digital 3D objects via the video tutorials provided, In phase 3, students will
present thieir experiences of the observed structure using their own expressions. In phase
4, students are provided with digital 3D objects to test their understanding of the concepts
learned beforehand. Students are free to choose the digital objects given in the exercise.
Finally, in phase 5, students will interpret the knowledge acquired through the previous
lessons, activities and discussions,

Hence, ViTos-5UM consists of a learning module which is a packet of teaching materials
that contains objectives, a sequence of activities and evaluation, It is also defined as a
kit af learming in which students are guided by step-by-step instructions and it can be
executed ndividualty or In groups [27]. At present, there & a lack of studies concerning
the integration of these four components, A learning strategy which is called Visual Tools
Screencast SketchUp Make (ViTo5-5UM) is designed to address the issue of student’s
incampetence in doing 30 Geometry, particularly in the sub-topic of Plans and Elevations,
This topic is chosen because it has both LvGHT and WSS [2]. ViTeS-SUM was developed
with the help of an experienced teacher and three lecturers. There were eight activities
In this module that incorporated the four core elements: LvHGBT, V55, Visual Toals and
VTS-5UM. The module for VITe5-5UM is accordance with form 3 mathematics, chapter 7
regarding Plans and Elevations. it was designed for two learning objectives: Orthogonal
projections and Plans and Elevations, The first objective for this topic requires students
to draw orthogonal propections and compare and contrast between oblects and the
corresponding orthogonal projections, while the second objective needs to draw the plan
and elevations of an abject to scale.

roose of the study
e purpose of this studyist i the validity af a ke arning strategy for 3-dimensional
Geometry, using Visual Tools Screencast SketchUp Make, called WiToS-SUM.

Research methods

Design of the Study

The data of this study were coflected through quantitative approaches, The quantitative
data collection was divided into two stages, specifically Stage | {expert validity) and Stage Il
[Pre-test and Post-test).

Study participants

Two groups of subjects were involved in this study, namely experts and students. For
stage |, the experts were assigned to evaluate the content validity of ViToS-5UM. For stage
II, the selection of students for pre and postiest comprised of twelve form 3 students from
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a secondary school with purposive sampling method that aligned with [28] the number of
respondents involved in the research. They were given Pre-test for W55 and LvHGT befare
using the intervention and Paost-test for V55 and LvGHT after the intervention.

Instrument for doto collection

Expert Volidation

The validity study of WiToS-5UM was conducted before testing in the actual study. This
aims to ensure that the objective of the study can be achieved; that is to improve V55
and students’ level of geometrical thinking. Validity refers to how accurate the measuring
instrument can measura the problem being studied. Meyer | 29] and Russell [30] suggested
method that can be used s expert validation, The instruments consist of four sections, A
[respondent demography), B [van Hiele I!'tls of Geometry thinking), C {Visual Spatial Skills)
and D (Mathematics content] which are measured on a 5-point Likert scale [1: Strongly

Disagree, : Disagree, 3: Neutral, 4: Agree, 5: Strongly Agree). Instrument reliability indicates
that the instrument is consistent or stable to be used as an Instrument. The standard of

reliability coefficient of |70 is usually associated with the instrument's reliability [31] and
was adopted as the benchmark for the gestrument |n this study, The data were analyzed
based on Cronbach’s Alpha coefficient. The test obtained the reliability at D.80, which is

Pre- ond Past-Test

The pre and post-tests were conducted to test the students' levels of W55 and LvHGT.
Four instruments used to evaluate VS5 were based on a standard criterion for spatial
ability. These instruments are widely used by researchers who have conducted studies
at secondary schools in Malaysia [2; 16]. Similarly, these instruments had been used
by other researchers from other countries [18; 32]. Sorby [33] suggested the Purdue
Spatial Visualization for Rotation Test (P5VT: R), Purdue Spatial Visualization for View
Test (PSVT: V) and Mental Cutting Transformation test (MCT), while Mohd Safarin
[34] developed T3D2D test for transformation. Hence, in this study the PSVT: R was
employed to measure a student's ability to rotate mentally, the PSVT: ¥V was used to
measure a student's ability to describe an object from the viewpoint of mental assigned,
the Mental Transformation test for 30 to 2D (T3D20) was used to measure the ability
to manipulate mentally, and the MCT was employed to measure mental cut abilities.
Previous studies had shown that researchers used these instruments. In addition, LvGHT
test was applied to measure the level of students’ geometric thinking which has been
used widely by researchers in Malaysia such as {2; 16]. Besides that, researchers from
other countries had used this test to determine students’ level of geometric thinking
[19; 35]. Therefore, the fouwr levels of LWHGT (L1, L2, L3 and L4) were being displayed as
main items in designing the module.

Findings

For stage |, the selection of experts to evaluate the content valldity of ViTo5-5UM was
based on their expertise and feasibility. They comprised of two [2} lecturers and a teacher
who have over 20years of experience. In order to evaluate visual spatial skills anghlevels of van
Hiele Geometry thinking, two lecturers in these fields of study were emqﬂ?’gﬂw
letters were sent out to these experts. They were aiso contacted through telephone and
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email, Then %mﬂm ‘made to meet the experts in person to hand out the
validation forms as well as to brief them personally about ViToS-5UM. They were given two
(2] weeks to complete their validation reports. Meanwhile in stage Il, the researcher used
quantitative design approach using a one-group pre-test and post-test quasi experiment.
The researcher conducted pre-posttest and recorded the students’ perormance before and
after the intervention, The intervention was carried out in 4 weeks, Thus, the researcher
would like to find out if there is any significant difference on level of W55 and LvGHT between
pri-test and post-test,

Stage |

The findings from the experts were based on three (3] aspects: (1) van Hiele levels of
Geometry thinking, |2) mathematics content, {3} visual spatial skills. The description for the
findings is shown as below:;

Level of van Hiele Geometry thinking

in Table 1, the highest percentage ghven by experts [mean = 5) refated to learning content
for levels of thinking and learning phases ina van Hiele Geometry. The average mean is4.61.

Table 1
Validity of van Hisle levels of Geametry thinking

L hem | EE® | Mean
Lesarning coment of Plans dnd Elevations af el van Hiels Geometry 5 5 | 5
‘I"I'll-l'ilrhll-n:hllmﬂltr_ |

 Liurning content delvared in a van Hiele barring phase is appropriste. 5 5

|
Learning cordent in wan Hielo fearning phase ot independent Onentation |
gves students thi opportunity 1o resedea the probleen by using thair cwe 4 5 45
| OpininE. |
Learning corbent in van Hiehe learning phase at independent Oriemation |
@ves students the opportunity 1o fesclve the problams by using thelr 45
i Rl i 1 |
hlrﬂudﬂnﬂﬁumdﬂmﬂm:mﬁhﬂmﬂ:rdm
_|Hibe Geomwtry Thinking e approponte. 0000 | @ |
Mcprities through the Sketchilip Make [usin ﬂ!-!l.lhll:tﬂ-\mlhh |
4 .h-:lmphll'.'lrlww ¥ | X
.h‘.'tmhurt lanations of van Hiele learning phase provide
nites for students 1o fiscuss and use thesr own langeage when &5
dtm:ﬁ:h.ihﬂﬁwhﬂllumd. —— .

mmﬁmzmmmmmum“m“um | &
wﬁmﬂﬂhﬂmmu“mﬂm

Mevns if ctiities al Integration of van Hisle learring phase tan evahiste | 1 .
.'III.Ih'I‘h hﬂ'ﬂl‘l.l"l' Y

EI®%= Eapert 1, £2% = El.urrl.i."

a5

In addition, experts also gave high percentage for activities through SketchUp Make
in & van Hiele leaming phases. It was apparent from this table that the learning content
provided opportunity for students to construct ideas and strategies in solving the problems,
Moreover, l[earning activities at each level In a van Hiele was sultable, engaged students
in discussion and capable to determine students’ Geometry thinking. Thus, this learning
strategy enhances studentslearning in Geometry by embedding levels of van Hiele Geometry
Thinking through activities in the module,




Penpecines of Soends 8 Education. 20271, Wal, 54 No B

Mathematics Content
For mathematics content, as shown in Table 2, experts’ feedback on ViTo5-5UM ranged
fromn 80.0% to 100% (average mean = 4.51).

Table 2
Walidity of mathematics content

[ESREA F?'_JE!";I ‘

hhﬂmﬂ\ﬂ"l’:ﬂ-—kﬂu:hﬂ 5 ; 5 | 5_ g

| Inbrodisction ta Sketchlin Make s cear, | s 13 |35 | 8
5

| Learning objectives in ViTes Sk lrr-dllrlrlnu-d- |
The objectives of ¥iTa5-5UM leaming is compatible to stedents'
{ ing twurel
Corent of ViToSs-5U0 |3 sppropmate 16 the cumoulum
'hnlll-upd by Curriculum development Devision.
5 Mmﬂmmtlm:umm priny awledge

Corant of VITaS-SUM Is sppropriate to the divensty of sudenty’ |
abilzies, !

_ Cortent of VTS SUM is appropnatn to ihe age of studertts.

Corent of ViToS-5UMd is appropriate to the level of student
leaming.

Learning h:-u and ponoepts using ViTaS-SL0 sre sporopriabe
Irﬂ irremt

] m:mdmﬂm EANERTV 5 CONEINLACAIY,
| The cosmpasition of WiaS-5UM content s not misleading.

Artivities i the ViTo%-5UM help 1o strergihen students’
mhl'l:ldlr'ufmulpu.

.I:Hhu i WiTa 5 SLIM can atiracl hll.d-urh

 Acthyitios in VTS SUM car aniouriage hands an and mind on
esmng

18 s "‘E

| _Elfa__:!cu'm-n'ﬂ‘lﬁ EWmumwwl_m

[ 17 Activities m ¥iTo3-5UM can promote higher order thinking skills. |

| i WWWWEHMHIMMMHIMMM
'I'I'II.IIH-.

8 _!*. : “T“'F'-“‘E‘""““" epportunity .‘E ""E“_""'"""E"“_ :
1= Expert 1, E2* = Expert 2, £1% = Expert 3

| [, ] W | AR A [ .-lll.ﬂ L]

These findings revealed that the content of ViTaS-5UM was consistent with learning
ohjectives and mathematics content. Furthermore, the findings showed that the module
cowld motivate students to learn, guided them to bulld the concepts on their own and
Inspired them learning by ‘hands on’ and “mind on'. Moreover, the module could also
encourage students to develop higher order thinking skills,

Visual Spatial Skill

For Visual Spatial Skill injected in ViTo5-5UM, all items gained 100% [mean = 5.00)
as shown in Table 3. The findings indicated that the combination of visual spatial skills,
which were unified in the fevel of thinking and learning phase of van Hiele Geometry was
appropriate, The findings also identified that ViTo5-SUM was appropriate with the level
of students in developing visual spatial skills. In addition, the findings revealed that the
application of SketchUp Make reinforced students’ visual spatial skills in Geometry.
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Table 3
YValidity of visual spatial skill

The coenbination ol vewisl spatial sbility in the lesnmg phase 5 | 5 100

_mﬂ:tﬂmi&k. |

The eoenbination ol viual spatial abillty i sack van Hisle

| Geometry thinking level is appropriste. | . . .
Tha compesition of isual mmhmmmwm 5 ! 5 100

| Geommlry thinking kel s approgirisne |

Hh_nfﬂuupbﬁiunlnﬂﬂ:h”pwrﬂunrwmlﬂ

Fpakiad alkiry. ” . 2 i

Stage N

The validation data from this stage are divided into two (2) parts: descriptive statistics
and inferential statistics, The description for the findings is shown as below:

Descriptive Statistics

The pre- and post-tests analysis showed that overall visual spatial skills (mental cutting,
transformation, rotation and view) of students increased as shown in Table 4, The students”
seores for each component of the visual spatial skill tests were based on the number of
correct answers, converted into percentages to facilitate data analysis, Much improved
results were achieved in the post test for MCT, with the scare distribution in the range of 30
to B0, compared to0 to 30, achieved in the pre-test results, Meanwhile for TID20T, the post
test score distribution in the range of 70 to 90, compared to 30 to 70, achieved in the pre-
test results. For PSVT: R, the post test score distribution in the range of 40 to 93, compared to
20 to 57, achieved in the pre-test results, Finally, for PSVTV, the post test score distribution
inthe range of 57 to 90, compared to 30 to 73, achieved in the pre-test results. Moreover,
for vHGT, the findings showed that ViTo5-5UM had succeeded in elevating students” level of
geometrical thinking. As shown in Table 6, four students {33%) were increased from L1 to L2,
three students (25%] wene increased from L2 1o L4 and five students (423%) were increased
fromm L1 to L3, Thus, ViToS-SUM enhances students” geometrical level for topic Plans and

Pre-Post Test for V55 and vHGT Tests
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inferential Statistics

In order to differentiate V55 before and after the Intervention, a paired t-test was
performed. Allen, Bredero, Van Damme; Ulrich and Simons [28] used the same test with
sample size = 12. Prior to that, normality tests were carried out to confirm the normal
distribution of the pre-post data for Va5 The findings showed that, there were significant

rences in mean scores of V55, before and after learning via ViToS-SUM (t=12.21; p<0.05)

Paired t-test for VS5

e R

Muan 0 Man Outfererce

PostPre | 2831 | 80 | 13 an a4 N | 1 |

-

Meanwhile, the researcher used Wilkocon Signed Rank test to examine LwGHT since the
geometrical learning as stated by [11] is hierarchical, Table & showed that all students were
in the Positive Rank value +6.50.

Table &
Rank Test for LwGHT

H

Pakt - Pre ilﬂmlnh Oa
| Pasithve Ranks = L

Ties ' s

| Votal 12

Table 7 shows value Z at -3.13 with value p (asmp. Sig. 2-talled) < 0.05, This prowes that
there is a significant difference in students’ LvGHT before and after intervention.

Table 7
Wilcoxon signed rank LvGHT
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Discussion

The discussion in this section is divided into two stages: Stage | [expert validity] and
Stage Il [Pre-test and Post-test).

Stage |

Overall findings of ViTo5-5UM that applied vHGT, van Hiele learning phases, V55,
Visual Tools and vVT5-5UM showed the experts agreed that this mode of learning improved
students” level of of V35 and their level of geometrical thinking. The betterment of van
Hiehe's levels of thinking appeared are thought to be likely resuited by the activities in the
modubes that linked screencast videos with the 30 software, Besides that, the tasks ane
challenged enough to engage students with effective reasoning [B] and provide hands-on
exploration to them [20]. The cutcome of this finding was consistent with other studies
in Geometry that used other learning strategies. Similar results were reported by a study
conducted by Abu and Abidin [36] who developed learping modules that embedded van
Hiele's Level of Geometry Thinking and learning phase but using other software namely
Geometer's Sketchpad. The results revealed that the majority of Year 9 students showed
an increase in geometbrical thinking that from L1 to L2, but no one in that group reached
L3, Meanwhile, Tan [37] had used a software called Google SketchlUp, to Year & puplls,
The findings indicated that this software could help pupils in enhancing their level of
geometrical thinking, at least by one level. Apart from LvGHT, the experts admitted that
the content of ViToS-5UM was compatible with learning objectives and mathematics
content for topic Plans and Elevations. They also conceded that learning via ViToS-SLIM
had improved the ability to rotate, view, transform and cut mentally among the secondary
school students,

Stage N

Pree and post-test showed that all students had increased their level of V55, Referred
to the findings obtained above, each intervention of each leaming objective conducted
in learning via ViToS-5UM was proven to be effective in increasing the ability to rotate,
view, transform and cut mentally, Hence, it can be concluded that, the intervention using
SketchUp Make and WTS-S5UM via ViToS-5UM will have a higher significant impact in
increasing the score of PSVT: R, PSVT:V, T3D2DT and MCT among the secondary school
students. The outcome of this finding was consistent with |2] that used SketchUp Make
as a learning strategy but only to high achiever students in a secondary school. Moreower,
pre and post-test also Indicate that all students had increased their LvHGT, This outcome
Is supportad by [21], who did a study using SketchUp Make to teach students in a lower
secondary school in Malaysia. Furthermore, ViToS-5UM has helped majority of the
students [42%] to progress o the first three level of vHGT a5 shown in Table &, The results
also showed that after wsing ViTo5-5UM, no students remained in L1 (Visualization). In
contrast, prior to intervention, majority of them were at L1. The outcome of this finding
was consistent with other studies that discovered the majority of students in Malaysia
were at L1 [2; 16]. Armah and Kissi [8] claimed that the first two levels (L1 and L2}
reflects that the students only have conceptual understanding of Geometry but poor in
reasoning. Hence, they suggested geometrically rich tasks should be given to students,
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so that the students can progress to L3 and L4, Similarly, Wahab et al. [2] argued that L1
demonstrated knowledge about Geometry which was equivalent with what the children
had learnt in kindergarten, Thus, this proves that comventional kearning does not support

LviGHT progression,

Conclusion

YiTo5-5UM was created as a learning approach for 30 Plans and Elevations and to be
carrled out in teaching and learning Mathematics in secondary school. The results of this
study showed that ViTo5-5UM was well constructed in the context of assimilating four
compaonents: visual spatial skills, van Hiele levels of Geometry thinking, visual tools and
VT5-5UM, This explanation was verfied as expert and student evaluations agreed that
YiTos-5UM was appropriate to be used In dassrooms, Moreover, this mode of learning has
& great potential to promote the understanding of the concepts of Plans and Elevations
and develop students’ interest in learning Geometry. Besides that, the pre- and post-test
results also indicated that ViTo5-5UM successfully achieved its objective to elevate students’
visual spatial skills and van Hiele levels of Geometry thinking. Thie mode of teaching should
be embedded in the current curricular and teachers shouid be given proper training to
implement this teaching method in classroom. Based on these results, it can be concluded
that ViTo5-5UM can be implemented in teaching and learning process in Geometry and the
usage can be further investigated for other refated purposes.
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