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Abstract — The goal of the research is to compare the proximal clue to connect the goal and distal infation

differences and similarities between different culires in
pedagogical approaches for teaching spatial conceptto
young children and to develop a pedagogical approacthat
not only promotes spatial orientation competence Hualso
appeals to a broad spectrum of students including iderse
racial and ethnic groups. We applied a mixed methaglogy
(quantitative and qualitative). Results revealed tht in terms
of the spatial orientation teaching of different etinic groups,
cultural factors influence the spatial performanceof young
children. Similarity in instruction is more effective in helping
children develop a spatial reference frame for use.

Keywords — Spatial Concepts, Young Children, Cultural
Factor.

|. THEORETICAL FRAMEWORK

The spatial competence of children is a key asihextt
determines progress in science and in art. It hkslps
children to reason, gain knowledge, formulate qaest
and develop the ability to solve problems. If cheld have
difficulty with spatial concepts, it is likely thahey will
have difficulty in the academic environment andsidy
in daily life as well. Before studying geometry,eomust

about distance to the goal. Reference [1] explaited
children use the following three reference franties:self,

the other person, and the landmark. Additionally,
reference [9] remarked that there are three types o
references that can be used to describe locatios: t
relative frame of reference, the intrinsic frameeference,
and the absolute frame of reference. The absdlatee of
reference is based on cardinal directions, suclthascat
sits north of the chair.” The relative frame ofarece is
based on body axes, such as “the laptop is teetheflthe
chair (from my viewpoint).” The intrinsic frame of
reference uses a landmark to describe the locafan,
example, “the lamp is at the chair’s front.” Howgvior
child development, reference [1@kserted that children
apply the self-frame when they first start to urstkand
location, then they use the other person, andlyinhky
use landmarks to find locations. In addition, other
researchers stated that younger children referh&r t
kinesthetic and visual analyzers to know their libga
Although the development of a reference of system i
important for children to determine orientation, as
children’s age increases, the development of dpatia
orientation becomes based on the use of different

have developed their spatial competence. A lack Qfference systems, which include self-referencéiefot

understanding of spatial relation and orientatien ai

disadvantage for children when they begin to stu

geometry.

eople), cardinal reference (verbal system), andrfearks
assist their orientation [8], [15].
As for learning about distance to establish locgtio

Spatial concepts include spatial relations andiapatchijigren do not understand distance scaling ur@i12

orientation. Spatial relation is made up of spdtaation,
direction, and distance. Spatial relationship ifndel as

years old. In fact, reference [6] found that cletdr2-3
years old can point out where hidden objects are.

an understanding of the relationship between abjeTt \igreover, they found that 7-month-old infants cisoalo
space, in both dynamic and static environments. Thgs same well. Further, children 4-5 years old can

concept of spatial orientation also includes ammegton
of the distances, dimensions, shapes, and mutsélqrs
of objects and their positions with respect to tioely of
the onlooker [8].

A. Spatial Concepts of Location

reproduce configurations of objects from a maprrifg
to the object’'s symmetry, but cannot accuratelylesca
objects from maps [L7However, reference [6] found that
4-year-olds and the majority of 3-year-olds cananstand
scaling in simple maps and use that to locate thjeca

Reference [4] pointed out that children youngemthasandbox.

two years reflect poor spatial awareness or memign

Recently, research has shown that spatial location

they retrace simple spatial displacements compaoed knowledge depends on intentional learning [2], [3R].

older children. Moreover, reference [7] found thatinger
children are less in solving problems relatingazation as
they have not yet fully developed their spatial ratgn.

Left-right spatial orientation is difficult for chiren in

grades above kindergarten,
orientation is easy for kindergarteners and fingtdgrs.
However, if children use a reference system witixed

Evidently, these results contrast with Piaget'shapi that
the development of a child’s concept of space saieage
or maturity [14]. Children’s spatial competence tegn
thought of as a late-accessed skill, emerging atita or

but front-back spatial years old[18]. However, reference [10] found tBd-

month-old infants are able to use landmarks rediatig.
These results show that children’s spatial conceptsd

point of reference to assist them with orientatiiley be acquired from teaching, which provides orieotati
could determine direction more easily. Referencg [&trategies for children to determine spatial refati

concluded that landmark information is a key fadtor
orientation for children. Landmarks, such as a sigman
object to help the child know where he is, can gew

B. Spatial Concepts and Culture
Different cultures develop spatial concepts diffithye
Reference [13] compared the spatial concept kroyde
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of 10-year-old children of Appalachia to that obatban
and urban children, and found that Appalachia child
have better-developed spatial reasoning than therst
This result suggests that cultural factors infleespatial
cognitive performance in children. Furthermore, tispha
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Concerning the number of students in each clasd,JHK
has 20 students who come from diverse ethnic acid-so
economic backgrounds. All students were selecteth fr
different ethnic groups (e.g., the original inhabis,
Caucasians, immigrants). TUK has 30 students wa@lhr

behaviors are related to orientation strategied, spatial native students. The researcher gave some testiseto
clues could supply structure by acquiring inforroaton children to determine whether the research desiguldv
distance and direction. Reference [8] addressed hadmprove their spatial competence. The researchentsp
children perceive an object and associate spatiatapts three months observing the class in each school.

to language. Observation was used to understand the developafent

Moreover, language is a component of culture, argpatial concepts in kindergarteners and the intsbruof
culture also influences spatial orientation perfante in spatial concepts. The researcher designed spesiabris
children. Reference [11] conducted cross-culturdbr kindergarteners to learn the spatial concepispatial
experimental research on the spatial orientation oélation and orientation. The curriculum integrated
children. They found that language is the main diact different subjects into each lesson. One was dedidar
impacting children’s spatial orientation in IndiaceNepal. the UHK class for two weeks (i.e., teach a spatacepts
Children of different cultures use different refeces to lesson every day); another was designed for the Tldks
organize directions. It would be interesting to wnleow for one month (i.e., teach a spatial concepts tessixe a
children develop their spatial concepts, such astiadp week).
relation and orientation, in different cultures. Before intervention, the researcher conducted agate
C. Prospective Perspectives of Teaching and a post-test of spatial concepts with the ahildn both

Reference[19]demonstrated that spatial locatiowigee Kindergarten classes. The evaluation took placeh@
over development through enhancing working memorglassroom. The criteria of the evaluation were thasethe
They conducted research on the experience-dependéppatial Concepts Assessment Scale,” which the
effects on direction. In both children and adultsey researcher developed in Taiwan. The number of days
found that more experiences result in more erradarin  between the pre-test and the post-test for childves
the direction responding to location. Otherwise@lmost two months in Taiwan, and one and a halftimion
experiences could change the limitation of spatidhe US. The assessment was a set of performantse tes
developments. According to Van Hiele’s structured anEach test took two days to finish. The scale waesptetl
insight on perspective and Vogtsky's social cultémator based on cross-cultural differences to test the UHK
[20] [21], spatial concept teaching can be applied tetudents. Following the evaluation, the researcher
preschool children, if children construct their riag organized and analyzed the data and performed a
style based on spatial concepts. To help younglremil comparison between Taiwan and the US to resportiaeto
master spatial performance, the current researchH@search questions.
collaborated with teachers to design a spatial epoisc
curriculum. Consequently, the differences between
Taiwanese and US teaching methods in spatial ctscep
for children were explored. The research on spatial The following areas reveal the factors that affgutial
concepts focuses on spatial relations and spat@lientation teaching and learning in different ores:
orientation competence. The following research times  school curriculum, lesson plan, and learning style.
were examined: A. School Curriculum
1) Are methods of teaching spatial relation and oaiBot ~ The UHK kindergarteners and first graders are mixed

to children different in Taiwan and the US? together to learn all subjects except mathemafizeh
2) How do students perform in spatial competence?  class has 45-minute lessons five days a week. The
3) What cultural factors influence the diﬁerentkindergarten teacher does not feel pressure frmenm

performances of spatial competence in the childfen expectations.

Taiwan and the US? " don't think parents have more expectations for
teachers in my country. They don't care what their
children learn in the school" (UHK teacher, 10/08).

As a result of this lack of pressure, the teacleselbps

The research combined qualitative and quantitatiide curriculum by herself for her students.
methods to meet the research objectives. ResearciThe TUK implements different kinds of subject
methods included case study, experiment, ar@irriculum from the University, for example, argnating,
ethnography. Observation, interviews, and testirgrew physical education, and a preschool program. Ndyyrel
used to collect data. The research was conductedeat the end of each semester, the school teacherdferfedit
University of Laboratory School (University of Haiyan  grades meet together to discuss the new currictdurthe
the US and TUK (Tainan University) in Taiwan. Thecoming semester. The goal of the curriculum is set
researcher selected one class from both kindergarteaccording to the needs of the students in eachegrBtue
observed the students’ performance in spatialioglstand kindergarten teachers decide on four to five themoes
spatial orientation, and recorded the teacher®unsons. teach for the whole semester, but most of the tisesme
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selected from commercial textbooks. The school buys Arrange the tile Math Spatial relation problem-
these textbooks for the teachers and practice aokslfor solving

the children. The teachers refer to these textbtmksake 9. Draw on paper Art Label left, right, topnc
their lesson plans. Regardless of the chosen aluntg bottom

the expectations of parents cannot be neglectddditing 10'dDrf‘W on a boa Art&Math ds.patial.oriemaﬁon in o4
school curriculum. Taiwanese parents expect tingidren ~ 27¢ Play agame = imensions

) 11.Board game wi Math Spatial  relation ar
to learn language and mathematics more than othgr . orientation

subjects. o 12.Tile sits in whic Math Telling right and left apart
"Parents would ask their children what teachergttiu hang?

and how much homework they gave for math and readin Before giving instructions, the teacher tied thédcan

every da):. We should give several lessons on math atp yarn: red yarn on their right hand, yellow yaon

language” (TUK teacher, 03/20). __ their left hand. The UHK teacher repeated “Walkua
Under these circumstances, there are a significagtq “Hokie-Pokie” in the first four days. The UHBacher

number of periods for children to learn languagel angesigned several kinesthetic activities for thddchn. Put

mathematics in the school curriculum. ConsequentlyOur right (left) hand in; put your right hand out.

children have many worksheets and homework to learnp your right (left) hand in, and shake it all abo

both subjects. S _ Do the Hokie Pokie and turn yourself around. That's
In comparing the two school situations, it is olm@dhat \yhat it is all about, hey! (UHK teacher, 11/03)

both schools do not follow state or national cwrdtien to The TUK teachers first lesson of spatial concepts

decide their school curriculum, and instead hae# thwn taught locative words. Then, the teacher strengithehe

curriculum. Generally, the US schools are undeonglr children’s kinesthetic and visual practice withiart
government pressure to bring parents into a mdeetafe

and involved educational partnership with scho@2].[ Table 2. Lessons for the TUK
The UHK curriculum is not restricted by outsidectfas

. Activity Subject Learning
such as parents. The teacher has full autonomgrioWn 7 The princess of  Language & The words “Top and
teaching. As for TUK, although Taiwan does not hawe Giraffe Kingdom Math down, front and back,
educational partnership with parents as in the US, left and right”
decision-making over curriculum in Taiwan is strigng 2. Mother, may I? Movement
influenced by parents’ expectations. Moreover, th@.|am a butterfly Music & Learn spatial direction
teacher’s profession is one of the factors impactiow Movement  and orientation
the school curriculum is designed. Another factothiat 4 Model show Movement diggﬁ;ﬁ'g” in three

teachers are too reliant on commercial textbookssuzh, 5 Make a crown and Art & Math Orientation in two

they miss opportunities to design school curriculand 4 - pictures dimensions
are bound by commercial publishers’ curriculum. 6. Live in the palace  Math Solving problems in
B. Lesson Plan three dimensions

The current researcher collaborated with teachers t Looking at the two lesson tables, TUK moved frora th
make lesson plans for the class in order to comfiee abstract to the concrete to facilitate the chiltbéearning
teaching and learning of spatial concepts for childin  of spatial concepts. In contrast, UHK moved frone th
both countries. Based on the research findings, t@@ncrete to the abstract. In the last lesson, teabhers
researcher gave some ideas about key spatial dsrfoep asked the children to solve problems. However, RRafee
their teaching. In order to integrate other suljeicto [8] pointed out that children’s orientation requsire verbal
these lessons, the researcher developed themes's TUKystem to identify locality. Thus, it is necessdny
theme was “bugs” and UHK’s theme was “Thanksgiving.students to learn spatial direction words, suctitag,”
The TUK teacher combined spatial concepts and legiyb “pottom,” “front,” “back,” “left,” and “right,” from the
in a one-month lesson; the UHK teacher taught apatipeginning in order to learn spatial concepts. ThHeKU
concepts and integrated other subjects into theiatpateacher did not teach the students these wordheiped

concepts lesson. them to learn through the activity. The teachemugim,
“Kindergarteners are so young that it might nosb#able
Table 1. Lessons for the UHK to teach the positional terms” (UHK, teacher 11/04)
Activity Subject Learning C. Learning Style
1. Self-Tree Movement Know where the eye

1) Reference Systems

2 Walk around & Math hgﬁﬂg‘?gg;g%fgi;&f The UHK children learned their spatial orientatiana

3. Hokie-Pokie Rotation  in  thre circle. In the circle, some children faced the hemcWhile
dimensions the teacher directed the activity of “Hokie-Pokieshe

4. Run outside Opposite direction asked the children to raise their right hands. Hanethe

5. Mother, may 1? Rotation in thre teacher showed her right hand without informing the
dimensions children that it would be the opposite hand fomthét is

6. Simon says Telling right and left apa  jmportant that children have a correct referenctesyto

7. Twister Practice right and le

guide their orientation. Particularly in the begimmstage,
the teacher should have given the children a cdorrec

Copyright © 2016 IJIRES, All right reserved
69

movements (spinner)




\JJIRES

‘Source of Knowledge

reference, but the teacher did not realize this she
demonstrated the opposite hand for the children.

In contrast, when the TUK children learned theatsp
orientation, the teacher taught them in a row. #aeher
showed the direction of right or left in front diet children
using the same hands as the children. When teadiristg
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class overlapped two tiles together after the teach
ordered, “Put your blue tile under your red one.”
4) Evaluation

Piaget pointed out that children cannot performtiapa
competence until they are nine to ten years olg, [28t
reference [20]disagreed. Furthermore, He suggestad

she faced the children, and then she turned hek fmac children are capable of promoting their spatiallitidzs
them to raise her right hand. Finally, she askeel tlfrom learning. In order to know the students’ ptitdrand

children to raise their right hand to do the sarestge as
she did. In this way, the children received therectr
reference with which to determine their orientation

2) Teacher’s Attitude

competence in spatial concepts, the current rdsearc
used the "Spatial Concepts Assessment Scale" toatga
their spatial competence before and after learrtimy

planned lesson. Table 3 shows the pre-test scdrdseo

Moreover, when the UHK teacher conducted the dpatiwo countries’ children in spatial competence.

concepts lessons, she gave the children the ctwmigatch
or to do other activities. Naturally, some childmdid not
attend the lesson; instead, they played in thesidam.
Therefore, some of the children missed the chamteatn
this key concept. When they practiced in the ctas®ok
a test afterwards, they had problems with oriemiati

In contrast, when the TUK teacher led spatial #@ti
children paid attention and joined in the actigtidlone of
the children missed the opportunity to learn kegtisp
concepts, since the teacher did not allow the dildo
miss learning opportunities. The teacher alwaysirrée
the children to concentrate on learning the corsciyiy.
3) Language

Table 3. Comparison of pre-test spatial competence

School Pre-Test Post-Test
UHK TUK TUK UHK
11.9111.30 12.00 11.60

Spatial

Front-bottom

2. Top-bottom 591 580 6.00 5.70
3. Inside-outside 580 480 6.00 6.00
4. Three dimensions 7.70 530 9.00 6.10
5. Two dimensions 7.76 530 9.00 6.30
6. Egocentric reference 8.03 6.00 9.00 7.00
7. Horizontal direction 5.67 440 6.00 5.00
8.Left and right rotation 761 510 9.00 5.80
9.Set landmark to left and right  4.58 2.80 6.00 903.
10.Set landmark to frontanc 5.10 3.00 6.00 3.80

In the sensory stage, the children memorized theipack

location through language. Children perceive objexid
associate spatial concepts with language [5] hilideen
can use a reference system with a fixed point fefeace
to assist them with orientation, they could deteeni
direction more easily. The UHK teacher did not shbe
students locative words in Math class; instead, \sbexl
activities to help them understand location. Thacher
thought that the kindergarteners were too youngthatit

Table 3 shows that Piaget's theory does not cdeela
with the research result. Children have spatialcepts
and can perform well before they are nine to tesryef
age. Simultaneously, the result supports the opirobd
Van Hiele because the post-test scores are higharthe
pre-test scores.

Though there are differences between the individual
teachers under comparison, there are similar traodss

might not have been a good idea to teach them wafrdstheir instruction in all four contexts regardingetfactors

spatial direction. It is not surprising that the Klihildren
flipped their numbers and characters during writiBgen
though this situation happened frequently, thehteadid
not correct them.

Chinese characters look like pictures, and thetiposof

that might either support or undermine kindergaetsh
learning of special concepts. The following willsdiiss
cultural factors, which impacted the students’ greniance
in spatial concepts.

D. Constructing Knowledge

their components is related to spatial location.e Th The UHK teacher believed that knowledge could come
component’'s positions cannot be written in the \gronfrom the construction of peer learning and not hydrem

direction. If they are put in the wrong directiothe
characters become different
meanings. In fact, while children are learning elcters,
they are learning spatial locations indirectly. \Whibe
teacher taught spatial concepts, she encouraged
students to memorize the locative terms and peadtic
various ways outside of class.

the teachers (UHK, 11/11). She encouraged childrerse

words with differenalternative ways to solve problems. In contrast, TuK

teacher thought that the teacher had to providkremni
with the correct knowledge and opportunities tordea
tba/24).

Furthermore, in terms of cultural differences, Asia
students respect authority more than US student3tde

Reference [9] suggested that not all languages ms&e means that Taiwanese students gain more knowledge f

of all frames of reference. While the TUK teachsaught
the relative frame of reference through languaden&se

authority than through their own observations. Kegp
quiet and sitting still in the classroom are neagsdor

characters) the UHK teacher taught children dioecti students in Taiwan. In contrast, talking and plgygnound
through the movement of activities. Not all relativ are common in the classroom for UHK students; & ,su

linguistic systems are the same. “The bottom oblgject”
in Taiwan means “under the object,” but there &red
words to represent this, such as “under,” “bottomnid

they have short attention spans for learning.
These situations are relevant for the role of zhea
Classroom management is teacher-centered in Tawan

“beneath.” One of the Caucasian students in the UH#tudent-centered in the US. As Taiwanese studérits &

row instead of sitting in a circle, it is easy teachers to
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control the classroom.

International Journal of Innovation and Research inEducational Science

Volume 3, Issue 2, ISSN (Online): 2349-5219

the areas of school curriculum, lesson plan, aachieg.

Different cultures have different values. The UHKTo conduct a proper analysis of pedagogy in light o
teacher gave the children the choice to learn apatculture, researchers can use the present findmgsfrmame
concepts, while the TUK teacher requested that h&w examine other dimensions in education, such ath,m

students learn spatial concepts. The teachergidds and units, and themes. As the researcher has shown, the
current research not only focuses on pedagogivatsity
and commonality across cultures, it also comesectos

values thus influenced the evaluation results efstales.
E. Creativity

Regarding the pedagogic approach, conformity wadentifying the truth of the development of spatial
important for the Taiwanese teacher; she focusethen concepts in children.

same learning styles for the children, and thuddcoot
include creative activities in her lessons. Sirmétausly,
she spent time asking children to memorize thetileea
terms. Thus, the children performed well on tedtet [
only was she concerned about conformity of learning

she also followed the current researcher’'s ideas in
planning lessons. She integrated other subjects het
school theme of “bugs” to teach spatial conceptaal a
challenge for her to apply new teaching strategielser [3]
lessons.

In contrast, intriguing children to learn was thepose
of education for the UHK teacher. She designedtimea
activities from her experiences and did not folloe
current researcher’s ideas in designing lessons. ao 5]
did not ask students to memorize any positionaldgor
She thought, “Learning can occur in the naturaltext) [g
and learning comes from motivation” (UHK teacher,
11/09). The UHK lesson plan was not related to an
integrated curriculum that was connected to othbjests; 7l
it also did not incorporate the school theme of
“Thanksgiving” to teach spatial concepts. Hence,
conformity or creativeness depends on the cultof&sth  [8]
countries.

[4]

V. CONCLUSION (9]

The comparison of two countries in spatial concepig
teaching gives a clear outline of the differenéesording
to child cognitive development, children organiteit
spatial relation first with sensory skills, thentlwiverbal
skills, and lastly, by using a symbolic referengstam.
The Taiwanese teacher taught spatial concepts én th
reverse order. The Taiwanese teacher emphasizeiirniga [12]
spatial language before movements. When children
learned spatial direction words, they were abldotiow
and understand spatial concepts easily. In contfastUS
teacher focused on kinesthesia to build spatiateots. (13]

Regarding children’s learning, the result suggéstd
the basic benchmark of spatial concepts is the damadl  [14)
children. Children 5-6 years old can distinguistween
top-bottom, and front-back. The more familiar chéid are  [19]
with spatial concepts, the more they can go fromirg
back to the initial point, which is the referencanfie of
orientation. Whether spatial concepts can be tadght [16]
children in an early age yields various resultse phesent
findings could allow curriculum designers to comsithe
inclusion of spatial concepts in the curriculum drelp 17
students build a solid foundation in spatial consep

The results of this cross-cultural research on
comparative pedagogy show that cultural factorsseaul’®
differences in the spatial concept instruction tafdren in

[11]
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