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Abstract
There has been long disagreement among scholars if relative frame of reference (FoR)
is universal or not (Herskovits, 1982; Levinson, 2003). The objectives of this study are
to test what FoR is dominantly used in Rongga, Balinese, and Indonesian, and to test
whether the use of FoR affects speakers’ cognitive functioning using linguistic and non-
linguistic tasks. The results indicate that the absolute FoR is prominently employed in
Rongga and Balinese, while the relative FoR is pervasively used in Indonesian. More
interestingly, the use of FoR influences subjects’ cognitive functioning. In short, the
current findings show that the relative FoR is not universal.

Key words:  relative frame of reference, absolute frame of reference, intrinsic frame of
reference

Telah lama diperdebatkan oleh para peneliti frames of reference (FoR) apakah FoR
relatif sejatinya bersifat universal atau tidak (Herskovits, 1982; Levinson, 2003). Tujuan
utama penelitian ini adalah untuk mengetahui FoR apa yang digunakan secara dominan
dalam bahasa Rongga, Bali, dan Indonesia, dan untuk menguji apakah penggunaan FoR
tersebut mempengaruhi fungsi kognitif penutur bahasanya. Penelitian ini menggunakan
linguistic tasks dan non-linguistic tasks. Hasilnya menunjukkan bahwa FoR absolut
digunakan secara dominan dalam bahasa Rongga dan Bali, sedangkan bahasa Indonesia
menggunakan FoR relatif secara ekslusif. Hasil penelitian ini juga menunjukkan kalau
penggunaan FoR mempengaruhi fungsi kognitif penutur bahasa-bahasa tersebut. Jadi,
berdasarkan hasil temuan ini, klaim bahwa FoR relatif bersifat universal tidak terbukti.

Kata kunci: referensi relatif, referensi absolut, referensi intrinsik

INTRODUCTION
According to some scholars, e.g., Clark, 1993; Miller and Johnson-Laird, 1976; Jackendoff,
1983; Herskovits, 1982, a relative frame of reference, i.e., a frame of reference that requires
triangulation of viewpoint, located object, and reference object and employs coordinates based
on the speaker’s viewpoint to specify the relation between the located object and the reference
object (Levinson, 2003), is prevalent in all languages. In English, for example, as Herskovits
(1982: 217-220) points out, there are two possible axes to describe the relative frame of
reference, i.e., basic and mirror orders. The basic order is defined in a “coincidence situation”
when the speaker or observer and reference object coincide. Meanwhile, the mirror order is
defined in the “encounter situation” as Clark (1973 in Herskovits 1982: 219) puts it.

What are the characteristics of the most usual interaction between two people, John and
Mary? …the most important property is that they will be facing each other a short distance
apart. It is in this position that John and Mary are situated for the optimal perception of
messages – both verbal and nonverbal – from the other person…If John and Mary were side-by-
side, or back-to-back, these conditions would no longer be optimal.

To make it more concrete, the two axes are illustrated in the following figures:
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Figure 1. Coincidence Situation

In describing the spatial relation between the cat and the tree in Figure 1, e.g., The cat is to the
right of the tree, there is a virtual point of observation coincident with the reference object the
tree, i.e., the observer’s front, back, left, and right are directly shifted to the tree. The basic order
of axes can be determined using clockwise rotation beginning from the front, i.e., front, right,
back, and left.

And the encounter situation can be illustrated as follows:

Figure 2. Encounter Situation

The cat is to the right of the tree is also true in the encounter situation. The use of to the right in
this situation combines the point of view of the reference object encountered with the observer’s
point of view by, following Levinson’s explanation (2003: 85), “’flipping over’ the egocentric
coordinates as if they were on a sheet of acetate, and mapping them on the tree. Thus, we have
the ‘front’ of the tree facing the speaker, with the ‘right’ of the tree to the observer’s right.”

According to Herskovits (1982), the spatial relation between the cat and the tree just
described,  can also be specified in the canonical  encounter  situation,  i.e.,  mirror  order.  In this
situation, the cat could be said to be to the left of the tree. Note that the front is still the space
between the tree and the observer. But, to the right orientation is now derived by using
clockwise rotation starting from the front as shown in Figure 3:

Figure 3. Canonical Encounter Situation
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In addition to the relative frame of reference, English also uses the intrinsic frame of
reference, i.e., a frame of reference that involves inherent facets or sidedness of reference objects.
Given a spatial situation, e.g., A girl is standing in front of a chair, to describe the spatial relation
between the girl and the chair, English speakers say The girl is in front of the chair.

In  fact,  there are  languages that  do not  use the relative frame of  reference or  even the
intrinsic frame of reference. Instead of using the relative or intrinsic frames of reference, the
languages employ an absolute frame of reference, i.e., “one refers to the fixed direction
provided by gravity (or the visual horizon under canonical orientation” (Levinson, 2003: 47).
For example, speakers of Guugu Yimithirr exclusively use north/south terms  in  their  spatial
orientations as indicated by Levinson (2003).

The main objectives of this article are to investigate whether the relative frame of
reference is dominantly used in the spatial orientation of Rongga, Balinese, and Indonesian, and
to test whether the use of FoR affects the cognitive functioning or spatial reasoning, i.e., the use
of FoR in non-linguistic tasks, of their speakers using both linguistic and non-linguistic tasks.
To achieve the objectives, I designed stimuli consisting of several tasks, e.g., object rotation
tasks, asking direction techniques, and objects reordering. The tasks included verbal expressions
to probe spatial knowledge of speakers. I explain the tasks further in the methodology below.

WHY RONGGA, BALINESE, INDONESIAN?

This article specifically deals with frames of reference (FoR) in horizontal planes in Rongga (a
highly isolating language clustered in the eastern part of the Manggarai regency, between
Manggarai and Ngadha, Flores Island, Indonesia (Arka, 2004b)), Balinese, and Indonesian. Arka
(2004b) conducted a preliminary study on Rongga’s spatial systems. In the study, he discusses the
use of spatial terms mainly in connection to vertical planes, e.g., zheta “up and far away”, zhili
“down and distant”, etc. Please note that what it means by the vertical planes here is not in the
sense of Levinson (2003). Levinson (2003: 75-76) addresses the use of frames of reference in the
vertical planes. More concretely, when a fly is on top of a bottle, the use of the three frames of
reference coincides. Thus, to describe the location of the fly relative to the bottle, “the fly is in line
with the top of the bottle (intrinsic), it appears above the bottle in my visual field (relative), and it
is higher in the axis defined by gravity (absolute)” (Levinson, 2003: 75).

In contrast to Levinson’s explanation, the vertical planes in Rongga refers to the
verticality of topography of Tanarata. Tanarata, the place where Rongga is mainly spoken, is
surrounded by hills and some places located on the hills. This geographical fact makes Rongga
speakers use particular spatial terms to refer to places that are topographically higher or lower
than the place where the encounter takes place. In the following paragraphs I describe how such
topography, i.e., the vertical planes, is referred to by using particular spatial terms.

The specification of spatial relation of objects related to the vertical planes (especially in
the wide world orientation) uses zheta “up and far away”, i.e., following Arka’s [+distal]
[+elevated], zhele “up not far away”, i.e., [+elevated] [-distal], zhale “down under and not far”,
i.e., [+down under] [-distal], and zhili “down under and far away”, i.e., [+down under] [+distal].
The use of these spatial terms roots in the topography of Tanarata, which is located between hills.

In the examples to follow, zheta is applied to specify the location of places, e.g., Ngeko
and  Leke  that  are  considered  “up  there  and  far”  from  the  speaker.  In  examples  1  and  2  the
speakers are in Kisol and Waelengga respectively, and the distance between the places of
speaking,  i.e.,  Kisol,  Waelengga,  and  the  places  that  are  referred  to,  i.e.,  Ngeko,  Leke,  is  “up
and far” from the speakers. “Far” in this context is determined psychologically and on a metric
system, i.e., it is based on how many kilometers the places are from Kisol and Waelengga. Thus,
the two places, i.e., Ngeko and Leke, are psychologically conceived as “far.”
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1. ema ja’o wa’u pu’u zheta ata Ngeko
mother I  come from up people Ngeko
“My mother came from Ngeko.” (Arka, 2003)

2. ma’e ndi’i zheta Leke bhoda mai
not live up Leke because come

ndi’i we ndia Sere ramba we’ene kazhi
live at there Sere close with him
“…not to live in Leke, (because) if (I) live in Sere (here), (I’d be) close to him.”
(Arka, 2004b)

But, when the places referred to are psychologically conceived “up there and not far”
from the speakers, zhele is  applied  to  specify  their  location  as  can  be  seen  in  the  following
examples.

3. le jam sembilan  ke’e  zhenge  dere mai
part  o’clock nine may hear sing come

zhele mai kala
up come forest
 “At (about) 9 o’clock a song coming from the forest up there was heard.”

4. zheke hiwa wutu ja’o pu’u one kepala desa
after year resign I from at head village

pili wali ne sizha ata pu’u zhele Komba….
elect again by they people from up Komba….
“After years I resigned as the village head, I was elected again by the
community as the head of the village….” (The Autobiography of
Bapak Antonius Gelang in Arka, 2004b)

In example 4, when saying the sentence the speaker is in Waelengga and the referred
place, i.e., Komba, is psychologically considered “up and not far” from the speaker, i.e.,
compared to Ngeko, Ngeko is up and further than Komba from Waelengga. Figure 4 (modified
from Arka, 2004b) is to further illustrate the use of zheta and zhele based on the contexts just
explained. For more comprehensive discussion on the other spatial terms please refer to
Aryawibawa (2010).

Figure 4. The Use of the Prepositions Zhele and Zheta in Vertical Planes
Ruteng/Ngeko/Leke (zheta)

Komba (zhele)

(Speaker in Kisol or Waelangga)

In addition to the spatial terms used in the vertical plane, Arka also discusses Rongga
spatial terms in the horizontal plane. However, since his discussion of this issue is brief and
there are some points that need further clarification, Rongga’s frames of reference need further
investigation.

For  Balinese,  there  is  a  systematic  acquisition  study  on  its  frames  of  reference  by
Wassmann and Dasen (1998). The experiments involved twenty-eight subjects (140 trials).
Eight children aged 7 to 9 (up to 2 years of schooling), eight children aged 11 to 15 (2 to 5 years
of schooling) and twelve adults between 20 and 60 years of age (up to 6 years of schooling),
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with a virtually equal distribution between sexes. Moreover, a simplified version of the Animal
task, i.e., two figurines instead of three, 5- to 10-second delay, was administered to ten children
aged 4-5 years. Wassmann and Dasen (1998) conducted two experiments, i.e., Animal-in-a-Row
Task and Steve’s Mazes Task.

Wassmann and Dasen’s study shows that in the Animal task the subjects showed
systematic response of absolute frame of reference. In the second task, nevertheless, only one
quarter of the subjects provided the systematic response of absolute frame of reference, and
most of them mix absolute and relative. Another quarter produced systematic response of
relative frames of reference. For the first task, the results of the 4- to 5-year-old children can be
added. All the children used the absolute solution in the task. In short, despite the result of the
second task, Wassmann and Dasen findings show that the absolute system is dominantly used in
Balinese.

Regarding the relative solution used by most of the participants in the second task,
Wassmann  and  Dasen  explain  that  it  might  be  related  to  the  nature  of  the  first  task  which  is
easier than the second task as, according to Wassmann and Dasen, expressed by the participant
explicitly: ‘There [on the first table] the animals are looking towards kaja; here [on the second
table] they are also looking kaja’ (Wassmann and Dasen, 1998: 704). In the second task, as
Wassmann and Dasen explained, “subjects who mainly provide absolute answers explain that
they have memorized an image of the path, and they sometimes describe its shape, ‘it’s like the
letter U’, ‘like a belly curved towards kauh’. Those who give relative answers talk about
following the path, for instance, from left to right” (Wassmann and Dasen, 1998: 704).
Unfortunately, Wassmann and Dasen did not mention about the language used by the subjects
using left or right, i.e., it is not clear whether they used Balinese left and right terms or
Indonesian left and right terms. I suspect, that the use of the relative solution by the participants
in the second task might be affected by the bilinguality of the participants. Specifically, their use
of right/left solution in the second task may be influenced by Indonesian, which relies upon the
right/left  orientation.  Since  I,  as  a  native  speaker  of  Balinese,  find  their  account  (i.e.,  their
results that Balinese use relative system, though not dominantly) rather difficult to accept, I
think the Balinese frame of reference is still worth investigating.

While two scholars have discussed topological relations in Indonesian (Mintz, 1994;
Sneddon, 1996), to the best of my knowledge, there are no previous studies on Indonesian non-
topological relations that are systematically investigated. Thus, by studying Indonesian FoR
systematically, I expect that the study provides FoR patterns among Rongga, Balinese, and
Indonesian that belong to the same language family, i.e., Austronesian, and contrast the patterns
to FoR of languages that do not belong to the same language family as the three languages. In
short, the study is expected to contribute to previous discussions on cross-linguistic spatial
domains.

FRAME OF REFERENCE IN RONGGA, BALINESE, AND INDONESIAN
In the next sections, I would like to investigate frames of reference used in horizontal planes in
Rongga, Balinese, and Indonesian. I will use 20 utterances in this paper as part of a larger study
I conducted in Aryawibawa (2010).

METHODOLOGY

Participants

Three Balinese monolinguals (20-35 years old), and three Indonesian monolinguals (20-30 years
old) were interviewed in Bali. The interview for four Rongga speakers was conducted only in
Tanarata. In my interview with Balinese consultants, I used Balinese since they did not speak
Indonesian fluently, with an additional purpose to minimize the interference of Indonesian on
the knowledge they provided. I used Indonesian with my Indonesian consultants for the same
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reason. Indonesian, however, was used in my interview with my Rongga consultants because I
did not speak Rongga. To obtain true knowledge of the Rongga language and culture, I included
elder speakers (50-60 years old), who had intact linguistic and cultural knowledge of Rongga.
Young speakers (20-25 years old) of Rongga tended to switch to neighboring languages, or even
to Indonesian for prestige and economic reasons.

Procedures

The frames of  reference data  used in this  study are those involving spatial  nominals  as  in The
girl is north/south of the chair for the absolute frame of reference, and complex prepositions as
in The girl is in front/back of the chair for the intrinsic and The girl is to the left/right of the
tree for the relative frames of reference respectively.

I elicited linguistic data for frames of reference using the rotation of objects inspired by
one applied by Levinson (2003). Specifically, I used various objects, e.g., a bag, a TV, a chair,
a tree, a ball, a bottle,  to  create  spatial  relations that  require  a  particular  coordinate  system to
describe such contexts. For example, a ball was put at a chair’s front. I then asked my language
consultants  to  describe  the  location  of  the  ball  in  relation  to  the  chair  in  each  language.  The
chair is then rotated 180o. I again asked them to specify the current spatial relation between the
two objects in each language.

Additionally, I used an “asking directions” technique. For example, I asked my
language consultants to tell me how to go to a particular place, e.g., a particular shop, someone’s
house, etc. In this procedure, I made sure that my language consultants are familiar with the
places, although I pretended that I did not know them. All the conversations were tape-recorded.
My language consultants were naïve about the hypothesis that I tested, i.e., what frames of
reference they predominantly used in such a task. In this fashion, I expected that I could get
their natural linguistics knowledge in using the dominant frames of reference in each language.

To elicit non-linguistic data, I used non-linguistic tasks that were similar to the ones
used by Levinson (2003). The tasks were simplified. It is simplified in the sense that I only used
three different objects to be ordered by the participants. In this task the subjects had to identify
the stimulus or the original order of the objects and reconstruct the previous order of the objects,
i.e., recall memory.

The procedure I employed was as follows. My language consultant and I sat at a same
table, i.e., the table was in the north/N-south/S axis. We were facing each other. I then arranged
three different featured objects, e.g., a toy truck, a toy house, and a ball, on the table based on
their intrinsic features, i.e., the truck is in front of the house, the ball is in front of the truck, as
illustrated below.

I told my language consultant to look at the position of the objects and remember it
well. After that, I took the three objects and switched seats with him. There is an interval of
three-quarters of a minute delay between the stimulus presentation and the rotation (following
Levinson). I had a conversation during the delay. The purpose of such an interval is to minimize
specific short-term memory effects that could trigger the participants to use relative orientation
since a visual image automatically encodes an egocentric viewpoint (Wassmann and Dasen,
1998: 702). But, a visual image is normally replaced by new visual information and has a
natural decay period of below 30 seconds (Baddeley, 1990: 31 in Wassmann and Dasen, 1998:
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702). I then asked him to rearrange the same objects exactly in the way he saw them earlier. The
position of the arrangement is as follows.

In addition to the featured objects, un-featured objects were also used, e.g., a bunch of keys, an
eraser, and a book. The experimental procedure I did for the un-featured objects was the same
as that for the featured objects. The reason for using both featured and un-featured objects was
to see whether the features of the objects affected the ordering of the objects especially for
participants opting for the absolute solution. In this fashion, I expected that I could tap the
language consultants’ cognitive functioning, i.e., their recall memory. I had a list of participants’
names. When a participant opted for a relative solution, I marked him R, but if he opted for an
absolute solution I marked him A. The summary of original objects’ ordering and subjects’
reordering of the objects, i.e., both featured and un-featured objects, is presented in the figures
below. The number in brackets shows the number of subjects’ reordering of objects.

Figure 5.
Subjects’ Reordering of Featured Objects in R= Rongga, B= Balinese, I= Indonesian

No. Original featured objects’
ordering

Subjects’ reordering of
featured objects

Frames of
reference

1. house’s front, truck’s front, a
ball

R: house’s front, truck’s front, a
ball (3)

Absolute system

2. house’s front, truck’s front, a
ball

B: house’s front, truck’s front, a
ball (3)

Absoute system

3. house’s front,  truck’s front, a
ball

I: a ball, truck’s front, house’s
front (3)

Relative system

Figure 6.
Subjects’ Reordering of Un-featured Objects in R= Rongga, B= Balinese, I= Indonesian

No. Original un-featured objects’
ordering

Subjects’ reordering of un-
featuredobjects

Frames of
reference

1. keys, rubber, book R: keys, rubber, book (3) Absolute system
2. keys, rubber, book B: keys, rubber, book (3) Absoute system
3. keys, rubber, book I: book, rubber, keys (3) Relative system

RESULTS AND DISCUSSION
The use of spatial terms, i.e., the cardinal points zhele “north”, mena “east”, lau “south”, zhale
“west/down”, in horizontal planes is dominant in Rongga. Zhele is associated with the location
of mountain, i.e., Mbengan, which is in the northern territory of Rongga. As mena “east” in
Rongga is associated with the direction where the sun rises, the other directions are determined
using clockwise rotation, i.e., zhele “north”, mena “east”, lau “south”, zhale “west”.  In  this
section, I used the object rotation technique to obtain knowledge of the frames of reference used
by Rongga speakers. The spatial situation to describe was a bottle to the right/north of a chair.
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To specify the spatial relation between the bottle and the chair, the cardinal term zhele,
i.e. kasa zhele wena, is used as can be seen in example 5:

5. botol ndau kasa zhele wena kursi
bottle  that beside north side chair
“The bottle is north of the chair.”

kasa is used with zhele wena and the other cardinal terms. In the intrinsic terms, e.g., olo wena,
muzhi wena, however, kasa is not used. If now the bottle is moved to the south side of the chair,
the spatial situation is described in example 6.

6.  botol ndau kasa lau wena kursi
bottle  that beside south side chair
“The bottle is south of the chair.”

Further evidence that the absolute frame of reference is dominant in Rongga can also be
seen in the description of location of a man relative to a tree as illustrated in the Figure 7 below
(modified from Herskovits, 1982).

Figure 7. The Use of Cardinal Terms in Horizontal Planes

In this  situation,  the cardinal  terms kasa zhele/mena/lau/zhale wena “north/east/south/west of”
are also applied as illustrated in example 7.

7.  Sis kasa zhele wena kaju
     Sis beside north side tree

“Sis is north of the tree.”

The dominant use of the cardinal terms can also be observed from the second linguistic
task I used, i.e., asking directions. The following are the responses I got from them (only the
relevant parts of the conversation between me and the participant are presented here).

8.  Researcher:  vende mbo ko Pa Yanani?
            where house the Pa Yanani
            “Where is Pak Yanani’s house.”

Participant:  la’a molo mena teru molo zheta
           go to east continue to up

           ndia ko mbo Pa Yanani
           there the house Pak yanani
           “Go to east and then go up. Pa Yanani’s house is there.”
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The examples show that the cardinal terms are again used in describing the location of a place.
Recall now examples 5 and 6 above. If the bottle in the examples is put in front or back of the
chair, are the cardinal terms still used? To specify such spatial situations, the intrinsic frame of
reference is used as illustrated in examples 9 and 10:

9.  peli olo wena kursi
bottle front side chair
“The bottle is in front of the chair.”

10.  peli muzhi wena kursi
bottle back side chair
 “The bottle is at the back of the chair.”

Note that in these examples wena “side” is used. The use of wena may mark the intrinsic frame
of reference. As the examples show that Rongga, like English, uses complex prepositions olo
wena “front side” and muzhi wena “back side” to describe the location of the bottle relative to a
feature of the chair.

Determining the front and back sides of reference objects is based on the intrinsic
features of the reference objects. Accordingly, the front side of a chair, as generally conceived
across languages,  is  the side with its  arms and with the surface on which we sit.  On the other
hand, the back of the chair is the vertical surface against which we lay our back when sitting on
it. Thus, the determinative of the intrinsic features of objects in Rongga is function-based.

As in Rongga, the cardinal terms are also dominantly used in Balinese spatial
orientations. The examples I present here are based on the linguistic tasks, i.e., the rotation and
asking direction tasks, I did with my Balinese consultants. Thus, given a spatial situation
between the located object the bottle and the reference object the chair, i.e., the bottle is to the
right/north of the chair, my language consultants provided me with the following responses.

11.  botol-e daja-n kursi-e
 bottle-the north-lig chair-the
 “The bottle is north of the chair.”

When I moved the bottle to the south side of the chair, i.e., the bottle is to the left of the chair,
the absolute frame of reference was again applied.

12.  botol-e delod kursi-e
bottle-the south chair-the
“The bottle is south of the chair.”

As in Rongga, the use of the cardinal term daja/kaja “north” is associated with the location of
hills or mountains in Bali, e.g., Mount Agung, Mount Batur, and the term delod/kelod “south” is
associated to a location of sea. However, the daja/kaja and delod/kelod directions in Balinese
are not fixed. If we look at the Balinese map in Figure 8 below, for Balinese people who live in
the southern part of the island daja/kaja (indicated by 1) is towards the mountains peppered in
the middle part of the island that splits the island into two (shown by the double lines in the
figure), while delod/kelod (indicated by 3) is towards the sea in the southern part of the island.
In this sense daja/kaja and delod/kelod are used in exactly the same as utara “north” and selatan
“south”, and north and south in Indonesian and English respectively. These bearings are fixed
when those people move outside their territory, or even outside Bali. But, for people who live in
the northern part of the island, daja/kaja is  towards the south now because the location of  the
mountain is in the south part of their territory.
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Figure 8.
The Orientation of kaja “North” and kelod “South” Relative to Mountains

(Arka, 2005b)

 For more detailed discussion on Balinese absolute system, please refer to Wassmann
and Dasen (1998), Aryawibawa (2010). Recall that Wassmann and Dasen’s study (1998) shows
that the relative frame of reference can still be observed in Balinese, although not dominantly.
To further test their findings, I investigated the use of relative frame of reference in Balinese
using “asking direction” technique that I explained in the procedures above.

The results show that all responses given by my language consultants used the absolute
frame of reference, i.e., all of them use kaja, kelod, etc. in their directions, as shown in example
13 (I present the relevant parts of talks between me and the participant here):

13.  Researcher:  dije umah ye-e Yan?
             where house him-the Yan

“Where is his house Yan?

Participant:  uling umah Mangaye n-kelod-an
            from house mangaye act.-south-loc.

            nyen tepuk umah Adik delod umah ye-e
            later see house Adik south house    his-the
           “Go south from Mangaye’s house. You will see Adik’s house.
            His house is south of Adik’s house.”

Why did Wassmann and Dasen find that the relative frame of reference is used in
Balinese in their second study? I do not have much to say here. Recall now the spatial situation
between the bottle and the chair in examples 11 and 12 above. When the bottle was placed in
front or in back of the chair, as in Rongga, the intrinsic frame of reference was employed in
Balinese as illustrated in examples 14-15. Determining the front or back part of reference
objects in Balinese, like Rongga, is function-based:

14.  botol-e di muka kursi-e
bottle-the at front chair-the
“The bottle is in front of the chair.”

15.  botol-e di duri-n kursi-e
bottle-the at back-lig chair-the
“The bottle is in the back of the chair.”

In short, based on the findings here, Balinese speakers use absolute and intrinsic frames
of reference. In other words, the non-dominant use of relative frame of reference in Balinese, as
pointed out by Wassmann and Dasen (1998), is not confirmed.

To reveal the frames of reference employed in Indonesian, I used the previous
techniques in Rongga and Balinese. Let me begin with the object rotation tasks. When I asked
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my language consultants to describe the position of the bottle in relation to the chair, i.e., the
bottle was to the right/north of the chair, various responses were given by my language
consultants as shown in examples 16-17:

16. botol itu di sebelah kanan kursi
      bottle that at side               right chair
     “The bottle is to the right of the chair.”

17. botol itu di sebelah kiri kursi
      bottle that at side left chair
      “The bottle is to the left of the chair.”

Two of my language consultants provided me the spatial description of this situation like
example 16, i.e., they used di sebelah kanan “to the right”, while one of them gave description
like example 17, i.e., he used di sebelah kiri “to the left.” I further tested their knowledge by
providing another spatial situation. I put a book next to a TV, i.e., the book is to the right of the
TV from my position, and a bottle next to a gas stove, i.e., the bottle is to the right of the gas
stove from my position. Interesting responses were given by my language consultants. In the
former context, the same responses as examples 16-17 were given by the same language
consultants.  More specifically,  two of  them said that  the book is  to  the right  of  the TV, while
one  said  that  the  book  is  to  the  left  of  the  TV.  In  the  latter  context,  in  contrast  to  the  former
contexts, all my language consultants gave me the same responses as illustrated in example 18.

18. botol itu di sebelah    kanan kompor gas
      bottle that at side    right             stove gas
      “The bottle is to the right of the gas stove.”

I created another spatial context. This time, I replaced the chair in the previous situation
with a ball and the bottle remained in the same position. The three language consultants gave me
the following responses.

19. botol itu di sebelah kanan bola
      bottle that at side right ball
     “The bottle is to the right of the ball.”

Moreover, the same response as example 19 was given by the three language consultants when I
was standing to the right of a tree as can be seen in example 20 below.

20. Arya berdiri di sebelah kanan pohon
      Arya stand at side right tree
     “Arya is standing to the right of the tree.”

The two, who consistently used to the right in all the contexts, explained “from where I stand,
the bottle or the book is more to the right to the chair, the TV, the stove, the ball, or the tree.” A
different perspective, however, is given by the language consultant, who used to the left in the
first two contexts, but to the right in the last three contexts. When I asked why he used to the left
in the first two contexts, but to the right in the last three contexts, he said, “I look at the chair
and TV like humans. They have the right and left sides. When I was facing the objects, I
imagine I was facing humans. Therefore, I used to the left in the first two contexts because the
located objects are at the actual left side of the reference objects. In the last three contexts,
however, when I was facing the objects, i.e., the stove, the ball, and the tree, I was not facing
humans because they do not have the right and left sides. Consequently, I used my own right,
i.e., to the right.”
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The insights of all the participants need to be stated here in order to be able to find out
the basic underlying principles motivating the use of relative systems in Indonesian. Please note
that within the system itself languages differ in applying the principles, e.g. a translation
principle (an observer’s left/right is directly translated to a reference object with the back of the
reference object is between the reference object and the observer) is used in Hausa, a reflection
principle (an observer’s left/right is directly mapped to a reference object with the front of the
reference object is between the reference object and the observer) is used in English, or a 180o

rotation principle (an observer’s left/right is 180o rotated towards a reference object with the
front of the reference object is between the reference object and the observer) is used in Na Tar,
one dialect of Tamil as pointed out in Levinson (2003). Thus, by accounting the participants’
insight, could we point out the principles of relative system in Indonesian. However, it cannot
be confirmed in this study since, just looking at the responses given by my Indonesian
consultants, the principles applied seems to be personal, i.e., it depends on how he/she looks at
the reference object, whether he/she looks at it as human or non-human. This finding needs
further investigation involving more adult subjects. Recall that only three adult subjects
participated in this study. A systematic acquisition study including younger subjects (5-11 years
old) is also imperative to further confirm the relative frame of reference principles in
Indonesian.

How about the results of the non-linguistic tasks? I discuss them in the following parts.

Figure 9. Subjects’ Reordering of Featured Objects in Rongga, Balinese, and Indonesian.

For  the  featured  objects,  as  the  results  in  Figure  9  show,  all  Rongga  and  Balinese  subjects’
reordering of objects were based on the fixed bearings, i.e., absolute system, as illustrated
below:
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In contrast to the reordering of the Rongga and Balinese subjects, all the Indonesian subjects
used the right/left orientation in solving the tasks as can be seen below. The reason is that the
right/left orientations are frequently used in daily spatial orientations as confirmed in the results
of linguistic tasks. In other words, the results here suggest that the use of spatial terms is not
only a matter of surface differences, but it also affects the cognitive functioning of speakers.

More interestingly, especially for Rongga and Balinese reordering of the objects, the
positions of the objects were exactly the same as the ordering I had provided initially which was
based on the objects’ intrinsic features. This indicates that such a reordering might be affected
by the presence of the features, not the fixed bearings, i.e., the absolute frame of reference, per
se. To verify this, I provided objects with no intrinsic features to all my language consultants
such as keys, a rubber, and books. The results can be seen in Figure 10:
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Figure 10.
Subjects’ Reordering of Un-featured Objects in Rongga, Balinese, and Indonesian.

The results for the un-featured objects show that it seems that the features of objects do
not affect the reordering of objects. All my Rongga and Balinese subjects ordered the objects
using the absolute solution as illustrated below:

My Indonesian subjects, however, preferred to employ the relative frame of reference,
consistent with their reordering of objects with intrinsic features, as shown below.
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What the evidence shows is that the favored frames of reference in the three languages
seem to root deeply at the cognitive faculty of speakers of the languages. To put it another way,
the distinct linguistic frames of reference used in the languages are not a matter of surface
differences. Rather, they could have cognitive effects on spatial reasoning as well. Thus, the
findings of these experiments lend further support to Levinson’ claim that language affects
spatial reasoning.

CONCLUSION

The use of frames of reference in the three languages is based upon different underlying
concepts. Indonesian employs the relative frame of reference dominantly, while Rongga and
Balinese use the absolute frame of reference. Quite interestingly, the distinct uses of frames of
reference in the three languages are not only a matter of using the systems in different ways, but
in  fact  affect  the  cognitive  functioning,  i.e.,  recall  memory  of  the  speakers  in  the  three
languages. This conclusion can be drawn from the results of the non-linguistic tasks which
showed the dominant use of the absolute frames of reference in Rongga and Balinese and the
relative frame of reference in Indonesian in the linguistic tasks, i.e., the object rotation and
asking direction tasks, as well as in the non-linguistic tasks, i.e., the reordering objects.

Furthermore, what we can learn from the findings is that the claim that the relative
frame of reference is universal is not confirmed. Even though Indonesian relies upon the relative
frame of reference, such a system is not employed in Balinese and Rongga.

As this study is still preliminary, the principles used in determining Indonesian relative
frames of reference, i.e., if it is the 180o rotation, reflection, or translation principle, need further
investigation, including integrating ways to attest methodologies used in experimental research,
like one conducted by Wassmann and Dasen.

NOTE
* I would like to thank an anonymous reviewer for very helpful comments on the earlier draft.
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