
R esearch M e th o d o lo g y

T h is  c h a p te r  d e a ls  w i t h  th e  r e s e a r c h  m e th o d o lo g y  u s e d  in  t h is  s tu d y .  

I t  g iv e s  d e ta ile d  in f o r m a t io n  o n  s u b je c ts  o f  b o t h  la n g u a g e s , th e  

e x p e r im e n ta l t o o ls  d e s ig n e d  t o  te s t  th e m ,  th e  r e s e a r c h  p r o c e d u r e s ,  

p r o b le m s  e n c o u n te r e d  in  c o l le c t in g  th e  d a ta  5 a s  w e ll  a s  d a ta  p r o c e s s in g  a n d  

d a ta  a n a ly s is .

3 .1  S u b je c ts 1

T h e  s u b je c ts  c o m p r is e d  6 1  p e o p le  a s  f o l lo w s :  1 5  T h a i m a le s , 1 5  

T h a i fe m a le s ,  1 5  J a p a n e s e  m a le s  a n d  1 6  J a p a n e s e  fe m a le s . T h e  

e x p e r im e n te r  f i r s t  s e t  th e  n u m b e r  o f  th e  J a p a n e s e  fe m a le  s u b je c ts  a t  1 5  a s  

in  th e  o t h e r  g r o u p s ,  b u t  f a ile d  t o  k e e p  a  c o u n t .  T h e  e x p e r im e n te r  

s u b s e q u e n t ly  d e c id e d  n o t  t o  e x c lu d e  o n e  s u b je c t  f r o m  th e  g r o u p .  T h e  

s u b je c ts  f o r  th e  e x p e r im e n t  w e r e  r a n d o m ly  s e le c te d  f r o m  a  f ie ld  o f  

p o t e n t ia l s u b je c ts  w i t h  a  m in im u m  o f  6  y e a rs  o f  f o r m a l e d u c a t io n .  T h is  

m e a n s  th e y  m u s t  a t  le a s t  c o m p le te d  6  y e a rs  o f  e le m e n ta r y  e d u c a t io n 2. T h is  

w a s  t o  m a k e  s u r e  t h a t  th e  e d u c a t io n a l b a c k g r o u n d  o f  th e  s u b je c ts  d id  n o t  

a f f e c t  th e  v a l id i t y  o f  th e  r e s u lts  o b ta in e d  f r o m  th e  e x p e r im e n t .  T h e  

s u b je c ts ’  a g e s  r a n g e d  b e tw e e n  1 2  a n d  6 5  t o  a v o id  a n y  c o m m u n ic a t io n  

p r o b le m s  t h a t  m ig h t  s te m  f r o m  a g e , s u c h  a s  a b s e n t- m in d e d n e s s  a n d  

in a b i l i t y  t o  h a v e  a  f u l l  g r ip  o f  th e  l in g u is t ic  in f o r m a t io n  d u r in g  th e  

e x p e r im e n t  d u e  t o  p h y s ic a l d e fe c ts  s u c h  a s  d e a fn e s s  o r  s h o r t- s ig h te d n e s s

1 Details of subjects are in Appendix B.
2 For some Thai subjects who had had a 4-year compulsory primary education 

following the traditional national curriculum, it will be regarded equivalent to 6-year 
primary education of the present day.
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a n d  t o  a v o id  a n y  p r o b le m s  o f  in s u f f ic ie n t  k n o w le d g e  w h ic h  m a y  r e s u lt  

f r o m  h a v in g  t o o  y o u n g  p e o p le  a s  s u b je c ts .

T h e  s u b je c ts  in  b o t h  la n g u a g e s  w e r e  n a t iv e  s p e a k e rs  w h o  w e r e  n o t  

o v e r ly  in f lu e n c e d  b y  a n y  f o r e ig n  la n g u a g e s  o r  c u ltu r e s .  S o  a n y  p o t e n t ia l  

T h a i a n d  J a p a n e s e  s u b je c ts  w h o  h a d  s p e n t  t im e  a b r o a d  t o  s u c h  a n  e x te n t  

t h a t  th e  la n g u a g e (s )  o f  t h a t  p a r t ic u la r  c o u n t r y  ( c o u n t r ie s )  m ig h t  in f lu e n c e  

t h e ir  m o th e r - to n g u e  a b i l i t y  o r  id e a s  w e r e  e x c lu d e d .  A  p r e - e x p e r im e n ta l 

in te r v ie w  o r  t a lk  w i t h  e a c h  s u b je c t  w a s  h e ld  t o  f in d  o u t  i f  t h e y  h a d  b e e n  

a b r o a d  f o r  a  c e r ta in  le n g th  o f  t im e ,  t o  f in d  o u t  w h e t h e r  th e y  h a d  b e e n  

in f lu e n c e d  b y  f o r e ig n  c u ltu r e s .  J a p a n e s e  s u b je c ts ,  in  p a r t ic u la r ,  w e r e  

q u e s t io n e d  a b o u t  t h e ir  k n o w le d g e  a n d  le a r n in g  o f  T h a i.  I f  t h e ir  T h a i 

p r o f ic ie n c y  w a s  b e t te r  th a n  th e  le v e l th e y  h a d  t ic k e d  o n  th e  P e r c e p t io n  

D a ta  S h e e t 3, th e y  w e r e  e x c lu d e d  a f t e r  th e  f i r s t  e x p e r im e n t .  S o m e  s u b je c ts  

t ic k e d  “ e x c e lle n t ”  in  th e  c o lu m n  in  r e la t io n  t o  t h e ir  f o r e ig n  la n g u a g e  a b i l i t y ;  

h o w e v e r ,  t h is  d id  n o t  n e c e s s a r ily  m e a n  t h a t  th e y  m u s t  b e  e x c lu d e d  a s  lo n g  

a s  th e y  s ta te d  t h a t  th e y  b e lie v e d  th e y  w e r e  n o t  c u l tu r a lly  in f lu e n c e d  b y  s u c h  

f o r e ig n  la n g u a g e s  th e y  h a d  m a s te r e d .  B u t  o n e  d e f in i t e  l im i t a t io n  o f  t h is  

in t e r v ie w  w a s  t h a t  th e  r e s e a r c h e r  c o u ld  n o t  d o  a  t h o r o u g h  c h e c k  ( a p a r t  

f r o m  a  fe w  m in u te s  o f  p r e - e x p e r im e n ta l in te r v ie w in g )  t o  d e te r m in e  

w h e th e r  o r  n o t  th e  s u b je c ts  h a v e  s u p p lie d  c o r r e c t  in f o r m a t io n .

3 . 2  E x p e r im e n t a l  T o o ls

T h e  e x p e r im e n ta l in s t r u m e n ts  d e s ig n e d  f o r  t h is  s tu d y  is  th e  id e a  

in i t ia t e d  b y  G r a b o w s k i a n d  W e is s  ( 1 9 9 6 ) .  T h e s e  in c lu d e  th e  b o a r d  o f  

e x p e r im e n t ,  th e  P e r c e p t io n  D a ta  S h e e t, a n d  o t h e r  s u p p le m e n ta r y  t o o ls .  T h e  

in s t r u m e n ts  u s e d  in  th e  d a ta  c o l le c t io n  w e r e  th e  f o l lo w in g :

3 See Appendix A.
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3 .2 .1  B o a r d  o f  E x p e r im e n t  o f  s p a t ia l  F r a m e  o f  R e fe r e n c e

1 . A  w o o d e n  b o a r d  w a s  u s e d , 

w h ic h  h a d  a n  a re a  o f  2 5 0  s q u a re  

in c h e s  ( 1 5  X  2 0  in c h e s ) ,  a n  

w h ic h  w a s  p a in te d  s h o w in g  a  

m o d e l r o a d  c o n t a in in g  4  p a r k in g  

lo t s ,  m a r k e d  b la c k  a n d  w h it e  

s p a c e s  a s  s h o w n  in  f ig u r e  l 4 , 

a n d  a  s p a c e  f o r  th e  L M .  T h e  

b la c k  p a r k in g  a re a s  w e r e  th e  

p a r k in g  s p a c e s  w h e r e  t w o  c a rs  

h a d  a lr e a d y  b e e n  p u t  t o  le t  th e  s u b je c ts  k n o w  t h a t  th e y  c o u ld  p a r k  th e  c a r  

o n ly  in  o n e  o f  t w o  u n o c c u p ie d  f r e e  w h it e  p a r k in g  s p a c e s , S u b s p a c e  1  a n d  

S u b s p a c e  3 . T h e  w h it e  a r r o w s  in  th e  b la c k  s p a c e s  in d ic a te d  th e  d i r e c t io n  

to w a r d s  w h ic h  th e  p a r ts  o f  th e  c a rs  c o n t a in in g  th e  h e a d lig h ts  w e r e  p o in t e d .  

T h e  w h it e  b o x  o n  th e  s e t t in g  w a s  w h e r e  th e  c a r  w h ic h  s u b je c ts  w e r e  t o ld  t o  

im a g in e  t o  b e  d r iv in g  w a s  p la c e d .  T h e  b la c k  a r r o w  in  th e  w h it e  b o x  

in d ic a te d  th e  d i r e c t io n  th e  c a r  w a s  in s t r u c te d  t o  m o v e  t o .  T h e  w h it e  b o x  

m a r k e d  w i t h  “ space fo r L M ”  is  th e  a re a  f o r  th e  lo c a t io n  o f  th e  L M s  ( th e  

b e e d e  c a r  a n d  th e  w o o d e n  t r e e )  w h ic h  a re  g o in g  t o  b e  p la c e d  a lte r n a te ly  

th e r e  in  e a c h  e x p e r im e n t .  T h e  o v a l c ir c le  in d ic a te d  th e  p la c e  w h e r e  th e  

s u b je c ts  w e r e  g o in g  t o  s i t  a n d  lis t e n  t o  th e  e x p e r im e n te r ’ s  in s t r u c t io n s  5.

4 There were no such colors marked on the real board. The black-and-white 
marks in this thesis are set for explicit explanation. In the actual experiment, the 
subjects can see the actual coloured toy cars and LM, which are placed on the board.

5 There is not an oval circle on the real board. The subjects were instructed on 
which side of the board they are to sit and play with their toy car.
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2 . T w o  t o y  c a rs  w e r e  p la c e d  in  th e  b la c k  s p a c e s  in  F ig u r e  1 t o  le t  th e  

s u b je c ts  k n o w  t h a t  th e s e  t w o  p a r k in g  a re a s  w e r e  o c c u p ie d  a n d  th e y  m u s t  

n o t  p a r k  th e  c a r  th e y  w o u ld  b e  a s k e d  t o  im a g in e  d r iv in g .  T h e s e  t w o  t o y  c a rs  

w e r e  r a n d o m ly  p ic k e d  f r o m  a  s e t o f  4  t o y  c a rs  c o m p r is in g  t w o  r e d  s p o r ts  

c a rs , a  r e d  f o u r - d o o r  f a m ily  c a r ,  a n d  a  s c h o o l b u s .  N o n e  o f  th e s e  c a rs  w a s  

n o t  th e  L M  b u t  w e r e  u s e d  s im p ly  a s  th e  p a r k e d  c a rs  o n  th e  s t r e e t  t o  

p r e v e n t  s u b je c ts  f r o m  p a r k in g  t h e ir  t o y  c a r  in  th e s e  o c c u p ie d  s u b s p a c e s  

b e c a u s e  th e y  w o u ld  b e  in s t r u c te d  t o  p a r k  t h e ir  t o y  c a r  o n ly  in  S u b s p a c e  ไ 

a n d  S u b  s p a c e  3 .

3 . A  w h it e  V o lk s w a g e n  b e e d e  w a s  u s e d  a s  th e  L M ,  r e p r e s e n t in g  a n  

in t r in s ic a l ly  o r ie n te d  o b je c t .  I t  w a s  p u t  in  th e  s p a c e  f o r  th e  L M .

4 . A  g r e e n  w o o d e n  t r e e ,  w h ic h  w a s  a p p r o x im a te ly  9  in c h e s  in  h e ig h t ,  

w a s  u s e d  a s  a  n o n - o r ie n te d  o b je c t  L M .  T h is  w a s  a  s e c o n d  L M  w h ic h  w a s  

p la c e d  in  th e  s p a c e  d e n o te d  L M  in  F ig u r e  1 .

5 . A  c a r ,  w h ic h  d i f f e r e n t  f r o m  a n y  o f  th e  c a rs  in  s e t N o .  3 , w a s  u s e d  

f o r  th e  s u b je c ts  t o  im a g in e  th e y  a re  d r iv in g  t o  g iv e  a  f r ie n d  a  r id e  h o m e .  

T h is  c a r  s e r v e d  a s  th e  T R  in  t h is  e x p e r im e n t .

3 .2 . 2  T h e  P e r c e p t io n  D a t a  S h e e t  a n d  a  W a lk m a n

T h e  P e r c e p t io n  D a ta  S h e e t 6,  o r  th e  r e c o r d in g  s h e e t  o f  th e  

e x p e r im e n t ,  w a s  d e s ig n e d  f o r  th e  s u b je c ts  t o  f i l l  i n  in f o r m a t io n  a b o u t  

th e m s e lv e s .  T h e  in f o r m a t io n  o b ta in e d  w a s  th e  s u b je c ts ’  n a m e s , t h e ir  

c o n ta c t  a d d re s s e s , t h e ir  e d u c a t io n a l b a c k g r o u n d ,  a g e s  a n d  s e x . T h e  

in f o r m a t io n  w a s  r e q u ir e d  f o r  p o s s ib le  f u t u r e  r e fe r e n c e  a n d  a s  c r i t e r ia  f o r

6 Example of the Perception Data Sheet is shown in the Appendix
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e x c lu d in g  s o m e  s u b je c ts  w h o  f e l l  o u ts id e  th e  s c o p e  o f  th e  s tu d y  m e n t io n e d  

in  C h a p te r  1 . T h e  a d d re s s  w a s  n e e d e d  f o r  f u r t h e r  c o n t a c t  in  th e  f o l lo w - u p  

e x p e r im e n t .  H o w e v e r ,  s o m e  s u b je c ts  w h o  d id  n o t  fe e l c o m f o r t a b le  g iv in g  

t h e ir  a d d re s s e s  w e r e  a s k e d  o n ly  f o r  te le p h o n e  n u m b e r s  o r  e m a il a d d re s s e s , 

o r  a  a p p o in tm e n ts  w e r e  m a d e  r ig h t  a w a y  f o r  th e  s e c o n d  e x p e r im e n t  i f  th e y  

in s is te d  o n  k e e p in g  t h e ir  a d d re s s e s  s e c r e t  f o r  s o m e  s e c u r it y  r e a s o n .  S o m e  

s u b je c ts  w e r e  w o r r ie d  t h e ir  in f o r m a t io n  m ig h t  b e  u s e d  f o r  o t h e r  p u r p o s e s  

s u c h  a s  s a le  t o  c o m m e r c ia l n e tw o r k s ,  p o l i t ic a l  p u r p o s e s ,  o r  a n  in te ll ig e n c e  

q u a li t y  te s t  ( I Q ) .

T h e  s e c o n d  p a r t  o f  th e  P e r c e p t io n  D a ta  S h e e t w a s  u s e d  f o r  

r e c o r d in g  th e  s u b s p a c e s  in  w h ic h  th e  s u b je c ts  p a r k e d  t h e ir  c a r .  T h e  

in f o r m a t io n  r e q u ir e d  in  t h is  p a r t  o f  th e  s h e e t w a s  th e  n u m b e r  o f  th e  

e x p e r im e n t ,  a n d  th e  s u b s p a c e  in  w h ic h  e a c h  p a r k e d  h is  o r  h e r  t o y  c a r .  T h e  

e x p e r im e n te r s  h a d  t o  s e e  w h e r e  th e  s u b je c ts  p a r k e d  th e  c a r  a f t e r  r e c e iv in g  

th e  in s t r u c t io n  a n d  w e r e  r e g a r d e d  t o  t ic k  th e  a p p r o p r ia te  b o x  in  a c c o r d a n c e  

w i t h  th e  c o lu m n :  t h a t  is ,  s h o w in g  e i th e r  S u b s p a c e  1 o r  S u b s p a c e  3 . T h e  

t h i r d  p a r t  o f  th e  P e r c e p t io n  D a ta  S h e e t w a s  a  s p a c e  f o r  r e c o r d in g  th e  

in f o r m a t io n  o b ta in e d  f r o m  th e  in t e r v ie w  w i t h  th e  s u b je c ts  a f t e r  e a c h  

e x p e r im e n t .  T h e  s u b je c ts  w o u ld  g iv e  t h e ir  re a s o n s  w h y  th e y  c h o o s e  

p a r t ic u la r  s u b s p a c e s  in  r e s p o n s e  t o  e a c h  c o n c e p t  ( F R O N T  a n d  B A C K )  

c o n ta in e d  in  th e  in s t r u c t io n  o f  th e  e x p e r im e n te r .

A  S o n y  W a lk m a n  s te r e o  c a s s e tte  r e c o r d e r  w i t h  a n  e x te r n a l s te r e o  

m ic r o p h o n e  a n d  c a s s e tte  ta p e s  f o r  r e c o r d in g .  T h e  r e c o r d e r  a n d  th e  c a s s e tte  

ta p e s  w e r e  u s e d  t o  r e c o r d  th e  v o ic e s  o f  J a p a n e s e  n a t iv e  a s s is ta n t  

e x p e r im e n te r s .  A  p r e - r e c o r d e d  c a s s e tte  ta p e  w a s  p la y e d  t o  J a p a n e s e  

s u b je c ts  w h e n  th e  J a p a n e s e  a s s is ta n t  e x p e r im e n te r s  w e r e  n o t  p r e s e n t.  O n e  

o f  th e  J a p a n e s e  a s s is ta n t  e x p e r im e n te r s  ( o n e  m a le  a n d  o n e  fe m a le )  g a v e  

t h e ir  in s t r u c t io n s  in  p e r s o n  t o  th e  s u b je c ts .
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3 .3  P r o c e d u r e s

T h e  f o l lo w in g  p r o c e d u r e s  o f  d a ta  c o l le c t io n  a n d  d a ta  a n a ly s is  w e r e  

im p le m e n te d  in  c o n n e c t io n  w i t h  b o t h  g r o u p s  o f  s u b je c ts .

1 . T h e  e x p e r im e n te r  m a d e  a n  a p p o in tm e n t  w i t h  p o t e n t ia l  s u b je c ts .  

M o s t  J a p a n e s e  s u b je c ts  w e r e  in t r o d u c e d  b y  o t h e r  J a p a n e s e  s u b je c ts  w i t h  

w h o m  I  h a d  a lr e a d y  c a r r ie d  o u t  th e  e x p e r im e n t .  W it h  T h a i s u b je c ts ,  th e  

r e s e a r c h e r  a c te d  a s  th e  e x p e r im e n te r .  B u t  a  J a p a n e s e  a s s is ta n t  e x p e r im e n te r  

w o r k e d  w i t h  th e  J a p a n e s e  s u b je c ts  a n d  th e  r e s e a r c h e r  b e c a m e  a n  o b s e r v e r ,  

w h o  r e c o r d e d  th e  r e q u ir e d  in f o r m a t io n  o n  th e  P e r c e p t io n  D a ta  S h e e t. I n  

th e  a b s e n c e  o f  th e  a s s is ta n t  e x p e r im e n te r ,  th e  ta p e  c o n t a in in g  in s t r u c t io n s  

o n  w h a t  t o  d o  w a s  p la y e d  b y  th e  r e s e a r c h e r  t o  th e  s u b je c ts .

2 . B e fo r e  th e  e x p e r im e n t  b e g a n , th e  e x p e r im e n te r  s e t / p r e p a r e d  th e  

t o o ls ,  a s  f o l lo w s :  T h e  b o a r d  w a s  p la c e d  o n  th e  ta b le  w i t h  th e  t w o  c a rs  

p la c e d  in  th e  o c c u p ie d  p a r k in g  lo ts .  T h e  n o n - o r ie n te d  o b je c t ,  o r  t h e  t r e e ,  

w a s  p la c e d  in  th e  L M  a re a . A  c a r  w h ic h  w a s  u s e d  f o r  th e  s u b je c ts  t o  

im a g in e  d r iv in g  t o  g iv e  a  f r ie n d  a  r id e  h o m e  w a s  p la c e d  a t  th e  p o in t .  I f  w e  

u s e d  th e  t r e e  a s  th e  L M  b e f o r e  th e  b e e d e  in  e a c h  e x p e r im e n t ,  th e  in t e r n a l 

o r ie n te d n e s s  o f  th e  c a r  c o u ld  in f lu e n c e  th e  d e c is io n  in  p a r k in g  th e  t o y  c a r  

o f  th e  s u b je c ts  in  th e  s u b - e x p e r im e n t .  A l l  s u b je c ts  w e r e  e x p e c te d  t o  p a r k  

th e  c a r  in  th e  s u b s p a c e  t h a t  c o r r e s p o n d e d  t o  th e  in t r in s ic  o r ie n te d n e s s  o f  

th e  in t r in s ic a l ly  o r ie n t e d  L M .  I f  t h is  L M  h a d  f i r s d y  b e e n  u s e d  i n  th e  s a m e  

e x p e r im e n t ,  i t  w o u ld  h a v e  b e e n  p o s s ib le  f o r  th e  s u b je c ts  t o  p a r k  th e  t o y  c a r  

a t  th e  o p p o s ite  s u b s p a c e  t o  w h a t  th e y  h a d  d o n e  b e c a u s e  th e y  f o u n d  t h a t  

th e  L M  w a s  d i f f e r e n t .

3 . I t  w a s  e x p la in e d  t o  th e  s u b je c ts  w h a t  th e y  w o u ld  b e  a s k e d  t o  d o .  

E a c h  lo c a t io n  o n  th e  b o a r d  w a s  e x p la in e d  a n d  th e  s u b je c ts  w e r e  f r e e  t o  a s k
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q u e s t io n s  t o  m a k e  s u re  t h a t  e v e r y th in g  w a s  c le a r ly  u n d e r s to o d  b e fo r e  th e  

e x p e r im e n t  w a s  c a r r ie d  o u t .  I n  th e  a b s e n c e  o f  th e  J a p a n e s e  a s s is ta n t ,  th e  

e x p la n a t io n s  w e r e  g iv e n  in  E n g lis h  b e fo r e  th e  e x p e r im e n t  b e g a n . T h e n  th e  

in s t r u c t io n s  w e r e  g iv e n  t o  e a c h  s u b je c ts  t h a t  s / h e  w a s  g o in g  t o  d r iv e  a n d  

p a r k  a  c a r  in  o n e  o f  th e  a re a s  in d ic a te d .

4 . T h e  e x p e r im e n te r  a s k e d  e a c h  s u b je c t  t o  f i l l  u p  th e  in f o r m a t io n  

o n ly  th e  f i r s t  p a r t  o f  th e  P e r c e p t io n  D a ta  S h e e t. T h is  t o o k  a p p r o x im a te ly  2 -  

5  m in u te s .  T h e  s u b je c t  c o u ld  th e n  a s k  q u e s t io n s  i f  th e y  d id  n o t  u n d e r s ta n d  

w h a t  t o  w r it e .

5 . T h e  e x p e r im e n t e r / t h e  a s s is ta n t  J a p a n e s e  e x p e r im e n te r ( s )  o r  th e  

ta p e  c a s s e tte  d ir e c te d  th e  s u b je c ts  in  t h e ir  n a t iv e  la n g u a g e  in s t r u c t io n s  

e q u iv a le n t  t o  th e  f o l lo w in g  in s t r u c t io n s  in  E n g lis h :  “ N o w  s u p p o s e  y o u  a re  

d r iv in g  t h is  c a r  ( th e  e x p e r im e n te r  p o in t e d  t o  th e  c a r  p a r k e d  in  th e  c ir c le .  I n  

c a s e  th e  a s s is ta n t  w a s  a b s e n t  th e  r e s e a r c h e r  r e m e m b e r e d  th e  a p p r o p r ia te  

p a r t  f r o m  th e  ta p e  c a s s e tte , w h ic h  w a s  u t t e r e d  in  J a p a n e s e , s o  th e  

r e s e a r c h e r  c o u ld  p o in t  t o  th e  c a r  p a r k in g  w h ile  th e  ta p e  w a s  p la y in g  a t  th e  

r e le v a n t  t im e )  a n d  n o w  t h a t  y o u  a re  g iv in g  a  f r ie n d  a  r id e  h o m e  ( f r o m  a  

p a r ty ) .  Y o u  d o n ’ t  k n o w  e x a c t ly  w h e r e  h is / h e r  h o m e  is .  S o  s / h e  is  l ik e  a  

b a c k - s e a t  d r iv e r  g iv in g  y o u  d ir e c t io n s .  W h e n  y o u  t u r n  in t o  t h is  r o a d  s / h e  

te lls  y o u  t o  s to p  th e  c a r  a s  h i s / h e r  h o u s e  is  s o m e w h e r e  n e a r ly  b y  s a y in g  

‘ s to p  y o u r  c a r  in  fro n t o f /  behind ( t o  b e  r e p la c e d  b y  th e  lo c a t iv e  e x p r e s s io n s  

te s te d  in  T h a i a n d  in  J a p a n e s e )  th e  t r e e  ( th e  w h it e  b e e t le  i n  th e  s u b s e q u e n t 

e x p e r im e n t ) .  C o u ld  y o u  p le a s e  s h o w  m e  w h e r e  t o  p a r k  y o u r  c a r? ”

I n  e a c h  e x p e r im e n t ,  o n ly  o n e  o f  th e  f o l lo w in g  s p a t ia l te r m s  (n a a  a n d  

la g  in  T h a i a n d  m a e  a n d  u f ir o  in  J a p a n e s e )  w a s  u s e d  in  th e  d ir e c t io n s .  T h u s  

th e  f o l lo w in g  o r d e r  m ig h t  b e  e n c o u n te r e d  d u r in g  th e  e x p e r im e n t .  1 )  I n  

E x p e r im e n t  I ,  i f  n a a  o r  m a e  ( in  f r o n t  o f )  w a s  te s te d  b o t h  w i t h  n o n - o r ie n te d
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a n d  in t r in s ic a l ly  o r ie n t e d  o b je c ts ,  th e n  la g  o r  u f ir o  ( b e h in d )  w o u ld  b e  te s te d  

in  E x p e r im e n t  I I  u s in g  b o t h  k in d s  o f  L M ,  a n d  v ic e  v e r s a . 2 )  I n  E x p e r im e n t  

I ,  i f  th e  te r m  m a c  or n a a  ( in  f r o n t  o f )  w a s  te s te d  w i t h  th e  n o n - o r ie n te d  L M ,  

th e n  la g  o r  u f ir o  ( b e h in d )  w o u ld  b e  te s te d  w i t h  in t r in s ic a l ly  o r ie n t e d  L M ,  in  

e x p e r im e n t  I I ,  a n d  v ic e  v e rs a . 3 )  I n  E x p e r im e n t  I ,  i f  la g  o r  u f ir o  w a s  te s te d  

w i t h  th e  n o n - o r ie n te d  L M ,  th e n  n a a  o r  m a e  ( in  f r o n t  o f )  w o u ld  b e  te s te d  

u s in g  in t r in s ic a l ly  o r ie n t e d  L M ,  in  e x p e r im e n t  I I ,  a n d  v ic e  v e rs a .

6 . T h e  s u b je c ts  m o v e d  th e  t o y  c a r  a s  th e y  t h o u g h t  a p p r o p r ia te ,  o n  

th e  b a s is  o f  th e  d ir e c t io n s  g iv e n ,  a n d  p a r k e d  in  S u b s p a c e s  1 o r  3 . T h is  

t o o k  le s s  th a n  a  m in u te .  H o w e v e r ,  f o r  s o m e  s u b je c ts ,  t h e y  s p e n t  a  f e w  

m in u te s  t h in k in g ,  e s p e c ia lly  w h e n  th e  L M  p la c e d  w a s  th e  t r e e .  T h e  

e x p e r im e n te r  d id  n o t  r u s h  th e  s u b je c ts  in t o  p a r k in g  th e  c a r .

7 . T h e  e x p e r im e n te r  t ic k e d  th e  P e r c e p t io n  D a ta  S h e e t ( p a r t  I I )  w i t h  

e ith e r  T R O N T ’  o r  ‘B A C K ’  o n  th e  b a s is  o f  th e  s u b je c ts ’  d e c is io n  t o  p a r k  

th e  c a r .  T h e s e  c o n c e p ts  w e r e  w r i t t e n  in  th e  la n g u a g e  b e in g  te s te d .  ( F R O N T  

h e r e  is  n a a  in  T h a i a n d  m a e  in  J a p a n e s e  w h ile  B A C K  m e a n s  la g  in  T h a i a n d  

u f ir o  in  J a p a n e s e .)

8 . T h e  e x p e r im e n te r  in te r v ie w e d  th e  s u b je c ts  a s k in g  th e m  f o r  t h e ir  

r e a s o n  f o r  c h o o s in g  c e r ta in  th e  s u b s p a c e  s e le c te d  f o r  e a c h  c o n c e p t  te s te d .  

T h e  e x p e r im e n te r  t h e n  r e c o r d e d  th e  in f o r m a t io n  i n  p a r t  I I I  o f  th e  

P e r c e p t io n  D a ta  S h e e t.

9 . T h e  e x p e r im e n te r  m a d e  a n  a p p o in t m e n t  w i t h  e a c h  s u b je c t  f o r  th e  

s e c o n d  e x p e r im e n t  t o  b e  h e ld  a t  le a s t  o n e  o r  t w o  w e e k s  la te r  t o  a v o id  th e  

in f lu e n c e  o f  th e  r e s p o n s e  in  th e  f i r s t  e x p e r im e n t .  I t  w o u ld  h a v e  b e e n  

p o s s ib le  f o r  th e  s u b je c ts  t o  s t i l l  r e m e m b e r  th e  r e s u lt  h e  o r  s h e  h a d  a r r iv e d  

a t  in  th e  f i r s t  e x p e r im e n t  w i t h  th e  n o n - o r ie n te d  L M .  T h e  r e s e a r c h e r
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a s s u m e d  t h a t  th e y  h a d  f o r g o t t e n  w h a t  th e y  h a d  d o n e  a  w e e k  o r  m o r e  la te r  

a n d  c o u ld  b e g in  t o  d o  th e  s e c o n d  e x p e r im e n t  w i t h o u t  a n y  t h o u g h t  o f  th e  

f i r s t  e x p e r im e n t .

1 0 . I n  th e  s e c o n d  e x p e r im e n t ,  th e  e x p e r im e n te r  f o l lo w e d  th e  

p r o c e d u r e s  f r o m  1 - 8  a g a in  ( e x c e p t  N o .  4  b e c a u s e  s u b je c ts  d id  n o t  h a v e  t o  

w r i t e  t h e ir  p e r s o n a l d a ta  a g a in . T h e  P e r c e p t io n  D a ta  S h e e t w a s  th e  s a m e  a s  

t h a t  u s e d  in  th e  f i r s t  e x p e r im e n t  e x c e p t  t h a t  t h is  t im e  th e  e x p e r im e n te r  

t ic k e d  th e  ta b le  t o  in d ic a te  e a c h  s u b je c t ’ s  d e c is io n  o n  w h e r e  t o  p a r k  th e  t o y  

c a r  in  th e  ta b le  r e la t in g  t o  th e  s e c o n d  e x p e r im e n t ) .  I n  th e  s e c o n d  

e x p e r im e n t ,  th e  e x p e r im e n te r  te s te d  th e  c o n c e p t  t h a t  h a d  n o t  b e e n  

p r e v io u s ly  te s te d ,  u s in g  b o t h  L M s .

3 . 4  P r o b le m s  R e la t in g  t o  D a t a  C o l le c t io n

M a n y  s u b je c ts ,  e v e n  a f t e r  h e a r in g  th e  in s t r u c t io n s ,  p a r k e d  th e  c a r  

r ig h t  o n  th e  r o a d  n e a r  th e  t r e e  w h e n  th e y  w e r e  in s t r u c te d  t o  s to p  t h e  c a r  

u s in g  a n  in s t r u c t io n  c o n t a in in g  a  F R O N T  c o n c e p t  in  r e la t io n  t o  th e  t r e e .  

T h is  p r o b le m  w a s  a lw a y s  e n c o u n te r e d  d u r in g  th e  e x p e r im e n t ,  e s p e c ia lly  in  

th e  e x p e r im e n ts  w e  d id  w i t h  th e  f i r s t  g r o u p s  o f  s u b je c ts .  T h e  r e s e a r c h e r  

r e c o r d e d  th is  o u tc o m e  in  P a r t  I I I  o f  th e  P e r c e p t io n  D a ta  S h e e t, b u t  

e x p la in e d  t o  th e  s u b je c ts  t h a t  i n  t h is  s it u a t io n  th e y  m u s t  o b e y  th e  la w  b y  

p a r k in g  o n ly  in  th e  p a r k in g  a re a s  (S u b s p a c e  1 o r  S u b s p a c e  3 ) .  I t  w a s  v e r y  

in te r e s t in g  t h a t  m o r e  th a n  h a l f  th e  s u b je c ts  p a r k e d  th e  c a r  o n  th e  r o a d .  T h is  

p r o b le m  m ig h t  h a v e  a r is e n  f r o m  th e  f a c t  t h a t  th e  b o a r d  d e s ig n e d  f o r  th e  

e x p e r im e n t  d id  n o t  c o n v e y  c le a r ly  e n o u g h  th e  p ic tu r e s  o f  th e  r o a d  a n d  th e  

t r e e  L M .  M o r e o v e r ,  i t  is  r e le v a n t  t h a t  th e  t r e e  w a s  p la c e d  b e s id e  th e  r o a d ,  

n o t  in  th e  m id d le  o f  th e  r o a d .  I n  la te r  e x p e r im e n ts ,  th e  r e s e a r c h e r
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a t te m p te d  t o  a d d  th e  in s t r u c t io n  t h a t  th e r e  w e r e  o n ly  t w o  s p a c e s  w h e r e  th e  

s u b je c ts  c o u ld  p a r k  th e  t o y  c a r .

3 .5  D a t a  A n a ly s is

3 . 5 .1  S u b s p a c e s  i n  R e la t io n  t o  F R O N T - B A C K

T h e  lo c a t io n s  o f  S u b s p a c e  1 a n d  S u b s p a c e  3  a s s ig n e d  o n  th e  

e x p e r im e n t  b o a r d  w e r e  v e r y  s ig n if ic a n t .  T h e y  w e r e  a r r a n g e d  s o  t h a t  th e  

r e s e a r c h e r  c o u ld  s e e  h o w  m a n y  p e o p le  c h o o s e  e a c h  p a r t ic u la r  s u b s p a c e  in  

r e s p o n s e  t o  a n  in s t r u c t io n  c o n t a in in g  o n e  o f  th e  c o n c e p ts  F R O N T  a n d  

B A C K .  I f  F R O N T  w a s  in c lu d e d  in  th e  in s t r u c t io n s  a n d  th e  L M  w a s  a n  

in t r in s ic a l ly  o r ie n t e d  o b je c t ,  t h e n  i t  w a s  e x p e c te d  t h a t  th e  c a r  w o u ld  h a v e  

b e e n  p a r k e d  in  S u b s p a c e  3 . S u b s p a c e  1 is  t h u s  th e  b a c k  o f  a n  in t r in s ic a l ly  

o r ie n t e d  L M .  S u c h  a n  in t e r p r e t a t io n  im p lie s  th e  in t r in s ic  f r a m e  o f  

r e fe r e n c e .  I n  c o n t r a s t ,  th e  c o n c e p tu a liz a t io n  o f  S u b s p a c e  1 a s  F R O N T  a n d  

S u b s p a c e  3  a s  B A C K  w o u ld  im p ly  th e  u s e  o f  th e  e x t r in s ic  f r a m e  o f  

r e fe r e n c e ,  w h ic h  w a s  n e it h e r  e x p e c te d  n o r  in v e s t ig a te d  in  t h is  s tu d y .

N o n - o r ie n t e d  L M  p r o d u c e d  r e s u lts  c o n t r a r y  t o  th e  r e s u lts  r e la t in g  t o  

a n  in t r in s ic a l ly  o r ie n t e d  L M .  I n  t h is  s it u a t io n ,  F R O N T  c a n  b e  in te r p r e t e d  a s  

e i th e r  S u b s p a c e  1 o r  S u b s p a c e  3 . I f  th e  s u b je c ts  p a r k e d  th e  c a r  in  S u b s p a c e  

1 in  r e s p o n s e  t o  a n  in s t r u c t io n  c o n t a in in g  th e  c o n c e p t  F R O N T  o r  

S u b s p a c e  3  f o r  B A C K ,  th e y  w o u ld  b e  d e p e n d in g  o n  th e  r e la t iv e  f r a m e  o f  

r e fe r e n c e  u s in g  th e  n o n - o r ie n te d  L M  a s  th e  r e fe r e n c e  p o in t .  I f ,  o n  th e  

c o n t r a r y ,  th e  s u b je c t  c o n c e p tu a liz e d  S u b s p a c e  3  f o r  F R O N T  o r  S u b s p a c e  1 

f o r  B A C K ,  th e y  w o u ld  b e  u s in g  th e  r e la t iv e  f r a m e  o f  r e fe r e n c e ,  u s in g  th e  

c a r  T R  th e y  w e r e  im a g in e  d r iv in g  a s  th e  r e fe r e n c e  p o in t  i n  s p a c e .
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3 . 5 . 2  C o n s is t e n c y  a n d  I n c o n s is t e n c y

T h e  d a ta  w a s  p r e s e n te d  in  ta b le s  s h o w in g  th e  n u m b e r  o f  th e  s u b je c ts  

s h o w in g  c o n s is te n c y  a n d  in c o n s is te n c y ,  r e s p e c t iv e ly ,  in  p e r c e iv in g  th e  

c o n c e p ts  o f  F R O N T  a n d  B A C K .  B y  d e f in i t io n ,  th e  c o n c e p ts  o f  F R O N T  

a n d  B A C K  a re  o p p o s ite  c o n c e p ts ,  w h ic h  m u s t  b e  v ie w e d  f r o m  d i f f e r e n t  

p la c e s  in  r e la t io n  t o  th e  L M .  T h a t  is ,  in  b o t h  s itu a t io n s  in v o lv in g  b o t h  a n  

in t r in s ic a l ly  o r ie n te d  a n d  n o n - o r ie n te d  L M ,  i f  a  s u b je c t  c o n c e p tu a liz e s  

S u b s p a c e  1 a s  F R O N T ,  th e n  s / h e  w o u ld  b e  lo g ic a lly  b e  e x p e c te d  t o  v ie w  

S u b s p a c e  3  t o  s ig n if y  B A C K .  I f  s / h e  c h o o s e s  d i f f e r e n t  s u b s p a c e s  in  

r e la t io n  t o  g iv e n  L M  t o  r e p r e s e n t  d i f f e r e n t  c o n c e p ts  h e  is  b e in g  c o n s is te n t  

in  h is / h e r  a n s w e rs . H o w e v e r ,  i f  a  s u b je c t  p e r c e iv e s  a  s im ila r  s u b s p a c e  a s  a  

m a n if e s t a t io n  o f  b o t h  c o n c e p ts  te s te d  s / h e  is  n o t  b e in g  c o n s is te n t  w i t h  

h is / h e r  a n s w e r .

3 . 5 .3  F r e q u e n c y  o f  P a r k in g

T h e  f r e q u e n c y  o f  p a r k in g  in  b o t h  e x p e r im e n ts  f o r  e a c h  s u b je c t  w a s  

c o u n te d .  T h is  w a s , f i r s t ly ,  p r e s e n te d  f r o m  a  c r o s s  la n g u a g e  s t a n d p o in t ,  t o  

s e e  i f  t h e r e  w e r e  a n y  o b s e r v a b le  d if fe r e n c e s  b e tw e e n  th e  T h a i a n d  J a p a n e s e  

s u b je c ts .  F r o m  s u c h  a  c r o s s  la n g u a g e  s ta n d p o in t ,  w e  w i l l  lo o k  in t o  t w o  

m a in  a s p e c ts : a  c o m p a r is o n  o f  th e  s u b je c ts  in  a  s it u a t io n  w i t h  a n  

in t r in s ic a l ly  o r ie n te d  L M  a n d  a  c o m p a r is o n  o f  th e  s u b je c ts  in  a  s it u a t io n  

w i t h  a  n o n - o r ie n te d  L M .  I n  e a c h  s it u a t io n  w e  w i l l  u s e  th e  c o n s is te n c y  a n d  

in c o n s is te n c y  o f  th e  s u b je c ts  t o  d e te r m in e  w h e t h e r  th e  c o n s is te n t  a n d  th e  

in c o n s is te n t  n u m b e r s  o f  s u b je c ts  s u p p o r t  th e  o v e r a ll  f in d in g s .  T h e  T e s t  o f  

D i f f e r e n c e  o f  P r o p o r t io n  o f  T w o  P o p u la t io n s  is  n o w  a p p lie d  te s t  i f  th e  

f r e q u e n c y  g iv e n  b y  th e  v a r io u s  s u b je c ts  is  c o n s is te n t  s ta t ic a l ly  o r  n o t .  

S im ila r ly ,  th e  d a ta  w i l l  b e  a n a ly s e d  c o m p a r in g  th e  t w o  g r o u p s  o f  s u b je c ts ,
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m a le  a n d  fe m a le .  T h is  is  t o  s e e  w h e th e r  th e r e  is  a n y  d if f e r e n c e  in  T h a i m a le  

s u b je c ts  f r o m  T h a i fe m a le  s u b je c ts ,  a n d  b e tw e e n  J a p a n e s e  m a le  s u b je c ts  

a n d  J a p a n e s e  fe m a le  s u b je c ts .

T h e  r e s e a r c h e r  w i l l  t h e n  d is c u s s  th e  f r a m e s  o f  r e fe r e n c e  u s e d  f r o m  

th e  s t a n d p o in t  o f  th e  r e s p o n s e s  o f  th e  v a r io u s  s u b je c ts  t o  e a c h  o f  th e  t w o  

L M s  ( b e e t le  a n d  t r e e ) .  W h e n  th e  L M  w a s  th e  b e e t le  c a r  th e  in t r in s ic  f r a m e  

o f  r e fe r e n c e  w a s  e x p e c te d ,  w i t h  F R O N T  im p ly in g  S u b s p a c e  3  a n d  B A C K  

im p ly in g  S u b s p a c e  1 b e c a u s e  th e  p a r t  o f  th e  b e e t le  L M  c o n t a in in g  th e  

h e a d lig h ts  w a s  t u r n e d  in  a  d i r e c t io n  t o  w h e r e  S u b s p a c e  3  w a s . F u r t h e r ,  

w h e n  th e  L M  w a s  th e  t r e e  th e  r e la t iv e  f r a m e  o f  r e fe r e n c e  w a s  e x p e c te d .  

T h e  r e la t iv e  f r a m e  o f  r e fe r e n c e  u s in g  th e  L M  a s  th e  r e fe r e n c e  p o in t  w o u ld  

im p ly  th e  t r e a tm e n t  o f  S u b s p a c e  1 a s  th e  s p a c e  a t  th e  f r o n t  o f  th e  t r e e  a n d  

S u b s p a c e  3  th e  b a c k  o f  i t .  I n  c o n t r a s t ,  i t  w a s  e x p e c te d  t h a t  th e  o p p o s it e  

s u b s p a c e s  w o u ld  b e  c h o s e n ,  u s in g  th e  r e la t iv e  f r a m e ,  w h e n  th e  c a r  T R  w a s  

ta k e n  a s  th e  r e fe r e n c e  p o in t .

T h e  in c o n s is te n t  re s p o n s e s  w e r e  a ls o  a n a ly z e d  t o  d e te r m in e  th e  

f r a m e s  o f  r e fe r e n c e  th e y  im p lie d  in  lo c a t in g  th e  F R O N T  a n d  B A C K  

c o n c e p ts  in  r e la t io n  t o  e a c h  L M .  W h e n  th e r e  w e r e  in c o n s is te n c ie s  in  th e  

d a ta  c o lle c te d ,  th e  r e s e a r c h e r  a n a ly z e d  th e  f r a m e s  o f  r e fe r e n c e  c h o s e n  b y  

s u b je c ts  in  th e  c a s e  o f  th e  t r e e  a s  th e  L M  b e c a u s e  i t  w a s  c e r ta in  t h a t  th e  

b e e t le  V o lk s w a g e n  w o u ld  n o t  p r o d u c e  a n y  p r o b le m a t ic  o r  in c o n s is te n t  

r e s u lts  in  th e  d a ta  c o lle c te d .  T h is  is  d u e  t o  th e  f a c t  t h a t  b o t h  T h a i a n d  

J a p a n e s e  p e o p le  a re  v e r y  p a r t ic u la r  in  u s in g  th e  in t e r n a l p r o p e r t ie s  o f  

in t r in s ic a l ly  o r ie n te d  o b je c ts  a s  fa c to r s  c o n t r o l l in g  t h e ir  s e le c t io n s  o f  th e  

in t r in s ic  f r a m e s  o f  r e fe r e n c e .  In c o n s is te n c ie s  in  th e  s u b je c ts ’  r e s p o n s e s  in  

th e  c a s e  o f  th e  t r e e  L M  w e r e  u s e d  t o  d e te r m in e  w h e t h e r  th e  f r a m e  o f  

r e fe r e n c e  o b s e r v e d  in  c o n s is te n t  r e s p o n s e s  is  th e  f r a m e  o f  r e fe r e n c e  r e a lly  

u s e d  b y  th e  s u b je c ts  o f  th e  la n g u a g e s  b e in g  te s te d .
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T h e  la s t  s ta g e  o f  d a ta  a n a ly s is  w a s  t o  p r e s e n t  th e  s y s te m  o f  lo c a t iv e  

e x p r e s s io n s  in  T h a i a n d  in  J a p a n e s e  t o  a n a ly 2 e  w h e th e r  th e  s y s te m  o f  th e  

lo c a t iv e  w o r d s ,  e s p e c ia lly  th o s e  r e p r e s e n t in g  th e  c o n c e p ts  o f  F R O N T  a n d  

B A C K ,  w h ic h  n o r m a lly  s h a re  th e  s a m e  s p a t ia l a n d  te m p o r a l s e n s e s , h a v e  

s o m e th in g  t o  d o  w i t h  th e  u s e  o f  r e fe r e n c e  f r a m e s  b y  p e o p le  o f  b o t h  

c u ltu r e s .  T h e  r e s e a r c h e r  a ls o  p r o v id e d  e x a m p le s  o f  th e  lo c a t iv e  e x p r e s s io n s  

t h a t  r e p r e s e n t  th e  c o n c e p ts  o f  F R O N T  a n d  B A C K ,  b o t h  s p a t ia l a n d  

te m p o r a l,  a s  w e l l  a s  e x a m p le s  o f  a p p lic a t io n  f o r  T h a i a n d  J a p a n e s e  lo c a t iv e  

e x p r e s s io n s  a n d  a  d is c u s s io n  o n  t h e ir  r o le  in  h e lp in g  s p e a k e rs  o f  T h a i a n d  

J a p a n e s e  d e c id e  t o  a d o p t  w h ic h  f r a m e s  o f  r e fe r e n c e  in  lo c a t in g  o b je c ts  in  

s p a c e .
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