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T h is  a r tic le  e x p lo r e s  th e  e a r ly  e v o lu tio n  o f  th e  s tr u c tu r e  a n d  m a n a g e m e n t o f  g a m e p la y

in  v id e o g a m e s . T h e  a u th o r s  in tr o d u c e  th e  n o tio n  o f  g a m e p la y  s e g m e n ta tio n  to  c a p tu r e

th e  r o le  th a t d e s ig n  e le m e n ts  s u c h  a s  le v e l, b o s s , a n d  w a v e  p la y  in  v id e o g a m e s  a n d

id e n tif y  th r e e  m o d e s  o f  s e g m e n ta tio n . T e m p o r a l s e g m e n ta tio n  lim its , s y n c h r o n iz e s ,

a n d /o r  c o o r d in a te s  p la y e r  a c tiv ity  o v e r  tim e . S p a tia l s e g m e n ta tio n  b r e a k s  th e  g a m e ’s

v ir tu a l s p a c e  in to  s u b lo c a tio n s . C h a lle n g e  s e g m e n ta tio n  p r e s e n ts  th e  p la y e r  w ith  a

s e q u e n c e  o f  s e lf - c o n ta in e d  c h a lle n g e s . T h e  a u th o r s  d e s c r ib e  e a c h  m o d e , a n d  a d d itio n a l

s u b m o d e s , b y  a n a ly z in g  v in ta g e  a r c a d e  g a m e s . T h e  a n a ly s e s  illu s tr a te  h o w  th e s e  g a m e s

r e p r e s e n t a  “ p r im o r d ia l s o u p ” in  w h ic h  m a n y  c u r r e n t g a m e  d e s ig n  c o n v e n tio n s  w e r e

fir s t e x p lo r e d . T h e ir  s im p lic ity  p r o v id e s  th e  a u th o r s  w ith  a c c e s s  to  th e  o r ig in a l

“ b u ild in g  b lo c k s ” o f  v id e o g a m e s , th u s  a llo w in g  th e m  to  d e v e lo p  a  r ic h  v o c a b u la r y  f o r

th e  d is c u s s io n .
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Gameplay Segmentation in Vintage Arcade Games

T h is  a r tic le  e x p lo r e s  h o w  e a r ly  v id e o g a m e s  f o u n d  w a y s  to  p r o v id e  p la y e r s  w ith

n o v e l a n d  c o m p le x  g a m e p la y  e x p e r ie n c e s , p a r tic u la r ly  h o w  th e s e  e x p e r ie n c e s  w e r e

s tr u c tu r e d  a n d  m a n a g e d  o v e r  tim e  u s in g  in n o v a tiv e  g a m e  d e s ig n  id e a s . I n  a b s tr a c t

te r m s , w e  h a v e  c a lle d  th is  c o n c e p t segmentation of gameplay a n d  h a v e  d e v e lo p e d  it

in  th e  c o n te x t o f  th e  G a m e  O n to lo g y  P r o je c t ( G O P )  a t th e  G e o rg ia  I n s titu te  o f

T e c h n o lo g y  ( Z a g a l, M a te a s , F e r n a n d e z - V a r a , H o c h h a lte r, &  L ic h ti, 20 0 5).1 I n  th is

a r tic le , w e  in tr o d u c e  a n d  d is c u s s  th e  te r m  a n d  e x p la in  its  r e le v a n c e  th r o u g h  a n  a n a ly -

s is  o f  s e le c te d  c la s s ic  v id e o g a m e s .
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S e g m e n ta tio n  o f  g a m e p la y  r e f e r s  to  th e  m a n n e r  in  w h ic h  a  g a m e  is  b r o k e n  d o w n

in to  s m a lle r  e le m e n ts  o r  chunk s o f  g a m e p la y .2 W o r d s  s u c h  a s  level, b oss, a n d  w ave,

a m o n g  m a n y  o th e r s , r e f e r  to  w a y s  g a m e p la y  is  s e g m e n te d . W e  e x p lo r e  w h a t th e s e

te r m s  b r in g  to  th e  u n d e r s ta n d in g  o f  g a m e s  th r o u g h  th e  le n s  o f  a  p a r tic u la r  p e r io d , th e

e a r ly  a r c a d e  y e a r s . R e f e r r e d  to  a s  th e  “ g o ld e n  a g e  o f  v id e o g a m e s ,” th e  1970 s  a n d

e a r ly  1980 s  w itn e s s e d  a n  e x p lo s io n  o f  g a m e s  a n d  g a m e  s ty le s , d e fin in g  m a n y

v id e o g a m e  g e n r e s  s till w ith  u s  to d a y  ( K e n t, 20 0 1, p . 123; S e lle r s , 20 0 1).

C la s s ic  a r c a d e  v id e o g a m e s  a r e  id e a l o b je c ts  o f  a n a ly s is  f o r  u n p a c k in g  d iff e r e n t

v a r ie tie s  o f  s e g m e n ta tio n  b e c a u s e  th e y  in tr o d u c e d  w h a t a r e  n o w  c a n o n ic a l v a r ie tie s

o f  s e g m e n ta tio n  w h ile  a ls o  d is p la y in g  d e s ig n  in n o v a tio n  b y  b lu r r in g  a n d  m ix in g  s e g -

m e n ta tio n  s ty le s . F o r  in s ta n c e , D o n k e y  K o n g , th e  c a n o n ic a l p la tf o r m e r, d e m o n -

s tr a te s  a  c le a r  n o tio n  o f  level, e n r ic h e d  w ith  o th e r  ty p e s  o f  s e g m e n ta tio n , a s  w e

e x p lo r e  b e lo w  ( N in te n d o , 1981).

W e  s e le c te d  th e  f o llo w in g  g a m e s  f o r  a n a ly s is : A s te r o id s  (1979), B a ttle z o n e

(1980 ), D o n k e y  K o n g  (1981), M a p p y  (1983), M a r b le  M a d n e s s  (1984), M o o n  P a tr o l

(1982), P h o e n ix  (1980 ), R o b o tr o n : 20 84 (1982), a n d  T h e  A m a z in g  M a z e  (1976).

T h e s e  g a m e s  p r o v id e  c le a r  e x a m p le s  o f  d iff e r e n t f o r m s  o f  s e g m e n ta tio n  w h ile  a ls o

d is p la y in g  d e s ig n  in n o v a tio n s  th a t b lu r  th e  e d g e s  b e tw e e n  c a te g o r ie s . E a c h  g a m e

p r o v id e s  a  s tr o n g  e x a m p le  o f  s o m e  s e g m e n ta tio n  f o r m  a n d  o f te n  a  w e a k  e x a m p le  o f

o th e r s . T h is  la s t p o in t is  im p o r ta n t b e c a u s e  w e  d o  n o t p r e s u m e  th a t o u r  ty p ific a tio n s

o f  g a m e p la y  s e g m e n ta tio n  a r e  in  a n y  w a y  d e c is iv e  o r  c o m p le te . C e r ta in ly , n e w  g a m -

in g  h a r d w a r e , in p u t a n d  o u tp u t d e v ic e s , a n d  n o v e l g a m e  d e s ig n s  in tr o d u c e  n e w  w a y s

o f  s e g m e n tin g  g a m e p la y  a n d  f o r c e  u s  to  r e e x a m in e  th e  o n e s  p r o p o s e d  h e r e .

Game O ntology P roject (GO P )

T h e  e n s u in g  a n a ly s is  u s e s  c o n c e p ts  a n d  te r m in o lo g y  d e v e lo p e d  a s  p a r t o f  G O P

( Z a g a l e t a l., 20 0 5). G O P  o ff e r s  a  f r a m e w o r k  f o r  d e s c r ib in g , a n a ly z in g , a n d  s tu d y -

in g  g a m e s  b y  d e fin in g  a  h ie r a r c h y  o f  c o n c e p ts  a b s tr a c te d  f r o m  a n  a n a ly s is  o f  m a n y

s p e c ific  g a m e s . T h e  p r o je c t b o r r o w s  c o n c e p ts  a n d  m e th o d s  f r o m  p r o to ty p e  th e o r y

a n d  g r o u n d e d  th e o r y  to  a c h ie v e  a  f r a m e w o r k  th a t is  c o n tin u a lly  e v o lv in g  w ith  e a c h

n e w  g a m e  a n a ly s is  o r  p a r tic u la r  r e s e a r c h  q u e s tio n  ( G la s e r  &  S tr a u s s , 1967; L a k o ff ,

1987). T h e  te r m  ontology is  b o r r o w e d  f r o m  c o m p u te r  s c ie n c e  r a th e r  th a n  u s e d  in  th e

p h ilo s o p h ic a l s e n s e . I t r e f e r s  to  th e  id e n tific a tio n  a n d  ( o f te n tim e s  f o r m a l)  d e s c r ip tio n

o f  e n titie s  w ith in  a  d o m a in . T h e  e le m e n ts  a r e  u s u a lly  d e r iv e d  f r o m  c o m m o n  g a m e

te r m in o lo g y  ( e .g ., le v e l a n d  b o s s ) , th e n  r e fin e d  b y  b o th  a b s tr a c tin g  m o r e  g e n e r a l

c o n c e p ts  a n d  id e n tif y in g  m o r e  p r e c is e  o r  s p e c ific  o n e s . A n  o n to lo g y  in  th is  s e n s e  is

d iff e r e n t f r o m  a  g a m e  ta x o n o m y  in  th a t, r a th e r  th a n  o rg a n iz in g  g a m e s  b y  th e ir  c h a r -

a c te r is tic s  o r  e le m e n ts , it is  th e  e le m e n ts  th e m s e lv e s  th a t a r e  o rg a n iz e d .

G O P  is  d is tin c t f r o m  d e s ig n  r u le s  a n d  d e s ig n  p a tte r n s  a p p r o a c h e s  th a t o ff e r

im p e r a tiv e  a d v ic e  to  d e s ig n e r s  ( F a b r ic a to r e , N u s s b a u m , &  R o s a s , 20 0 2; F a ls te in ,
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20 0 4). I t in te n d s  n o t to  d e s c r ib e  r u le s  f o r  c r e a tin g  g o o d  g a m e s  b u t r a th e r  to  id e n tif y

th e  a b s tr a c t c o m m o n a litie s  a n d  d iff e r e n c e s  in  d e s ig n  e le m e n ts  a c r o s s  a  w id e  r a n g e

o f  c o n c r e te  e x a m p le s . T h e  o n to lo g ic a l a p p r o a c h  is  a ls o  d is tin c t f r o m  g e n r e  a n a ly s e s

a n d  r e la te d  a tte m p ts  to  a n s w e r  th e  q u e s tio n  “ W h a t is  a  g a m e ? ” R a th e r  th a n  d e v e lo p

d e fin itio n s  to  d is tin g u is h  b e tw e e n  g a m e s  a n d  n o n g a m e s  o r  a m o n g  th e ir  d iff e r e n t

ty p e s , it f o c u s e s  o n  a n a ly z in g  d e s ig n  e le m e n ts  th a t c u t a c r o s s  a  w id e  r a n g e  o f  g a m e s .

I ts  g o a l is  n o t to  c la s s if y  g a m e s  a c c o r d in g  to  th e ir  c h a r a c te r is tic s  a n d /o r  m e c h a n ic s

( L u n d g r e n  &  B jö r k , 20 0 3) b u t to  d e s c r ib e  th e  d e s ig n  s p a c e  o f  g a m e s .3 T h e  o n to lo g y

a b s tr a c ts  a w a y  th e  r e p r e s e n ta tio n a l d e ta ils  o f  g a m e s . I s s u e s  o f  s e ttin g  ( e .g ., m e d ie v a l

c a s tle , s p a c e s h ip ) , g e n r e  ( e .g ., h o r r o r, s c i- fi) , a n d  le v e r a g in g  o f  r e p r e s e n ta tio n s  f r o m

o th e r  m e d ia  ( e .g ., p la y e r ’s  k n o w le d g e  o f  th e  Star W ars u n iv e r s e )  a r e  b r a c k e te d  b y

o u r  a n a ly s e s . B e c a u s e  its  g o a l is  to  c h a r a c te r iz e  th e  g a m e  d e s ig n  s p a c e , s u c h  b r a c k -

e tin g  is  n e c e s s a r y  to  a c h ie v e  b r o a d  c o v e r a g e  w ith o u t h a v in g  to  c h a r a c te r iz e  a b s tr a c t

n o tio n s  o f  s e ttin g  a n d  g e n r e . A  d e e p  r e a d in g  o f  a n y  p a r tic u la r  g a m e  m a y  r e q u ir e  a n

a n a ly s is  o f  its  s o c io h is to r ic a l c o n te x t, c o n v e n tio n s , a n d  ty p e s  o f  r e p r e s e n ta tio n s . T h e

o n to lo g y  h e lp s  p o s itio n  th e  m o r e  f o r m a l o r  s tr u c tu r a l e le m e n ts  o f  th e  g a m e  w ith in

th e  g a m e  d e s ig n  s p a c e , w h ic h  is  n o t in c o m p a tib le  w ith  in c o r p o r a tin g  o u r  te r m in o l-

o g y  w ith  c r itic a l a n a ly s e s  o r  s o c io lo g ic a l s tu d ie s  o f  v id e o g a m e s .

E a c h  o n to lo g y  e n try  c o n s is ts  o f a  title  o r n a m e , a  d e s c rip tio n  o f th e  e le m e n t, a

n u m b e r o f s tro n g  a n d  w e a k  e x a m p le s  o f g a m e s  th a t e m b o d y  th e  e le m e n t, a  p a re n t e le -

m e n t, p o te n tia lly  o n e  o r m o re  c h ild  e le m e n ts , a n d  p o te n tia lly  o n e  o r m o re  p a rt e le m e n ts

(e le m e n ts  re la te d  b y  th e  p a rt-o f re la tio n ). T h e  e x a m p le s  d e s c rib e  h o w  th e  e le m e n t is

in s ta n tia te d  in  s p e c ific  g a m e s . W e  in c lu d e  b o th  s tro n g  a n d  w e a k  e x a m p le s , w ith  th e

la tte r d e s c rib in g  b o rd e r c a s e s  o f g a m e s  th a t p a rtia lly  re ify  th e  e le m e n t. T h e  p a re n t– c h ild

re la tio n s h ip  c a p tu re s  th e  n o tio n  o f s u b ty p e  (s u b s e t); c h ild  e le m e n ts  a re  m o re  s p e c ific  o r

s p e c ia liz e d  c o n c e p ts  th a n  a re  p a re n t e le m e n ts . F in a lly , th e  p a rt-o f re la tio n  c a p tu re s  th e

n o tio n  o f c o m p o u n d  e le m e n ts  th a t a re  c o n s tru c te d  o u t o f o th e r e le m e n ts  (p a rts ).

T h is  a r tic le  u s e s  th e  s e c tio n s  o f  th e  o n to lo g y  th a t r e f e r  to  s e g m e n ta tio n  o f  g a m e -

p la y , w h o s e  te r m s  a r e  e x p a n d e d  b e lo w . B e c a u s e  a  d e s c r ip tio n  o f  th e  e n tir e  o n to lo g y ,

c u r r e n tly  c o n s is tin g  o f  m o r e  th a n  190  e le m e n ts , is  b e y o n d  th e  s c o p e  o f  th is  a r tic le ,

w e  r e f e r  in te r e s te d  r e a d e r s  to  th e  G O P  W e b  s ite , w h ic h  is  a n  e n d - u s e r- e d ita b le  w ik i

w h e r e  th e  m o s t r e c e n t w o r k  is  a v a ila b le  f o r  r e a d in g  a n d  p a r tic ip a tio n .4

Games and Segmentation

P la y in g  a  g a m e  ta k e s  p la c e  o v e r  tim e . D iff e r e n t g a m e  d e s ig n s  r e g u la te  g a m e p la y

tim e  in  d iff e r e n t w a y s . T h is  p r o c e s s  o f  m a n a g in g  a n d  r e g u la tin g  th e  d e v e lo p m e n t o f

g a m e p la y  e x p e r ie n c e  th r o u g h  th e  d e s ig n  o f  a  g a m e  is  w h a t w e  c a ll s e g m e n ta tio n  o f

g a m e p la y . T o  b o r r o w  f r o m  n o n - v id e o g a m e s , c o n s id e r  a  g a m e  o f  f o o tb a ll ( s o c c e r ) , in

w h ic h  th e  m a tc h  is  d iv id e d  in to  45-m in  h a lv e s . S p littin g  th e  to ta l d u r a tio n  o f  th e

g a m e  in  h a lf  is  a  w a y  o f  s e g m e n tin g  g a m e p la y . A n o th e r  s e g m e n ta tio n  f o r m  in v o lv e s
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c o o r d in a tin g  p la y e r s ’ a c tio n s . F o r  e x a m p le , m a n y  g a m e s  f o r c e  p la y e r s  to  ta k e  tu r n s ,

a lte r n a tin g  p e r io d s  o f  p a r tic ip a tio n  a n d  o b s e r v a tio n . I n  th e s e  c a s e s , g a m e p la y  is  s e g -

m e n te d  b y  f o r c in g  th e  p la y e r s  to  c o o r d in a te  th e ir  a c tio n s  s o  th a t in d iv id u a l p la y e r s

c a n n o t s im u lta n e o u s ly  a ff e c t th e  s ta te  o f  th e  g a m e . A  g a m e  in  w h ic h  p la y e r s  ta k e

tu r n s  is  d iff e r e n t f r o m  o n e  in  w h ic h  e v e r y o n e  p a r tic ip a te s  s im u lta n e o u s ly . T h is  is

a n o th e r  e x a m p le  o f  w h a t w e  m e a n  b y  s e g m e n ta tio n  o f  g a m e p la y .

S e g m e n ta tio n  o f  g a m e p la y  d e s c r ib e s  h o w  a  g a m e  is  b r o k e n  d o w n  in to  s m a lle r  o r

s h o r te r  u n its  o f  g a m e p la y . A s  s e e n  in  th e  e x a m p le s  a b o v e , it is  n o t n e w  o r  p a r tic u la r

to  v id e o g a m e s . H o w e v e r, v id e o g a m e s  h a v e  g r e a tly  e x te n d e d  th e  v a r ie tie s  o f  s e g -

m e n ta tio n , m a k in g  th e  c o n c e p t ric h e r a n d  m o re  s o p h is tic a te d . S p e c ific a lly , v id e o g a m e s

h a v e  in tr o d u c e d  n e w  v o c a b u la r y  r e f e r r in g  to  g a m e p la y  s e g m e n ta tio n . F o r  in s ta n c e ,

w o r d s  s u c h  a s  level, b oss, a n d  w ave r e f e r  to  p a r tic u la r  w a y s  o f  s e g m e n tin g  g a m e p la y

th a t h a v e  b e c o m e  e s s e n tia l in  d e s c r ib in g  a n d  a n a ly z in g  v id e o g a m e s . T h e s e  w o r d s ,

h o w e v e r, a r e  a ls o  u s e d  in f o r m a lly , s o  th a t n o v e l f o r m s  o f  s e g m e n ta tio n  a r e  s o m e -

tim e s  c o n f la te d  u n d e r  th e s e  g e n e r a l te r m s .

C o n s id e r in g  v in ta g e  a r c a d e  g a m e s  in  p a r tic u la r, w e  id e n tif y  th r e e  g e n e r a l m o d e s

in  w h ic h  g a m e p la y  is  u s u a lly  s e g m e n te d . T h e s e  m o d e s  r e la te  to  tim e , s p a c e , a n d

c h a lle n g e  ( s e e  T a b le  1). T h e  fir s t m o d e  is  te m p o r a l s e g m e n ta tio n , w h ic h  m e a n s  lim -

itin g , s y n c h r o n iz in g , a n d /o r  c o o r d in a tin g  p la y e r  a c tiv ity  o v e r  tim e . F o r  e x a m p le ,

g a m e s  in  w h ic h  p la y e r s  ta k e  tu r n s  s e g m e n t g a m e p la y  b y  d e fin in g  th e  o r d e r  a n d  m a n -

n e r  in  w h ic h  p la y e r s  m a y  p a r tic ip a te  a n d  im p ly in g  th a t a  p la y e r  c a n n o t p la y  d u r in g

s o m e o n e  e ls e ’s  tu r n . A n o th e r  v a r ie ty  o f  te m p o r a l s e g m e n ta tio n  s tip u la te s  fix e d  tim e

p e r io d s  th a t d e fin e  th e  d u r a tio n  o f  th e  g a m e . M a n y  s p o r ts  g a m e s  fa v o r  s e g m e n ta tio n

o f  th is  ty p e  b y  e n f o r c in g  r e a l- w o r ld  tim e  lim its .

T h e  s e c o n d  f o r m  o f  s e g m e n ta tio n  is  s p a tia l— th e  g a m e ’s  v ir tu a l s p a c e  is  b r o k e n

d o w n  in to  s u b lo c a tio n s . S o m e  w o r d s  u s e d  to  d e s c r ib e  p a r tic u la r  f o r m s  o f  s p a tia l s e g -

m e n ta tio n  in c lu d e  levels, maps, a n d  e v e n  w orlds.

T h e  th ir d  f o r m  is  c h a lle n g e . I t o c c u r s  w h e n  s u b u n its  a r e  p r e s e n te d  a s  s e lf - c o n -

ta in e d  c h a lle n g e s  to  b e  n e g o tia te d  b y  th e  p la y e r, w ith  s u c c e s s iv e  c h a lle n g e s  im p ly -

in g  g r e a te r  d iffic u lty . C o n s id e r  a  g a m e  in  w h ic h  th e  p la y e r  s o lv e s  a  s e r ie s  o f  p u z z le s .

S o lv in g  a  p a r tic u la r  p u z z le  a llo w s  th e  p la y e r  to  a tte m p t th e  n e x t o n e , a n d  s o  o n .

M o s t g a m e s — c o n te m p o r a r y  v id e o g a m e s  in  p a r tic u la r — in c lu d e  m u ltip le  f o r m s  o f

s e g m e n ta tio n  th a t a r e  in te r r e la te d  o r  e v e n  c o - o c c u r. A lth o u g h  it is  r a r e  f o r  a  g a m e  to

e x h ib it a  s in g le  f o r m  o f  s e g m e n ta tio n , o n e  f o r m  is  o f te n  m o r e  s a lie n t b e c a u s e  o f  its

g r e a te r  im p a c t o n  g a m e p la y . D o n k e y  K o n g  h a s  s p a tia l s e g m e n ta tio n  in  th e  f o r m  o f

le v e ls  a n d  te m p o r a l s e g m e n ta tio n  b e c a u s e  th e  p la y e r  h a s  a  fix e d  tim e  lim it to  c o m -

p le te  e a c h  le v e l. C h a n g in g  e ith e r  f o r m  o f  s e g m e n ta tio n  a ff e c ts  g a m e p la y , b u t e lim i-

n a tin g  th e  tim e  lim it h a s  le s s  im p a c t th a n  c h a n g in g  th e  g a m e  s o  th a t it n o  lo n g e r  h a s

le v e ls . W e  a rg u e  th a t D o n k e y  K o n g  w ith o u t le v e ls  c e a s e s  to  b e  D o n k e y  K o n g ,

w h e r e a s  w ith o u t a  tim e  lim it it r e m a in s  s im ila r, a lth o u g h  e a s ie r. O th e r  g a m e s  u s e

s e v e r a l m o d e s  o f  s e g m e n ta tio n  in  d iff e r e n t o c c a s io n s — a  g a m e  m a y  b e  te m p o r a lly

s e g m e n te d  in  o n e  s e c tio n , w h e r e a s  th e  r e s t c o u ld  b e  s p a tia lly  s e g m e n te d . S o m e tim e s ,
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w h e n  a n a ly z in g  a  g a m e , it m a y  b e  u s e f u l to  c h o o s e  a  p a r tic u la r  ty p e  o f  s e g m e n ta tio n

a s  th e  b a s is  f o r  f u r th e r  a n a ly s is . F o r  e x a m p le , w h e n  e x p lo r in g  th e  p a c in g  a n d  te n s io n

a s  p e r c e iv e d  b y  th e  p la y e r, it m ig h t b e  p r o d u c tiv e  to  f o c u s  o n  te m p o r a l s e g m e n ta tio n .

W e  e x a m in e  th e s e  is s u e s  b y  p r o v id in g  d e ta ile d  d e s c r ip tio n s  o f  e a c h  f o r m  o f  s e g -

m e n ta tio n , in c lu d in g  s o m e  s u b ty p e s  w e  id e n tif y . T h e  d e s c r ip tio n s  a r e  s u p p le m e n te d

w ith  d is c u s s io n s  o f  p a r tic u la r  g a m e s . T h e  o b je c t o f  e a c h  d is c u s s io n  is  to  h ig h lig h t a

p a r tic u la r  f o r m  ( o r  s u b f o r m )  o f  s e g m e n ta tio n , r e c o g n iz e  o th e r  f o r m s  th a t m a y  b e

p r e s e n t, a n d  d e s c r ib e  h o w  th e  o v e r a ll g a m e p la y  e x p e r ie n c e  is  m e d ia te d  b y  th e  d e s ig n

d e c is io n s  m a d e  r e g a r d in g  s e g m e n ta tio n  o f  g a m e p la y . W e  c o n c lu d e  b y  r e c a p itu la tin g

o n  th e  d iff e r e n t f o r m s  o f  s e g m e n ta tio n  in  th e  c o n te x t o f  in - d e p th  a n a ly s e s  o f

B a ttle z o n e  a n d  R o b o tr o n : 20 84.

Temporal Segmentation

P e r h a p s  th e  m o s t tr a d itio n a l f o r m  o f  s e g m e n ta tio n  is  te m p o r a l. I n  m o s t n o n e le c -

tr o n ic  g a m e s , te m p o r a l s e g m e n ta tio n  is  th e  o n ly  w a y  o f  b r e a k in g  d o w n  g a m e p la y .

T h is  ty p e  o f  s e g m e n ta tio n  ta k e s  tw o  d is tin c t f o r m s — th e  fir s t r e g u la te s  w h o  p la y s

w h e n , th e  s e c o n d  s p e c ifie s  tim e  lim its  o r  p e r io d s  o f  g a m e p la y . T h e  fir s t is  a b o u t

coordination, w h e r e a s  th e  s e c o n d  u s e s  tim e  a s  a  resource. T a b le  2 s h o w s  th e  m a in

f o r m s  o f  te m p o r a l s e g m e n ta tio n  a n d  s o m e  s p e c ific  c a s e s  th a t a r e  d e s c r ib e d  in  th e  f o l-

lo w in g  s u b s e c tio n s .

Temporal Coordination

T e m p o ra l s e g m e n ta tio n  b y  c o o rd in a tio n  re fe rs  to  h o w  a  g a m e  re g u la te s  th e  a c tio n s

o f a  p la y e r in  a  g a m e  a n d  h o w  th e s e  a c tio n s  o c c u r o v e r tim e . T h e  m o s t tra d itio n a l fo rm

o f c o o rd in a tio n  is  p la y e rs  ta k in g  tu rn s . In  m a n y  g a m e s , a t a n y  g iv e n  m o m e n t, o n ly  o n e

p la y e r c a n  p e rfo rm  a c tio n s  in  th e  g a m e , w h e re a s  th e  o th e r p la y e rs  w a it fo r th e ir tu rn

to  p la y ; tic -ta c -to e  is  a  c la s s ic  e x a m p le  o f th is  ty p e  o f c o o rd in a tio n .5 In  g a m e s  th a t u s e

ro u n d s ,6 p la y e rs  in d e p e n d e n tly  d e c id e  th e ir a c tio n s  a n d  th e n  re s o lv e  th e  c o n s e q u e n c e s

o f th e s e  a c tio n s  s im u lta n e o u s ly . O n c e  th e  a c tio n s  h a v e  b e e n  re s o lv e d , a  n e w  ro u n d

b e g in s  a n d  th e  p la y e rs  a g a in  d e c id e  th e ir a c tio n s . R o c k -p a p e r-s c is s o rs  is  a  c la s s ic

e x a m p le  o f th is  ty p e  o f c o o rd in a tio n .7 T h is  fo rm  o f s e g m e n ta tio n  re g u la te s  p la y e rs ’

a c tio n s  o v e r tim e  b u t d o e s  n o t c o n s tra in  th e  le n g th  o f tim e  th e ir m o v e s  c a n  ta k e . A
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General Types of Segmentation of Gameplay

1 T e m p o r a l

2 S p a tia l

3 C h a lle n g e
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g a m e  o f c h e s s  c a n  ta k e  fro m  a  fe w  m in u te s  to  a s  lo n g  a s  th e  p la y e rs  th in k  re a s o n a b le

to  m e d ita te  th e ir n e x t m o v e . T h e  d u ra tio n  o f th e  g a m e  is  th u s  a t th e  d is c re tio n  o f th e

p la y e rs , n o t th e  g a m e  (S a le n  &  Z im m e rm a n , 20 0 4, p . 129).

V in ta g e  a r c a d e  g a m e s  in tr o d u c e d  a  n e w  f o r m  o f  c o o r d in a tio n , w h ic h  w e  c a ll inter-

leaved games. T h is  f o r m  o f  a lte r n a tin g  g a m e p la y , in f o r m a lly  c a lle d  “ h o ts e a t m u lti-

p la y e r ” b e c a u s e  p la y e r s  o f te n  ta k e  tu r n s  s ittin g  in  th e  g a m e ’s  s e a t ( W ik ip e d ia , 20 0 5),

c o n s is ts  o f  ta k in g  tu r n s  o v e r  tw o  o r  m o r e  in d e p e n d e n t g a m e  s e s s io n s  ( B jö r k  &

H o lo p a in e n , 20 0 5; Z a g a l, N u s s b a u m , &  R o s a s , 20 0 0 ) . T h is  o c c u r s  in  g a m e s  in  w h ic h

th e  fir s t p la y e r  p la y s  u n til h e  o r  s h e  lo s e s  a  lif e , a t w h ic h  p o in t it is  th e  s e c o n d  p la y e r ’s

tu r n . B o th  p la y e r s  a lte r n a te  u n til th e y  b o th  r u n  o u t o f  liv e s . E v e r y o n e  is  p la y in g  o n

th e  s a m e  h a r d w a r e , a n d  th e r e  is  u s u a lly  s o m e  v is u a l r e p r e s e n ta tio n  a c k n o w le d g in g

th e  o th e r  p la y e r ’s  g a m e  a n d  its  s ta tu s . F o r  e x a m p le , th e  to p - le f t c o r n e r  o f  th e  s c r e e n

m a y  s h o w  th e  c u r r e n t s c o r e  o f  P la y e r  1, w h e r e a s  th e  to p - r ig h t c o r n e r  d is p la y s  P la y e r

2’s  s c o r e . T h is  n e w  f o r m  o f  c o o r d in a tio n  is  a ff o r d e d  b y  te c h n o lo g y ; th e  c o m p u te r  is

w e ll s u ite d  to  s im u lta n e o u s ly  m a n a g e  a n d  m a in ta in  m u ltip le  g a m e  s ta te s .

Temporal Resource

A  g a m e  c a n  e s ta b lis h  its  to ta l d u r a tio n  a n d  a n y  s u b p e r io d s  a n d  th e ir  le n g th . W h e n

d u r a tio n  is  e x p lic itly  r e g u la te d  b y  a  g a m e , tim e  is  b e in g  tr e a te d  a s  a  r e s o u r c e . F o r

in s ta n c e , a  g a m e  m ig h t la s t 10  m in u te s  p la y e d  in  tw o  h a lv e s  o f  5 m in u te s  e a c h .

E x a m p le s  o f  e a r ly  a r c a d e  g a m e s  th a t e m p lo y e d  th is  f o r m  o f  s e g m e n ta tio n  in c lu d e

A ta r i F o o tb a ll, A ta r i B a s k e tb a ll, a n d  A ta r i S o c c e r  ( A ta r i, 1979c , 1979d , 1979e ).

A  te m p o r a l s u b d iv is io n  d o e s  n o t h a v e  to  b e  c o n s ta n t. T im e  c a n  b e  c o n s id e r e d  a

r e s o u r c e  in  th e  s e n s e  th a t c e r ta in  a c tio n s , r u le s , o r  e v e n ts  m a y  m o d if y  th e  g a m e ’s

d u r a tio n . F o r  e x a m p le , in  A ta r i B a s k e tb a ll, in s e r tin g  a  q u a r te r  in  th e  m a c h in e  g r a n te d

th e  p la y e r  1 m in u te  o f  p la y tim e .8 S e g m e n ta tio n  v ia  te m p o r a l r e s o u r c e  is  c o m m o n  in

s p o r ts  g a m e s , s u c h  a s  b a s k e tb a ll o r  f o o tb a ll. I n  f o o tb a ll, a  g a m e  la s ts  90  m in u te s ,

p la y e d  in  tw o  h a lv e s  o f  45 m in u te s . T h e  r e f e r e e , h o w e v e r, m a y  g r a n t e x te n s io n s  o n

th e  d u r a tio n . A n o th e r  f o r m  o f  te m p o r a l s e g m e n ta tio n  o c c u r s  w h e n  th e  p la y e r  is  a llo t-

te d  a  s p e c ific  a m o u n t o f  tim e  to  c o m p le te  a  c e r ta in  ta s k , f u lfill a  g o a l, o r  s im p ly  d o

th e  b e s t h e  o r  s h e  c a n . A ls o , m a n y  g a m e s  u s e  a  d iff e r e n t v is u a l r e p r e s e n ta tio n  f o r

w h a t is  e s s e n tia lly  a  tim e  lim it. D o n k e y  K o n g  h a s  a  n u m e r ic a l c o u n te r  th a t u s u a lly

s ta r ts  a t 5,0 0 0  a n d  th e n  d e c r e a s e s  in  in c r e m e n ts  o f  10 0 .
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Temporal Segmentation and Specific F orms

T e m p o r a l S e g m e n ta tio n

T e m p o r a l c o o r d in a tio n T u r n  ta k in g , r o u n d s , in te r le a v e d  g a m e s

T e m p o r a l r e s o u r c e T im e  lim it, s u b d iv is io n s  o f  to ta l a v a ila b le  tim e
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T e m p o r a l r e s o u r c e  is  n o t n e c e s s a r ily  e q u iv a le n t to  a  tim e - d e p e n d e n t g o a l. F o r

e x a m p le , in  r a c in g  g a m e s , th e  w in n in g  c o n d itio n  ty p ic a lly  r e q u ir e s  r e a c h in g  a  c e r ta in

lo c a tio n  a s  q u ic k ly  a s  p o s s ib le . I n  th e s e  c a s e s , it is  im p o r ta n t to  h a v e  a  “ lo w  tim e ,”

a n d  th e r e  is  a n  im p lic it “ m a x im u m  tim e ” ( th e  s lo w e s t o p p o n e n t w ill e v e n tu a lly  fin -

is h ) . T h is  tim e , h o w e v e r, is  n e ith e r  c o n s ta n t n o r  e x p lic itly  c o m m u n ic a te d  to  th e

p la y e r ; th e r e f o r e , w e  c a n n o t a rg u e  th a t te m p o r a l r e s o u r c e  s e g m e n ts  g a m e p la y , u n le s s

th e  w in  c o n d itio n  in v o lv e s  g e ttin g  to  a  c e r ta in  lo c a tio n  in  a  c e r ta in  a m o u n t o f  tim e .

Analysis: M arb le M adness ( 1 9 8 4 )

M a r b le  M a d n e s s  c a n  b e  a  o n e -  o r  tw o - p la y e r  g a m e ; tw o  p la y e r s  m a y  p la y  a t th e

s a m e  tim e , c o m p e tin g  to  r e a c h  th e  g o a l fir s t ( A ta r i, 1984, 1985). T h e  g o a l o f  th e

g a m e  is  to  r e a c h  th e  e n d  a s  s o o n  a s  p o s s ib le , u s in g  a  tr a c k b a ll c o n tr o lle r  to  m a n e u -

v e r  a  m a r b le  d o w n  a  to ta l o f  s ix  u n r e la te d  is o m e tr ic  c o u r s e s . T h e r e  a r e  n u m e r o u s

o b s ta c le s  a n d  u n f r ie n d ly  c r e a tu r e s  th a t h in d e r  th e  p la y e r ’s  p r o g r e s s . A  tim e r  tic k s

a w a y ; w h e n  it r e a c h e s  “ 0 0 ,” th e  g a m e  e n d s . F a llin g  o ff  th e  e d g e , o r  f r o m  to o  h ig h ,

c a u s e s  th e  m a r b le  to  r e a p p e a r  in  a  p r e v io u s  lo c a tio n  ( f u r th e r  “ u p ” th e  c o u r s e ) .

I n  M a r b le  M a d n e s s , s p a c e  is  s e g m e n te d  in  s ix  le v e ls . E a c h  le v e l is  la rg e r  th a n  th e

s c r e e n ; a s  th e  p la y e r ’s  m a r b le  r o lls  d o w n , th e  s c r e e n  s c r o lls  to  r e v e a l m o r e  o f  th e

le v e l. T h e  m o s t s a lie n t f o r m  o f  g a m e p la y  s e g m e n ta tio n  in  M a r b le  M a d n e s s  is  v ia

te m p o r a l r e s o u r c e — th e  p la y e r  is  a s s ig n e d  a  fix e d  a m o u n t o f  tim e  to  c o m p le te  e a c h

le v e l. O f  in te r e s t, th e  te m p o r a l r e s o u r c e  s e g m e n ta tio n  a llo w s  th e  p la y e r  to  b e g in  a

le v e l a d d in g  le f to v e r  tim e  if  h e  o r  s h e  p e r f o r m e d  w e ll o n  th e  p r e v io u s  o n e  ( th o u g h

th is  is  n o t tr u e  o f  a ll le v e ls ) . I f  th e  p la y e r  lo s e s  th e  m a r b le  o v e r  th e  e d g e , h e  o r  s h e

lo s e s  tim e  b e c a u s e  th e  tim e r  is  n o t p a u s e d  w h ile  th e  n e w  m a r b le  is  r e p o s itio n e d . T h e

lu r e  o f  r e a c h in g  th e  e n d  g o a l w ith  s e c o n d s  to  s p a r e , c o m b in e d  w ith  th e  a g o n y  o f  lo s -

in g  tim e  a f te r  a  p r e c ip ita te  m a n e u v e r, r e s u lts  in  a  te n s e  g a m e p la y  e x p e r ie n c e .

M a r b le  M a d n e s s  a ls o  o ff e r s  a  tw o - p la y e r  m o d e . H o w e v e r, th e  a c tiv itie s  o f  th e  d if -

f e r e n t p la y e r s  a r e  n o t r e g u la te d  b y  te m p o r a l c o o r d in a tio n  b e c a u s e  b o th  p la y e r s  p a r -

tic ip a te  s im u lta n e o u s ly . I n  fa c t, p la y e r s  d e c id e  w h e th e r  th e y  w a n t to  c o m p e te  o r  n o t;

th e  g a m e  d o e s  n o t e n f o r c e  o r  s u g g e s t c o m p e titio n , it m e r e ly  a llo w s  it.

Spatial Segmentation

C o m p u te r  g a m e s  a r e  s p a tia l— m o s t g a m e s  c o n v e y  a  n o tio n  o f  p la c e  to  th e  p la y e r,

w h o s e  p a r tic ip a tio n  in  th e  g a m e  is  w ith in  th e  b o u n d a r ie s  o f  a  v ir tu a l w o r ld  ( M u r r a y ,

1997). T h is  w o r ld , a lth o u g h  d iff e r e n t f r o m  th e  p h y s ic a l w o r ld  w e  in h a b it, is  s till

s u b je c t to  its  o w n  r u le s  a n d  c o n s tr a in ts ; it h a s  a n  in te r n a l c o n s is te n c y  th a t a llo w s  th e

p la y e r  to  r e c o g n iz e  it a s  a  w o r ld  ( J u u l, 20 0 4).

B e c a u s e  o f  te c h n ic a l lim ita tio n s , e a r ly  a r c a d e  g a m e s  s u c h  a s  C o m p u te r  S p a c e  a n d

P o n g  fa c e d  s ig n ific a n t d iffic u ltie s  in  r e p r e s e n tin g  s o m e th in g  o n  th e  s c r e e n  th a t c o u ld

Z a g a l e t a l. / G a m e p la y  S e g m e n ta tio n 181

© 2008 SAGE Publications. All rights reserved. Not for commercial use or unauthorized distribution.
 at MASSACHUSETTS INST OF TECH on May 5, 2008 http://gac.sagepub.comDownloaded from 



e v e n  b e  id e n tifie d  a s  a  s p a c e  ( A ta r i, 1972; N u ttin g , 1971). E a r ly  a r c a d e  g a m e s  a ls o

te n d e d  to  p r e s e n t th e  e n tir e  g a m e w o r ld  in  o n e  s c r e e n  ( F e r n a n d e z - V a r a , Z a g a l, &

M a te a s , 20 0 7; W o lf , 20 0 1); n o th in g  h a p p e n e d  o ff  s c r e e n , w h e r e  th e  p la y e r  c o u ld  n o t

s e e . G a m e s  th a t u n f o ld e d  o v e r  a  s e r ie s  o f  d iff e r e n t, d is c r e te  s c r e e n s , s u c h  a s  G o r f  a n d

D o n k e y  K o n g , s o o n  a p p e a r e d  ( M id w a y , 1981; N in te n d o , 1981). I n  m a n y  c a s e s , th e r e

w a s  a n  e x p lic it c o n tin u ity  o f  s p a c e  th a t w a s  c o m m u n ic a te d  to  th e  p la y e r ; h e  o r  s h e

h a d  to  n a v ig a te  th e  g a m e w o r ld  in  d is c r e te  s e g m e n ts . T h e s e  m u ltip le  s c r e e n  g a m e s

a r e  e a r ly  e x a m p le s  o f  w h a t w e  c a ll s p a tia l s e g m e n ta tio n .

S p a tia l s e g m e n ta tio n  r e s u lts  f r o m  th e  d iv is io n  o f  th e  g a m e w o r ld  in to  d iff e r e n t

s p a c e s  th a t a ls o  p a r titio n  g a m e p la y . I n  th e s e  c a s e s , th e  g a m e w o r ld  is  p r e s e n te d  n o t

a s  a  c o n tin u o u s  w h o le  b u t r a th e r  a s  d is tin c t s u b s p a c e s  th a t a r e  n a v ig a te d  s e p a r a te ly

a n d  th a t m a y  e v e n  h a v e  th e ir  o w n  s p e c ia l r u le s . E a c h  s u b s p a c e  m a y  b e  la rg e r  th a n

w h a t c a n  b e  d is p la y e d  o n  th e  s c r e e n ; w h a t m a tte r s  is  w h e th e r  th e y  a r e  d is tin g u is h e d

a s  s e p a r a te  lo c a tio n s  a n d  w h e th e r  th e r e  a r e  g a m e p la y  r e s tr ic tio n s  o r  d iff e r e n c e s

b e tw e e n  e a c h  lo c a tio n . I n  r e f e r e n c in g  a  s tr o n g  s e n s e  o f  s p a tia l s e g m e n ta tio n , it is

im p o r ta n t th a t th e  p la y e r  p e r c e iv e s  h e  o r  s h e  is  p a r tic ip a tin g  in  a  v ir tu a l s p a c e  la rg e r

th a n  its  o n s c r e e n  r e p r e s e n ta tio n  a n d  th a t th is  s p a c e  is  tr a v e r s e d  in  p a r ts . A  s e r ie s  o f

d is c o n n e c te d  s c r e e n s  th a t b e a r  n o  s e n s e  o f  r e la tio n s h ip  c o u ld  b e  c o n s id e r e d  a n

e x a m p le  o f  s p a tia l s e g m e n ta tio n , a lb e it a  w e a k  o n e . A n  e a r ly  a r c a d e  e x a m p le  o f  a

g a m e  in  w h ic h  th e  g a m e w o r ld  is  la rg e r  th a n  th e  s c r e e n , y e t it is  p e r c e iv e d  a s  a  n o n -

s e g m e n te d  w h o le , is  D e f e n d e r  ( W illia m s , 1980 ). I n  th is  c a s e , th e  s c r e e n  s c r o lls

s m o o th ly , a llo w in g  th e  p la y e r  to  s e e  th e  r e s t o f  th e  g a m e w o r ld .

S p a tia l s e g m e n ta tio n  is  c o m m o n  in  v id e o g a m e s  b e c a u s e  c o m p u te rs  c a n  e ffic ie n tly

a n d  c h e a p ly  s to re  th e  d a ta  n e e d e d  to  re p re s e n t o r g e n e ra te  e x p a n s iv e  v irtu a l w o rld s

(M u rra y , 1997). S to rin g  a d d itio n a l in fo rm a tio n , s u c h  a s  s p e c ific  ru le s  fo r d iffe re n t s p a -

tia l s e g m e n ts , is  re la tiv e ly  e a s y . In  fa c t, v irtu a l s p a c e s  a re  a  h a b ita t fo r im a g in a tio n  w h e re

p h y s ic s  c a n  b e  re d e fin e d  o r e v e n  a lto g e th e r in v e n te d  (N o v a k , 1991). O n  th e  o th e r h a n d ,

th e  s p a tia l a s p e c ts  o f n o n -v id e o g a m e s  a re  u s u a lly  c o n s tra in e d  b y  th e  lim ita tio n s  o f a c tu a l

p h y s ic a l s p a c e . C o n s id e r th e  p ro b le m s  o f b u ild in g  a  b o a rd  g a m e  w ith  40  s q u a re  b o a rd s ,

e a c h  h a v in g  a n  a re a  o f 1 s q u a re  m e te r, o r a  b a s k e tb a ll c o u rt 20  k ilo m e te rs  in  le n g th !

Level

A  level is  a  r e c o g n iz a b le  s u b s p a c e  o f  th e  g a m e w o r ld . A s  s p a tia l f o r m s  o f  s e g -

m e n ta tio n  o f  g a m e p la y , le v e ls  a r e  “ d is c r e te  v ir tu a l lo c a tio n s  c o n ta in in g  ta s k s  th a t

m u s t b e  a c c o m p lis h e d  b e f o r e  p la y e r s  c a n  a d v a n c e ” ( L a id la w , 1996). H o w e v e r, th e

w o r d  level is  p r o b le m a tic  b e c a u s e  it is  a ls o  o f te n  u s e d  to  r e f e r  to  th e  d e g r e e  o f  d iffi-

c u lty  a  p la y e r  e n c o u n te r s . I n  th is  la s t s e n s e , th e  h ig h e r  th e  le v e l, th e  m o r e  d iffic u lt

th e  g a m e . I n  g a m e s  s u c h  a s  th e  p e n c il- a n d - p a p e r  r o le - p la y in g  g a m e  D u n g e o n s  &

D r a g o n s , th e  w o r d  level h a s  m u ltip le  u s e s  w ith in  th e  s a m e  g a m e  ( T S R , 1974).9 I n

th e  c a s e  o f  o u r  o n to lo g y , r e f e r e n c e s  to  th e  d iffic u lty  a r e  c o n s id e r e d  u n d e r  c h a lle n g e

s e g m e n ta tio n  ( d is c u s s e d  b e lo w ) .
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W h a t h e lp s  d is tin g u is h  a  le v e l f r o m  o th e r  f o r m s  o f  s p a tia l s e g m e n ta tio n  is  th e

d is c o n tin u ity  in  g a m e p la y  a n d  in  s p a c e  b e tw e e n  o n e  le v e l a n d  a n o th e r ; th e  m o r e  e v i-

d e n t th e  d is c o n tin u ity , th e  g r e a te r  th e  n o tio n  o f  le v e l. O f te n , th e  d is c o n tin u ity  is  h ig h -

lig h te d  th r o u g h  th e  u s e  o f  a  tr a n s itio n a l s c r e e n  o r  c u t s c e n e . H o w e v e r, th a t

d is c o n tin u ity  c a n n o t c o m e  a t th e  e x p e n s e  o f  lo s in g  th e  n e c e s s a r y  s p a tia l r e la tio n s h ip

b e tw e e n  th e  s p a tia l s e g m e n ts . T h e  te n s io n  in  d is c o n tin u ity  a n d  r e la tio n s h ip  b e tw e e n

s p a tia l s e g m e n ts  c a n  b e  r e s o lv e d  b y  e x p lo r in g  a  s e r ie s  o f  q u e s tio n s . F o r  in s ta n c e , “ D o

e n e m ie s  f r o m  o n e  a r e a  f o llo w  th e  p la y e r  to  th e  n e x t? ” “ I f  th e  p la y e r  fir e s  a  s h o t a n d

it g o e s  o ff - s c r e e n , c a n  it k ill a n  e n e m y  in  th e  n e x t a r e a ? ” “ A r e  a n y  v a r ia b le s , s u c h  a s

h e a lth , e n e m y  p o s itio n s , a n d  s o  o n , r e s e t w h e n  th e  p la y e r  m o v e s  f r o m  o n e  a r e a  to

a n o th e r ? ” “ C o u ld  th e  p la y e r  d r a w  a  m a p  o f  th e  a r e a s  v is ite d  a n d  w h e r e  th e y  a r e

lo c a te d  in  r e la tio n  to  e a c h  o th e r ? ” A ffir m a tiv e  a n s w e r s  to  th e s e  q u e s tio n s  s tr e n g th e n

th e  n o tio n  o f  le v e ls  in  a  g a m e . A n o th e r  d is tin g u is h in g  f e a tu r e  o f  le v e ls  is  d iff e r e n tia -

tio n , b e c a u s e  th e y  r e p r e s e n t d iff e r e n t lo c a tio n s . G a m e s  s u c h  a s  P a c - M a n , w e  a rg u e ,

d o  n o t h a v e  s p a tia l le v e ls  b e c a u s e  th e  m a z e  is  a lw a y s  th e  s a m e  ( N a m c o , 1980 a ).10

A s  p a r ts  o f  a  g a m e w o r ld , le v e ls  a r e  o f te n  g r o u p e d  to g e th e r  b y  r e p r e s e n ta tio n a l

th e m e s , ( e .g ., “ ic e ” o r  “ la v a ” )  o r  b y  p a r tic u la r  a s p e c ts  o f  g a m e p la y  ( e .g ., “ f ly in g ” o r

“ d r iv in g ” ) .

Analysis: D onk ey K ong (1 9 8 1 )

D o n k e y  K o n g  a llo w s  p la y e r s  to  c o n tr o l a  c h a r a c te r  c a lle d  J u m p m a n  ( la te r

r e n a m e d  M a r io ) , w h o  tr ie s  to  r e c o v e r  h is  b e lo v e d  f r o m  th e  c lu tc h e s  o f  a  g o r illa

n a m e d  D o n k e y  K o n g  ( K e n t, 20 0 1). J u m p m a n  c a n  m o v e  le f t a n d  r ig h t, ju m p , a n d

c lim b  u p  a n d  d o w n  la d d e r s .

D o n k e y  K o n g  h a s  m u ltip le , c o e x is tin g  f o r m s  o f  g a m e p la y  s e g m e n ta tio n . I n  tw o -

p la y e r  m o d e , th e  g a m e  a llo w s  in te r le a v e d  g a m e s . W h e n  th e  tw o - p la y e r  m o d e  is

s e le c te d , p la y e r s ’ s c o r e s  a r e  r e p r e s e n te d  in  th e  to p - le f t a n d  to p - r ig h t a r e a s  o f  th e

s c r e e n . D o n k e y  K o n g  h a s  f o u r  d is tin c t s c r e e n s — le v e ls  in  th is  c a s e — th a t in d ic a te

s p a tia l s e g m e n ta tio n . E a c h  s c r e e n  h a s  e n o u g h  v is u a l d e ta il to  b e  r e c o g n iz e d  a s  a  r e p -

r e s e n ta tio n  o f  a  p h y s ic a l, a lth o u g h  fa n ta s tic a l, p la c e . T h e r e  is  a ls o  a n  e a r ly  e x a m p le

o f  a  b o s s  c h a lle n g e , a  f o r m  o f  c h a lle n g e  s e g m e n ta tio n  ( m o r e  o n  th is  la te r ) . T h e  g a m e

a ls o  e m p lo y s  te m p o r a l s e g m e n ta tio n  th r o u g h  a n  in d ic a to r  la b e le d  “ B o n u s ” — w h e n

th is  in d ic a to r  r e a c h e s  z e r o , th e  p la y e r  lo s e s  a  lif e  a n d  m u s t r e s ta r t th e  le v e l.

T h is  g a m e  is  a n  in te r e s tin g  e x a m p le  o f  s p a tia l s e g m e n ta tio n  b e c a u s e  th e  g a m e  h a s

f o u r  d is tin c t s c r e e n s , r e f e r r e d  to  a s  G ir d e r s , P ie  F a c to r y , E le v a to r, a n d  R iv e t le v e ls

( B u tle r, 20 0 3a ) , a n d  a ls o  b e c a u s e  th e  p la y e r ’s  p r o g r e s s  in v o lv e s  n e g o tia tin g  a  s e r ie s

o f  s p e c ific  le v e l c o n fig u r a tio n s  ( s e e  T a b le  3). A f te r  p r e s s in g  th e  “ s ta r t” b u tto n , th e

p la y e r  is  ta u n te d  w ith  a  m e s s a g e , “ H o w  h ig h  c a n  y o u  g e t? ” T h e  g a m e  th e n  b e g in s  o n

th e  g ir d e r  le v e l, a n d  a n  in d ic a to r  in  th e  c o r n e r  d is p la y s  “ L  = 0 1.” C le a r in g  th is  le v e l

ta k e s  th e  p la y e r  to  th e  r iv e t le v e l, a f te r  w h ic h  a  n e w  s e q u e n c e  o f  le v e ls  b e g in s . A t

th is  tim e  th e  ta u n tin g  m e s s a g e  r e a p p e a r s , a n d  th e  la b e l “ L  = 0 1” c h a n g e s  to  “ L  = 0 2.”
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T a b le  3 d e s c r ib e s  th e  fiv e  d iff e r e n t c o n fig u r a tio n s  in  to ta l, in  w h ic h  e a c h  s u c c e s s iv e

s e q u e n c e  in tr o d u c e s  a  n e w  le v e l a n d  r e v is its  p r e v io u s  o n e s  in  a  m o r e  c h a lle n g in g

w a y  ( e .g ., b y  a d d in g  m o r e  o p p o n e n ts ) . E a c h  s e q u e n c e  a lw a y s  b e g in s  w ith  th e  g ir d e r

le v e l a n d  e n d s  w ith  th e  r iv e t le v e l. T h e  s e q u e n c e s  o f  le v e ls  e x e m p lif y  a  f o r m  o f  c h a l-

le n g e  s e g m e n ta tio n  b e c a u s e  th e  le v e ls  b e c o m e  h a r d e r  a n d  it ta k e s  lo n g e r  to  g e t to  th e

to p  to  d e f e a t K o n g .

C o m p le tin g  e a c h  s e q u e n c e  p r o v id e s  th e  p la y e r  w ith  a  s e n s e  o f  p r o g r e s s io n . E a c h

le v e l w ith in  a  s e q u e n c e  is  h ig h e r  ( la b e le d  in  m e te r s )  th a n  th e  p r e v io u s , th e  r iv e t le v e l

b e in g  th e  o n e  a t th e  h ig h e s t a ltitu d e , r e a c h e d  a f te r  c lim b in g  u p  th r o u g h  th e  p r e v io u s

o n e s . A s  th e  p la y e r  r e a c h e s  th e  to p  o f  e a c h  le v e l, e x c e p t th e  r iv e t o n e , D o n k e y  K o n g

e s c a p e s  w ith  th e  g ir l, c lim b in g  u p  a  la d d e r  to  th e  n e x t le v e l. O n ly  o n  r e a c h in g  th e

fin a l r iv e t le v e l c a n  J u m p m a n  d e f e a t K o n g — r e m o v in g  a ll th e  r iv e ts  th a t s u p p o r t th e

s tr u c tu r e  o f  th e  le v e l w ill s e n d  K o n g  c r a s h in g  d o w n  o n  h is  h e a d . T h e  r iv e t le v e l is  a

b o s s  c h a lle n g e  ( d e s c r ib e d  b e lo w )  b e c a u s e  to  d e f e a t th e  s p e c ia l a n ta g o n is t ( b o s s ) , th e

p la y e r  n e e d s  s tr a te g ie s  d iff e r e n t f r o m  th o s e  u s e d  in  p r e v io u s  le v e ls . I n  D o n k e y  K o n g ,

th is  m e a n s  r e m o v in g  r iv e ts  in s te a d  o f  tr y in g  to  r e a c h  th e  g ir l.

D o n k e y  K o n g ’s  s c r e e n s  a r e  c a n o n ic a l le v e ls . E a c h  is  h ig h e r  th a n  th e  la s t, a n d  th e r e

is  a  s e n s e  o f  s p a tia l r e la tio n s h ip  b e tw e e n  th e m . T o g e th e r  th e y  a r e  p a r t o f  a  s k y s c r a p e r.

E a c h  s e q u e n c e  o f  le v e ls  is  th u s  im p lic itly  a  d iff e r e n t s k y s c r a p e r, w h ic h  J u m p m a n

m u s t c lim b  in  p u r s u it o f  th e  a p e .11 T h e  r iv e t le v e l is  a lw a y s  th e  to p  o f  th e  s k y s c r a p e r

f r o m  w h ic h  K o n g  fa lls  d e f e a te d . A t th e  b e g in n in g  o f  e a c h  le v e l, th e  tim e r  is  r e s e t, a n d

J u m p m a n  m u s t b e g in  a g a in  f r o m  th e  b o tto m . T h o u g h  le v e ls  a r e  d is tin c t, th e y  a r e  a ls o

r e la te d  th r o u g h  p a r tic u la r  g a m e p la y  e le m e n ts . S k ills  d e v e lo p e d  b y  u s in g  th e  h a m m e r

o n  th e  g ir d e r  le v e l a r e  u s e d  in  s u b s e q u e n t le v e ls . T h is  s a tis fie s  th e  a p p a r e n tly  c o n tr a -

d ic to r y  r e q u ir e m e n ts  o f  d is c o n tin u ity  a n d  r e la tio n s h ip  th a t d e fin e  a  le v e l.

Spatial Check point

S p a tia l c h e c k p o in ts  d iv id e  a  s p a c e  in to  s u b lo c a tio n s  th a t fo llo w  o n e  a n o th e r c o n -

tin u o u s ly  (in  c o n tra s t to  th e  d is c re te n e s s  w itn e s s e d  in  le v e ls ),12 b e in g  th e  b o u n d a rie s
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Tab le 3

Level Seq uence in D onk ey K ong

L a b e l o f  S e q u e n c e L e v e l S e q u e n c e

L 0 1 G ir d e r s , r iv e t

L 0 2 G ir d e r s , e le v a to r, r iv e t

L 0 3 G ir d e r s , p ie  fa c to r y , e le v a to r, r iv e t

L 0 4 G ir d e r s , p ie  fa c to r y , g ir d e r s , e le v a to r, r iv e t

L 0 5, L 0 6, e tc . G ir d e r s , p ie  fa c to r y , g ir d e r s , e le v a to r, g ir d e r s , r iv e t
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b e tw e e n  th e s e  s u b lo c a tio n s . T o  b e  c o n s id e re d  a  fo rm  o f s p a tia l s e g m e n ta tio n , th e re

m u s t b e  d iffe re n c e s  th a t a ffe c t g a m e p la y  w h e n  th e  p la y e r m o v e s  fro m  o n e  s u b lo c a tio n

to  th e  n e x t, o th e rw is e  th e re  w o u ld  n o t b e  a n y  s e g m e n ta tio n . S o m e  e x a m p le s  o f a ffe c t-

in g  g a m e p la y  in  th is  w a y  in c lu d e  p ro h ib itin g  th e  p la y e r fro m  m o v in g  b a c k  to  a  p re v i-

o u s  s u b lo c a tio n  o n c e  a  s p a tia l c h e c k p o in t h a s  b e e n  re a c h e d , re s e ttin g  o r m o d ify in g

g a m e  v a ria b le s  (e .g ., th e  a m o u n t o f tim e  th e  p la y e r h a s  to  re a c h  th e  n e x t s u b lo c a tio n ),

a w a rd in g  b o n u s  p o in ts , o r re s u m in g  th e  g a m e  fro m  th e  s p a tia l c h e c k p o in t la s t c le a re d

b e fo re  lo s in g  a  life . T h e  p la y e r m u s t a ls o  re a liz e  h e  o r s h e  h a s  m o v e d  fro m  o n e  s u b lo -

c a tio n  to  a n o th e r to  c o n s id e r a  s p a tia l s u b d iv is io n  a  c h e c k p o in t. G a m e s  w ith  g a m e -

w o rld s  la rg e r th a n  th e  s c re e n  a n d  th a t s c ro ll c o n tin u o u s ly  w h e n  th e  p la y e r m o v e s  d o

n o t u s u a lly  fe a tu re  s p a tia l c h e c k p o in ts  u n le s s  s o m e  o f th e  a b o v e  c o n d itio n s  a re  m e t.

Analysis: M oon P atrol ( 1 9 8 2 )

I n  M o o n  P a tr o l, th e  p la y e r  c o n tr o ls  a  m o o n  b u g g y  th a t c a n  ju m p , fir e  m is s ile s  to

th e  f r o n t a n d  in to  th e  a ir, a n d  a c c e le r a te  a n d  d e c e le r a te  its  m o v e m e n t ( I r e m , 1982).

M o o n  P a tr o l a llo w s  in te r le a v e d  p la y in g  f o r  tw o  p la y e r s , a t th e  tim e  s p o r tin g  th e

u n c o m m o n  f e a tu r e  o f  a llo w in g  p la y e r s  to  c o n tin u e  f r o m  th e  la s t c h e c k p o in t if  th e y

in s e r t a n o th e r  c o in  a f te r  lo s in g  a ll liv e s  ( S e lle r s , 20 0 1).

M o o n  P a tro l h a s  m u ltip le  h ie ra rc h ic a l fo rm s  o f s p a tia l s e g m e n ta tio n . A t th e  h ig h e s t

le v e l, th e  p la y e r c o m p le te s  a  s e rie s  o f “ c o u rs e s ” o r le v e ls , in  w h ic h  th e  p la y e r d riv e s

th e  m o o n  b u g g y  fro m  th e  m o o n  b a s e  to  a  p o in t m a rk e d  “ Z .” T h e  firs t le v e l is  th e  b e g in -

n e r c o u rs e , a n d  th e  la te r o n e s  a re  c a lle d  c h a m p io n  c o u rs e s . T h e  c h a m p io n  c o u rs e  is  d is -

tin g u is h a b le  fro m  th e  b e g in n e r o n e  b y  its  g re a te r d iffic u lty  a n d  th e  c o lo r o f th e  b u g g y .

A s  illu s tr a te d  in  F ig u r e  1, e a c h  c o u r s e  is  s u b d iv id e d  in to  fiv e  s e c tio n s  la b e le d  “ E ,”

“ J ,” “ O ,” “ T ,” a n d  “ Z .” A s  th e  m o o n  b u g g y  tr a v e r s e s  th e  c o u r s e , th e  r e d  b a r  “ fills  u p ,”

( d a r k e r  g r e y  in  th e  fig u r e )  in d ic a tin g  th e  o v e r a ll p r o g r e s s  th e  p la y e r  h a s  m a d e . W h e n

th e  b u g g y  r e a c h e s  e a c h  le tte r  m a r k e d  a b o v e  th e  b a r, th e  p la y e r  is  in f o r m e d  o f  th e

tim e  ta k e n  to  tr a v e l f r o m  th e  p r e v io u s  le tte r, a n d  w h e th e r  th a t tim e  is  lo w  e n o u g h  to

s c o r e  e x tr a  p o in ts . E a c h  n e w ly  e n te r e d  s e c tio n  is  d is tin g u is h e d  f r o m  th e  p r e v io u s  b y

a  c h a n g in g  b a c k g r o u n d .

T h e  c o u r s e  s u b d iv is io n s  a r e  a  w e a k  e x a m p le  o f  a  le v e l. T h e y  c a n  b e  c o n s id e r e d

le v e ls  b e c a u s e  th e  n e x t s e c tio n  is  a  d iff e r e n t p la c e  ( r e p r e s e n te d  b y  th e  n e w  b a c k -

g r o u n d )  a n d  th e  tim e r  u s e d  to  c a lc u la te  b o n u s  p o in ts  is  r e s e t. A ls o , th e  p la y e r  h a s  a

n e w  g o a l: r e a c h  th e  n e x t s e c tio n  in  th e  s h o r te s t tim e  p o s s ib le . F in a lly , th e r e  is  a  d is -

tin c t p a u s e  in  th e  g a m e p la y  w h e n  th e  p la y e r  is  in f o r m e d  o f  h o w  w e ll h e  o r  s h e  d id

a n d  w h e th e r  o r  n o t a n y  b o n u s  p o in ts  a r e  s c o r e d . H o w e v e r, th e  c a s e  f o r  c a llin g  th e m

le v e ls  is  w e a k e n e d  b e c a u s e  e a c h  s e c tio n  c o n tin u e s  f r o m  th e  n e x t.

M o o n  P a tr o l h a s  a  s tr o n g  e x a m p le  o f  s p a tia l c h e c k p o in ts  b e c a u s e  e a c h  le v e l is

a ls o  s u b d iv id e d . I n  F ig u r e  2, th e  p la y e r  is  in  le v e l ( E - J )  a n d  is  a b o u t to  r e a c h  p o in t

“ G .” T o  g e t to  th e  s p a tia l c h e c k p o in t “ J ,” h e  o r  s h e  w ill h a v e  to  p a s s  le tte r s  “ H ” a n d

“ I ” ( S c h u ltz , 20 0 2b ) . T h e s e  s p a tia l c h e c k p o in ts  a r e  im p o r ta n t f o r  tw o  r e a s o n s : E a c h
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o n e  r e p r e s e n ts  a  d iff e r e n t c h a lle n g e , in  te r m s  o f  e n e m ie s  a n d  o b s ta c le s , a n d  th e y

m a r k  a n  a d d itio n a l c h e c k p o in t in  th e  p la y e r ’s  p r o g r e s s . I f  th e  p la y e r  lo s e s  a  lif e

b e tw e e n  p o in ts  “ D ” a n d  “ E ,” h e  o r  s h e  d o e s  n o t r e s ta r t th e  c o u r s e  b u t a u to m a tic a lly

r e s u m e s  p la y in g  f r o m  “ D ” — th is  is  a n o th e r  e x a m p le  o f  h o w  th is  g a m e  u s e s  s p a tia l

c h e c k p o in ts . W e  d o  n o t c o n s id e r  th e s e  s u b d iv is io n s  a s  le v e ls  b e c a u s e  th e  p la y e r

m o v e s  c o n tin u o u s ly  f r o m  o n e  to  th e  n e x t w ith  n o  p a u s e  in  g a m e p la y ; u n d e f e a te d

e n e m ie s  f r o m  th e  p r e v io u s  s u b s e c tio n  c a n  a ls o  f o llo w  th e  p la y e r  in to  th e  n e w

s u b s e c tio n .
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F igure 1

Course Sub divisions in M oon P atrol

F igure 2

Reaching P oint “ G”
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Challenge Segmentation

S e g m e n ta tio n  b y  c h a lle n g e  is  d iffic u lt to  d e fin e  b e c a u s e  m o s t g a m e s , r e g a r d le s s

o f  h o w  th e ir  g a m e p la y  is  s e g m e n te d , tr y  to  in c r e a s e  th e  d iffic u lty  a n d  c h a lle n g e

a s  th e  g a m e  d e v e lo p s . T h u s , it is  h a r d e r  to  r e c o g n iz e  s e g m e n ta tio n  b a s e d  o n  p r o -

v id in g  d iff e r e n t c h a lle n g e s . I n  e s s e n c e , s e g m e n tin g  b y  c h a lle n g e  is  to  h a v e  th e

p la y e r  r e s o lv e  a  s e r ie s  o f  d is c r e te  s e lf - c o n ta in e d  c h a lle n g in g  s itu a tio n s , th e ir  m o s t

s a lie n t f e a tu r e  b e in g  th a t th e y  a r e  p e r c e iv e d  b y  th e  p la y e r  a s  s e p a r a te  te s ts  o r  tr i-

a ls . S p e c ific  f o r m s  o f  c h a lle n g e  s e g m e n ta tio n  in c lu d e  p u z z le s , b o s s  c h a lle n g e s ,

a n d  w a v e s .

I n c r e a s in g  c h a lle n g e  is  o f te n  a c c o m p lis h e d  b y  m a k in g  e n e m y  c h a r a c te r s  m o r e

d a n g e r o u s , b y  m a k in g  th e  p la y e r  c h a r a c te r  m o r e  v u ln e r a b le , o r  b y  e n f o r c in g  s h o r te r

tim e  lim its . O th e r  w a y s  in c lu d e  m o d if y in g  th e  r u le s  a n d  in tr o d u c in g  n e w  o n e s , s u c h

a s  a llo w in g  th e  p la y e r  to  p e r f o r m  n e w  a c tio n s . F o r  e x a m p le , P a c - M a n  lim its  th e

d u r a tio n  o f  th e  e ff e c t o f  th e  p o w e r  p ills , w h e r e a s  R o b o tr o n : 20 84 in tr o d u c e s  n e w

e n e m ie s  th a t r e q u ir e  d iff e r e n t s tr a te g ie s  to  d e f e a t ( V id K id z , 1982).

Wave

A  w a v e  is  a  k in d  o f c h a lle n g e  s e g m e n ta tio n  g e n e ra lly  o b s e rv e d  in  g a m e s  th a t

re q u ire  q u ic k  re fle x e s  a n d  g o o d  h a n d – e y e  c o o rd in a tio n . A  w a v e  is  a  g ro u p  o f u s u a lly

s im ila r e n e m y  e n titie s  th a t m u s t b e  a v o id e d  o r d e s tro y e d  a s  th e y  a p p ro a c h  th e  p la y e r.

T h e re  is  u s u a lly  a  p a u s e , o r re s p ite , b e tw e e n  w a v e s . O n e  o f th e  d e fin in g  a s p e c ts  o f th e

w a v e  is  p la y e r in a c tio n  re s u lts  in  th e  e n d  o f th e  g a m e  (g a m e  o v e r). S e g m e n ta tio n  w ith

w a v e s  is  p rim a rily  u s e d  to  in c re a s e  th e  te n s io n  o f th e  g a m e p la y . C la s s ic  e x a m p le s  o f

s e g m e n ta tio n  u s in g  w a v e s  in c lu d e  S p a c e  In v a d e rs  a n d  M is s ile  C o m m a n d  (A ta ri,

1980 c ; T a ito , 1978). T h e  fo rm e r w a s  d e s c rib e d  b y  S . Iw a ta  a s  a  g a m e  in  w h ic h  “ a  little

n e g le c t m a y  b re e d  g re a t te n s io n ” (K e n t, 20 0 1, p . 118),13 w h e re a s  in  th e  la tte r “ y o u

w e re  o n ly  p o s tp o n in g  th e  in e v ita b le . T h is  w a r w a s  h e ll, a n d  it w a s  n e v e r lo n g  b e fo re

y o u  d ie d  in  a  b la z e  o f g lo ry ” (S e lle rs , 20 0 1).

Analysis: Asteroids ( 1 9 7 9 )

I n  A s te r o id s , th e  p la y e r  c o n tr o ls  a  tr ia n g u la r  s h ip  th a t fir e s  in  th e  d ir e c tio n  it fa c e s

( A ta r i, 1979a ). P r e s s in g  th e  “ le f t r o ta te ” o r  “ r ig h t r o ta te ” b u tto n s  c a u s e s  th e  s h ip  to

r o ta te  in  th e  r e s p e c tiv e  d ir e c tio n . I n  a d d itio n , th e  p la y e r  c a n  p r e s s  th e  “ th r u s t” b u t-

to n  to  m o v e  f o r w a r d  o r  th e  “ h y p e r s p a c e ” b u tto n  to  d is a p p e a r  a n d  r e a p p e a r  in  a  r a n -

d o m  lo c a tio n  o n  th e  s c r e e n . T h e  o b je c tiv e  o f  th e  g a m e  is  to  s h o o t a n d  d e s tr o y  a s

m a n y  a s te r o id s  a s  p o s s ib le  b e f o r e  a ll s p a c e s h ip s  a r e  d e s tr o y e d . W h e n  th e  p la y e r  h a s

s h o t a ll a s te r o id s , a  n e w  s e t o f  la rg e  a s te r o id s  a p p e a r. A t th e  b e g in n in g  o f  th e  g a m e ,

4 la rg e  a s te r o id s  a p p e a r ; th e  n e x t c y c le  s ta r ts  w ith  6 la rg e  a s te r o id s , th e n  8, a n d

th e r e a f te r  10 , in c r e a s in g  th e  c h a lle n g e  ( A ta r i, 1979b ).
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A s te r o id s ’ m a in  f o r m  o f  s e g m e n ta tio n  is  c h a lle n g e  s e g m e n ta tio n  in  w a v e s . T h e

p la y e r  fa c e s  s u c c e s s iv e  w a v e s  w ith  m o r e  a n d  m o r e  a s te r o id s . D e s tr o y in g  a ll a s te r -

o id s  in  a  w a v e  g iv e s  th e  p la y e r  a  b r ie f  r e s p ite  b e f o r e  a  n e w  b a tc h  o f  a s te r o id s

a p p e a r s . T h e  w a v e  s e n s a tio n  is  e n h a n c e d  b y  th e  s ta r tin g  p o s itio n  o f  th e  p la y e r ’s  s h ip ,

in  th e  c e n te r  o f  th e  s c r e e n , s u r r o u n d e d  b y  d r if tin g  a s te r o id s . S u c c e s s iv e  w a v e s  a ffir m

th e  in te n tio n  o f  in c r e a s in g  th e  d iffic u lty  le v e l. O f  in te r e s t, th e r e  is  n o  in d ic a tio n  o n

th e  g a m e ’s  in te r fa c e  o f  w h ic h  w a v e  is  b e in g  p la y e d . A s  a  d e v ia tio n  f r o m  th e  p r o to -

ty p ic a l w a v e , th e r e  is  n o  u n a v o id a b le  d e a th  in  A s te r o id s . T h e  p la y e r  h a s  n o  u rg e n c y

in  d e s tr o y in g  th e  la s t little  b it o f  s p a c e  r o c k  to  tr ig g e r  th e  n e x t w a v e . I n  fa c t, it is  in

th e  p la y e r ’s  b e s t in te r e s t n o t to  b e c a u s e  th e r e  is  a  r e w a r d  o f  1,0 0 0  p o in ts  f o r  d e s tr o y -

in g  a  f ly in g  s a u c e r  th a t p e r io d ic a lly  f lie s  b y . T h is  s tr a te g y , r e f e r r e d  to  a s  “ lu r k in g ,”

a llo w s  p la y e r s  to  s e t in c r e d ib le  to p  s c o r e s  ( K e n t, 20 0 1).

P uz z le

P e r h a p s  th e  c le a r e s t f o r m  o f  c h a lle n g e  s e g m e n ta tio n  is  th e  p u z z le . H o w e v e r, it is

a  r a r e  f o r m  o f  s e g m e n ta tio n  in  e a r ly  a r c a d e  g a m e s . T h e  s ta tic  n a tu r e  o f  p u z z le s , c o u -

p le d  w ith  a  s lo w e r  p a c e  a n d  e m p h a s is  o n  p r o b le m  s o lv in g  r a th e r  th a n  r e f le x e s , p r o b -

a b ly  lim ite d  th e  c o m m e r c ia l p o te n tia l o f  p u z z le  g a m e s  in  th e  a r c a d e .

G a m e s  th a t u s e  p u z z le  s e g m e n ta tio n  p re s e n t a  s e rie s  o f p u z z le s  th a t m u s t b e  s o lv e d

b e fo re  th e  n e x t is  a v a ila b le . T h e  p ro g re s s io n  n e e d  n o t b e  s tric tly  lin e a r. A  p u z z le  is  a

c h a lle n g e  in  w h ic h  th e re  is  n o  a c tiv e  a g e n t a g a in s t w h ic h  th e  p la y e r is  c o m p e tin g  (i.e .,

a  p u z z le  is  s ta tic ; C ra w fo rd , 20 0 3). T y p ic a lly , it h a s  a t m o s t a  fe w  c o rre c t s o lu tio n s ,

re q u irin g  p ro b le m -s o lv in g  s k ills  ra th e r th a n  g o o d  h a n d – e y e  c o o rd in a tio n  a n d  q u ic k

re fle x e s  (R o llin g s  &  A d a m s , 20 0 3) T h is  fo rm  o f s e g m e n ta tio n  is  c o m m o n  in  a d v e n tu re

g a m e s . If th e  p la y e r m u s t re a rra n g e  c ra te s  to  le a v e  a  ro o m , th e re  is  a  c le a r in s ta n c e  o f

p u z z le  s e g m e n ta tio n . In  a d v e n tu re  g a m e s , it is  u s u a l fo r th e  g a m e  to  b e  o rg a n iz e d  a s  a

s e rie s  o f p u z z le s  w h o s e  s o lu tio n s  a llo w  th e  p la y e r to  p ro g re s s  th ro u g h  th e  g a m e w o rld .

Analysis: The Amaz ing M az e Game (1 9 7 6 )

I n  A m a z in g  M a z e  G a m e , th e  p la y e r  m u s t fin d  th e  w a y  o u t o f  a  s in g le  s c r e e n  m a z e

b e f o r e  h is  o r  h e r  o p p o n e n t, e ith e r  th e  c o m p u te r  o r  a n o th e r  p la y e r  ( B a lly /M id w a y ,

1976). W h e n  th e  c o m p u te r  c o n tr o ls  th e  o p p o n e n t, it m o v e s  m o r e  s lo w ly  th a n  th e

p la y e r  b u t n e v e r  m a k e s  a  m is ta k e .

A m a z in g  M a z e  G a m e  is  o n e  o f  th e  f e w  e a r ly  a r c a d e  g a m e s  in  w h ic h  w e  s e e  c h a l-

le n g e  s e g m e n ta tio n  b y  p u z z le s .14 I t is  a rg u a b ly  a  w e a k  f o r m  o f  p u z z le  s e g m e n ta tio n

b e c a u s e  th e r e  is  a n  a c tiv e  a g e n t a g a in s t w h o m  th e  p la y e r  is  c o m p e tin g — h e  o r  s h e

h a s  to  r e a c h  th e  e x it b e f o r e  th e  c o m p u te r- c o n tr o lle d  o p p o n e n t d o e s . H o w e v e r, th e

o p p o n e n t c a n n o t h in d e r  th e  p la y e r ’s  p r o g r e s s  in  a n y  w a y  ( a n d  v ic e  v e r s a ) , s o  th e

c o m p u te r  o p p o n e n t f u n c tio n s  a s  a  tim e r. T h e  o p p o n e n t’s  p r o g r e s s  th r o u g h  th e  m a z e

is  lik e  a  lit f u s e — it w ill r e a c h  th e  e n d  r e g a r d le s s , w ith o u t s p e e d in g  u p  o r  s lo w in g
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d o w n . T h e  tim e  it ta k e s  it to  r e a c h  th e  e x it is  h o w  lo n g  th e  p la y e r  h a s  to  s o lv e  th e

m a z e . I n  th is  s e n s e , th e  g a m e  a ls o  u s e s  a  w e a k  f o r m  o f  te m p o r a l r e s o u r c e  s e g m e n -

ta tio n  u s in g  tim e  a s  a  r e s o u r c e .

W h e n  A m a z in g  M a z e  G a m e  is  p la y e d  b y  tw o  p la y e r s , it a ls o  u s e s  te m p o r a l s e g -

m e n ta tio n , w ith  a  to ta l tim e  lim it o f  6 m in u te s . I n  th e  o n e - p la y e r  g a m e , th e  p la y e r  h a s

th e  c h a n c e  to  b e a t th e  c o m p u te r- c o n tr o lle d  o p p o n e n t b y  b e in g  th e  fa s te s t to  s o lv e

th r e e  m a z e s . I f  th e  p la y e r  s u c c e e d s , h e  o r  s h e  c a n  c o n tin u e  to  p la y , s o lv in g  n e w  m a z e s

a g a in s t a n  e v e r- fa s te r  o p p o n e n t u n til h e  o r  s h e  is  e v e n tu a lly  d e f e a te d . T h e  p la y e r,

r e g a r d le s s  o f  h is  o r  h e r  p e r f o r m a n c e , a lw a y s  h a s  a  c h a n c e  to  p la y  th r e e  m a z e s .

B oss Challenge

A  b o s s  c h a lle n g e  is  a  c a p s to n e  o f g a m e p la y  a c tiv ity . It is  a  m ile s to n e  o f a  p la y e r’s

p ro g re s s  in  a  g a m e  b e c a u s e  it e m b o d ie s  a  p a rtic u la rly  d iffic u lt c h a lle n g e  th a t m u s t b e

o v e rc o m e  to  c o n tin u e  o r fin is h  th e  g a m e . B o s s  c h a lle n g e s  (g a m e s  m a y  h a v e  m o re  th a n

o n e ) a re  u n iq u e  b e c a u s e  th e y  p re s e n t a  tria l th a t d o e s  n o t s p rin g  fro m  th e  n a tu ra l p ro -

g re s s io n  o f p re v io u s  c h a lle n g e s . F o r e x a m p le , th e  d iffic u lty  m a y  in c re a s e  s ig n ific a n tly ,

th e  p la y e r m ig h t h a v e  to  re s o rt to  n e w  ta c tic s , o r th e re  m ig h t b e  a d d itio n a l c o n d itio n s

o r re s tric tio n s  o n  th e  p la y e r’s  a c tio n s . A s  th e  n a m e  im p lie s , th e  p la y e r m a y  a ls o  fa c e

th e  b o s s , a n  o p p o n e n t s u b s ta n tia lly  d iffe re n t fro m  p re v io u s  o n e s  in  te rm s  o f s iz e ,

p o w e r, a n d  v u ln e ra b ility . E a rly  a rc a d e  g a m e s  s u c h  a s  P h o e n ix , G o rf, a n d  T im e  P ilo t

fe a tu re  b o s s  c h a lle n g e s  (A m s ta r, 1980 ; K o n a m i, 1982; M id w a y , 1981). T h e  firs t w a v e

in  T im e  P ilo t is  a n  e x a m p le  o f th is — a fte r th e  re q u ire d  56 e n e m y  p la n e s  h a v e  b e e n  s h o t

d o w n , th e  p la y e r d e s tro y s  a  b lim p  b e fo re  “ tim e  w a rp in g ” to  th e  n e x t w a v e  (S c h u ltz ,

20 0 3; S e lle rs , 20 0 1).15

O f te n , th e  b o s s  c h a lle n g e  is  p r e s e n t in  th e  c o n te x t o f  s o m e  o th e r  f o r m  o f  s e g m e n -

ta tio n . F o r  e x a m p le , th e  la s t le v e l o f  a  s e r ie s  m a y  c o n ta in  th e  “ b o s s .” T h is  le v e l w o u ld

b e  c o n s id e r e d  a  b o s s  c h a lle n g e ; s u c c e e d in g  h e r e  is  a  c lim a x  to  th e  p la y e r ’s  a c tiv itie s

in  p r e v io u s  le v e ls . I n  D o n k e y  K o n g , K o n g  a p p e a r s  in  e v e r y  le v e l b u t c o n v e n ie n tly

e s c a p e s  u n til th e  la s t le v e l— th e  b o s s  c h a lle n g e . D e f e a tin g  K o n g  r e q u ir e s  a  d iff e r e n t

ta c tic , r e le a s in g  a ll th e  b o lts  h o ld in g  u p  th e  s tr u c tu r e , r a th e r  th a n  s im p ly  c lim b in g  u p .

Analysis: P hoenix  ( 1 9 8 0 )

I n  P h o e n ix , th e  p la y e r  c o n tr o ls  a  s p a c e s h ip  th a t m a n e u v e r s  le f t a n d  r ig h t, fir e s

r o c k e ts , a n d  a tte m p ts  to  e v a d e  m is s ile s  a n d  th e  b ir d s  d r o p p in g  th e m  a s  th e y  d iv e  a t

th e  s p a c e s h ip . I n  a d d itio n , th e  p la y e r  c a n  a c tiv a te  a  “ f o r c e  fie ld ” a s  a  m e a n s  o f  p r o -

te c tio n  f r o m  th e  m is s ile s  a n d  b ir d s . T h e  b ir d s , c a lle d  p h o e n ix e s , a r e  d e s tr o y e d  w h e n

th e y  c o llid e  w ith  th e  f o r c e  fie ld  o r  w h e n  th e y  a r e  h it b y  a  r o c k e t ( C e n tu r i, 1980 ).

T h e  p la y e r  fa c e s  a  s e r ie s  o f  w a v e s . T h e  fir s t tw o  w a v e s  c o n s is t o f  16 p h o e n ix

fig h te r s . T h e  th ir d  a n d  f o u r th  w a v e s  c o n s is t o f  8 p h o e n ix e s  la rg e r  th a n  th e  fig h te r s

th o u g h  h a r d e r  to  d e s tr o y  ( B u tle r, 20 0 3c ) . T h e  b ir d s  in  th e  th ir d  a n d  f o u r th  w a v e s
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b e g in  a s  s m a ll e g g s  th a t g e t la rg e r  a s  th e y  c r o s s  th e  s c r e e n  u n til th e y  tu r n  in to

f u ll- s iz e d  b ir d s .

P h o e n ix ’s  m a in  fo rm  o f s e g m e n ta tio n  is  w a v e s . T h e  p la y e r fa c e s  a  s e rie s  o f w a v e s

w ith  o p p o n e n ts  th a t b e c o m e  m o re  d a n g e ro u s  a n d  h a rd e r to  d e fe a t. T h e  fifth  w a v e  is  th e

m o s t in te re s tin g . A fte r c le a rin g  th e  fo u rth  w a v e , th e  p la y e r fa c e s  a  b o s s  c h a lle n g e : th e

a tta c k  o f th e  “ s p a c e  fo rtre s s .” W h ile  a v o id in g  w a v e s  o f p h o e n ix  fig h te rs , th e  p la y e r b la s ts

th ro u g h  a  p ro te c tiv e  b a rrie r s h ie ld in g  a  s p a c e  c re a tu re  in s id e  th e  s p a c e  fo rtre s s  (s e e

F ig u re  3; C e n tu ri, 1980 ). In  th is  c a s e , d e fe a tin g  w a v e s  o f p h o e n ix  fig h te rs  is  n o t e n o u g h

b e c a u s e  m o re  a p p e a r. T h e  p la y e r m u s t a ls o  a c t q u ic k ly  to  d e fe a t th e  b o s s  b e c a u s e  th e

s p a c e  fo rtre s s  s lo w ly  in c h e s  its  w a y  d o w n  to  th e  b o tto m  o f th e  s c re e n . A  p la y e r d e la y in g

th e  d e s tru c tio n  o f th e  s p a c e  fo rtre s s  u n til th e  la s t s e c o n d  is  re w a rd e d  e x tra  p o in ts .

B onus Stage

T h e  p u r p o s e  o f  a  b o n u s  s ta g e  is  to  p r e s e n t th e  p la y e r  w ith  a n  o p p o r tu n ity  to  e a r n

r e w a r d s  w ith o u t th e  r is k  o f  lo s in g  th e  g a m e . A lth o u g h  th e  u s e  o f  in - g a m e  r e s o u r c e s

in  b o n u s  s ta g e s  d iff e r s  f r o m  g a m e  to  g a m e , th e  u n itin g  fa c to r  is  th a t th e  p la y e r  is

m o m e n ta r ily  lib e r a te d  f r o m  th e  p o te n tia l o f  lo s in g . T h e  c h a lle n g e  p e r c e iv e d  b y  th e

p la y e r  c h a n g e s  d r a s tic a lly , b e c o m in g  a  s o r t o f  a n tic h a lle n g e : Y o u  c a n n o t lo s e  th e

g a m e  w h ile  p la y in g  a  b o n u s  s ta g e . N e v e r th e le s s , b o n u s  s ta g e s  a r e  c h a lle n g in g  if  y o u

w a n t to  s c o r e  m a x im u m  p o in ts . E a r ly  a r c a d e  g a m e s  w ith  b o n u s  s ta g e s  in c lu d e  M a r io

B r o s . a n d  M a p p y  ( N a m c o , 1983; N in te n d o , 1983).

A  b o n u s  s ta g e  is  d iff e r e n t f r o m  a  p e r io d  o f  in v u ln e r a b ility  w ith in  a  n o r m a l p a r t o f

a  g a m e . W h e n e v e r  P a c - M a n  “ e a ts ” a  p o w e r  p ill, a  r e v e r s a l o c c u r s — f o r  a  lim ite d

tim e , th e  p la y e r  c a n  d e f e a t th e  g h o s ts . I f  th e  p la y e r  c a tc h e s  th e m  b e f o r e  th e  e ff e c t

w e a r s  o u t, h e  o r  s h e  s c o r e s  e x tr a  p o in ts . H o w e v e r, th e  o b je c tiv e s  o f  th e  g a m e  r e m a in

th e  s a m e . T h e  p la y e r  is  s till in  th e  s a m e  m a z e , u n d e r  th e  s a m e  v ic to r y  c o n d itio n s : e a t

a ll th e  p e lle ts . T h e r e  is  n o  s e n s e  o f  r e w a r d  b e c a u s e  e a tin g  th e  p o w e r  p ills  is  a

r e q u ir e m e n t th a t c a n n o t b e  ig n o r e d .

R a lly - X  h a s  b e e n  a c k n o w le d g e d  a s  th e  fir s t g a m e  w ith  a  “ b o n u s  r o u n d ” ( D e M a r ia

&  W ils o n , 20 0 4; N a m c o , 1980 b ; S e lle r s , 20 0 1). S ta r tin g  w ith  th e  th ir d  le v e l a n d

e v e r y  f o u r  le v e ls  a f te r  th a t, th e  p la y e r  g e ts  to  p la y  a  s p e c ia l le v e l in  w h ic h  th e  e n e m y

c a r s  a r e  m o tio n le s s  u n til th e  p la y e r  r u n s  o u t o f  f u e l. I t is  a  w e a k  e x a m p le  b e c a u s e  th e

p la y e r  c a n  s till lo s e  liv e s  b y  c r a s h in g  in to  r o c k s  o r  th e  m o tio n le s s  c a r s  ( S c h u ltz ,

20 0 2c ) . A n o th e r  w e a k  e x a m p le  o f  a  b o n u s  s ta g e  o c c u r s  in  J o u s t ( W illia m s , 1982a ).

J o u s t h a s  “ e g g  w a v e s ” th a t o c c u r  e v e r y  fiv e  w a v e s  ( J a n ie c , 20 0 4). I n s te a d  o f  e n e m y

r id e r s , th e  p la y e r  is  p r e s e n te d  w ith  12 h a r m le s s  e g g s  d is tr ib u te d  a m o n g  th e  d iff e r e n t

p la tf o r m s  ( B u tle r, 20 0 3b ) . T h e  e g g s  h a tc h  in to  e n e m y  r id e r s  a f te r  a  tim e , b u t u n til

th e n  th e y  a r e  “ b a s ic a lly  f r e e  p o in ts ” ( J a n ie c , 20 0 4). B o th  R a lly - X  a n d  J o u s t h a v e

w e a k  e x a m p le  o f  b o n u s  s ta g e  b e c a u s e , a lth o u g h  y o u  c a n  lo s e  th e  g a m e , th e  r o u n d s

a r e  a  b r e a k  f r o m  tr a d itio n a l g a m e p la y  a n d  b e g in  w ith  a n  e x te n s iv e  a m o u n t o f  tim e

d u r in g  w h ic h  th e  p la y e r  is  e ff e c tiv e ly  in v u ln e r a b le .
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Analysis: M appy (1 9 8 3 )

M a p p y  f e a tu r e s  a  tr a m p o lin e - ju m p in g  p o lic e  m o u s e  w h o  m u s t r e c o v e r  s to le n

ite m s  f r o m  a  g a n g  o f  c a t th ie v e s  le d  b y  N y a m c o , o r  G o r o  in  th e  U n ite d  S ta te s

( S c h u ltz , 20 0 2a ) . T h e  p la y e r  c a n  m o v e  M a p p y  le f t a n d  r ig h t a n d , b y  p r e s s in g  a  b u t-

to n , o p e n  a n d  c lo s e  d o o r s  to  k n o c k  d o w n  th e  c a ts .

M a p p y ’s  m a in  f o r m  o f  s e g m e n ta tio n  is  u s in g  le v e ls . E a c h  le v e l r e p r e s e n ts  a  s id e

v ie w  o f  a  m u ltis to r ie d  h o u s e  ( s e e  F ig u r e  4) w ith  d o o r s , s to le n  ite m s — s u c h  a s  c o m -

p u te r s  a n d  s a f e s — a n d  tr a m p o lin e s . T h e  tr a m p o lin e s  a r e  r e p r e s e n te d  b y  a  th in  h o r i-

z o n ta l lin e  th a t c h a n g e s  c o lo r  w h e n e v e r  it is  b o u n c e d  o n ; if  a  tr a m p o lin e  is  b o u n c e d

o n  th r e e  c o n s e c u tiv e  tim e s , it b r e a k s  ( S c h u ltz , 20 0 2a ) . W h e n  th e  p la y e r  r e c o v e r s  th e

10  s to le n  ite m s  in  a  h o u s e , h e  o r  s h e  s ta r ts  a  n e w  o n e . D iff e r e n t h o u s e s  v a r y  in  in te r -

n a l la y o u ts  a n d  r o o f  c o lo r. T h e  p la y e r  c a n  te ll w h ic h  h o u s e , o r  le v e l n u m b e r, h e  o r

s h e  is  p la y in g  b y  r e f e r r in g  to  th e  n u m b e r  o f  b a llo o n s  in  th e  b o tto m - r ig h t c o r n e r  o f

th e  s c r e e n .
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L e v e ls  3, 7, 11, a n d  15 a r e  b o n u s  s ta g e s  a n d  a r e  d is tin c t f o r  s e v e r a l r e a s o n s . F ir s t

o f  a ll, th e r e  a r e  n o  f lo o r s , o n ly  tr a m p o lin e s . T h e r e  a r e  n o  e n e m ie s , a n d  th e r e  is  a  n e w

o b je c tiv e : c le a r  a ll th e  b a llo o n s . I f  th e  p la y e r  fa ils  to  p ic k  a ll th e  b a llo o n s  b e f o r e  th e

m u s ic  s to p s  o r  if  h e  o r  s h e  fa lls  th r o u g h  a  tr a m p o lin e  o ff  s c r e e n , h e  o r  s h e  r e s u m e s

p la y  o n  th e  n e x t le v e l w ith  n o  liv e s  lo s t. M a p p y ’s  b o n u s  s ta g e s  a r e  a n  o p p o r tu n ity  f o r

w in n in g  e x tr a  p o in ts — a t th e  e n d  o f  e a c h  b o n u s  s ta g e  is  a  s p e c ia l b a llo o n  w ith  a  p ic -

tu r e  o f  N y a m k o , w h ic h  a lo n e  is  w o r th  2,0 0 0  p o in ts .

Select Analyses

W e  n o w  d is c u s s  tw o  s p e c ific  g a m e s : B a ttle z o n e  a n d  R o b o tr o n : 20 84. B y  a n a ly z -

in g  a n d  d is c u s s in g  th e s e  g a m e s , w e  d e m o n s tr a te  h o w  c la s s ic  a r c a d e  g a m e s  r e p r e s e n t
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a  s o r t o f  “ p r im o r d ia l s o u p ” in  w h ic h  w e  id e n tif y  th e  w e a k  in s ta n c e s  o f  w h a t, in  la te r

y e a r s , w o u ld  b e c o m e  c a n o n ic a l f o r m s  o f  s e g m e n tin g  g a m e p la y . I n  th e s e  g a m e s  w e

o b s e r v e  e a r ly — s o m e tim e s  c lu m s y , s o m e tim e s  b r illia n t— a tte m p ts  a t to y in g  w ith

n o tio n s  o f  s e g m e n te d  g a m e p la y .

Analysis: B attlez one (1 9 8 0 )

B a ttle z o n e  is  a n  e a rly  e x a m p le  o f th e  d e a th  m a tc h – s ty le  o f g a m e s  th a t w o u ld

b e c o m e  p o p u la r 15 y e a rs  la te r w ith  g a m e s  s u c h  a s  D o o m  a n d  Q u a k e , in  w h ic h  th e

p la y e r b a ttle s  o p p o n e n ts  s im ila r to  h im s e lf o r h e rs e lf in  a n  e n c lo s e d  a re n a  (id S o ftw a re ,

1994, 1996). A ta ri’s  B a ttle z o n e  is  a  o n e -p la y e r g a m e  d e p ic tin g  a  firs t-p e rs o n  v ie w

fro m  in s id e  a  ta n k  (A ta ri, 1980 a ). T h e  p la y e r m u s t d e s tro y  e n e m y  ta n k s , in te llig e n t

m is s ile s , a n d  fa s t “ s u p e r” ta n k s . T h e  b a ttle s  a re  fo u g h t in  a  la rg e  v a lle y  s u rro u n d e d  b y

u n re a c h a b le  m o u n ta in s  a n d  v o lc a n o e s . T h e  g ro u n d  c o n ta in s  in d e s tru c tib le  p y ra m id s

a n d  b o x e s  th a t p ro v id e  p ro te c tio n . A ls o , fly in g  s a u c e rs  a p p e a r p e rio d ic a lly ; th e y  d o  n o t

s h o o t a t th e  p la y e r, b u t s h o o tin g  th e m  c a n  a w a rd  th e  p la y e r h ig h  p o in ts  (A ta ri, 1980 b ).

B a ttle z o n e  m a k e s  f o r  a n  in te r e s tin g  c a s e  s tu d y  b e c a u s e  it h ig h lig h ts  a  te n s io n

b e tw e e n  th e  g e n e r a l f o r m  o f  c h a lle n g e  s e g m e n ta tio n  a n d  its  s u b ty p e  w a v e .

B a ttle z o n e  u s e s  a rg u a b ly  a  g e n e r a l f o r m  o f  c h a lle n g e  b e c a u s e  d e f e a tin g  a n  o p p o n e n t

tr ig g e r s  a  s m a ll p a u s e  b e f o r e  th e  n e x t o n e  a p p e a r s ; th e r e  is  a ls o  a  d e v e lo p m e n t in

te r m s  o f  d iffic u lty  b e c a u s e  th e  o p p o n e n ts  “ b e c o m e  m o r e  e v a s iv e  a s  th e  g a m e  p r o -

g r e s s e s ” ( A ta r i, 1980 b ) . H o w e v e r, s u c c e s s iv e  o p p o n e n ts  a r e  v is u a lly  in d is tin g u is h -

a b le  f r o m  th e  la s t; th e r e  is  n o  r e c o r d  o f  th e  n u m b e r  o f  e n e m ie s  th e  p la y e r  h a s

d e f e a te d , n o r  is  th e r e  a n y  a tte m p t to  h u m a n iz e  o r  in d iv id u a liz e  th e  ta n k s  a s  th e y  a r e

e n c o u n te r e d .16 I n  fa c t, th e  p r o g r e s s io n  in  d iffic u lty  is  n o t o p e n ly  c o m m u n ic a te d  to

th e  p la y e r  a n d  is  n o t p a r tic u la r ly  tr a n s p a r e n t. F o r  a  g a m e  to  e x h ib it a  s tr o n g  e x a m p le

o f  g e n e r ic  c h a lle n g e  s e g m e n ta tio n , th e  c h a lle n g e s  s h o u ld  b e  s tr o n g ly  d is tin g u is h e d ;

B a ttle z o n e  s e e m s  to  b e  a  w e a k  c a s e  o f  th a t. B e c a u s e  e a c h  ta n k  is  in d is tin g u is h a b le

f r o m  th e  n e x t, th e r e  is  n o  p e r c e p tio n  o f  fa c in g  a  n e w  c h a lle n g e .

O c c a s io n a lly , b e tw e e n  th e  a p p e a r a n c e  o f  o n e  ta n k  a n d  th e  a p p e a r a n c e  o f  th e  n e x t,

a  s e r ie s  o f  e n e m y  m is s ile s  is  fir e d  a t th e  p la y e r  in  s u c c e s s io n  ( th e  p la y e r  h a s  to

d e s tr o y  o n e  a t a  tim e ) . T h e  m is s ile s  a r e  d iff e r e n t f r o m  th e  ta n k s  b e c a u s e  th e y  fa ll

f r o m  th e  s k y  a w a y  f r o m  th e  p la y e r  a n d  th e n  m o v e  d ir e c tly  to w a r d  th e  p la y e r, in  a

s tr a ig h t lin e  o r  z ig z a g g in g . T h e  p la y e r  h a s  to  d e s tr o y  th is  h o m in g  m is s ile  b e f o r e  it

r e a c h e s  h is  o r  h e r  ta n k . T h is  v a r ia tio n  is  in te r e s tin g  b e c a u s e  a  w ave o f  m is s ile s  is

p u r p o s e f u lly  ta rg e tin g  th e  p la y e r. T h e  h o m in g  m is s ile  is  a ls o  u s e d  to  g e t th e  p la y e r

b a c k  in  th e  g a m e  if  h e  o r  s h e  d e c id e s  to  c o n s ta n tly  m o v e  a w a y  f r o m  h is  o r  h e r  o p p o -

n e n t. W h e n  th e  d is ta n c e  b e tw e e n  th e  p la y e r  a n d  th e  e n e m y  ta n k  is  to o  g r e a t, a  w a r n -

in g  s o u n d  is  e m itte d  a n d  a  m is s ile  is  fir e d  a t th e  p la y e r.

If w e  a c c e p t th e  n o tio n  th a t B a ttle z o n e  h a s  o n ly  w a v e  s e g m e n ta tio n , th e n  it is  in te r-

e s tin g  to  n o te  th a t th e re  a re  tw o  d is tin c t ty p e s  o f w a v e s : in d iv id u a l ta n k s  a n d  h o m in g  m is -

s ile s . If w e  s u b s c rib e  to  th e  n o tio n  o f g e n e ra l c h a lle n g e  s e g m e n ta tio n , th e n  th e  p la y e r

fa c e s  a  s e rie s  o f c h a lle n g e s  a g a in s t ta n k s  th a t a re  p u n c tu a te d  b y  w a v e s  o f m is s ile s .
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Analysis: Rob otron: 2 0 8 4  ( 1 9 8 2 )

R o b o tr o n : 20 84 is  a  g a m e  in  w h ic h  o n e  o r  tw o  p la y e r s  c a n  a lte r n a te  to  c o n tr o l a

m u ta n t c lo n e  to  “ d e a c tiv a te  s ix  ty p e s  o f  r o b o ts  w ith  a  la s e r  g u n , w h ile  th e  r o b o ts ’

a r m a d a  ( in c lu d in g  ta n k s , e le c tr o d e s  a n d  c r u is e  m is s ile s )  w ill b e  d e p lo y e d  a g a in s t th e

m u ta n t” ( W illia m s , 1982b ). T h e  g a m e  is  p la y e d  w ith  tw o  8-d ir e c tio n a l jo y s tic k s  th a t

in d e p e n d e n tly  c o n tr o l th e  m o v e m e n t o f  th e  c h a r a c te r  a n d  th e  d ir e c tio n  o f  th e  la s e r

fir e  ( e .g ., th e  p la y e r  c a n  m o v e  le f t w h ile  s im u lta n e o u s ly  fir in g  d o w n ) .

O n  th e  s u r fa c e , R o b o tr o n  s e g m e n ts  g a m e p la y  u s in g  w a v e s . T h e  p la y e r  b e g in s

e a c h  w a v e  in  th e  c e n te r  o f  th e  s c r e e n , s u r r o u n d e d  b y  e n e m ie s  c lo s in g  in  o n  h im  o r

h e r. T o  s u r v iv e , th e  p la y e r  m u s t e lim in a te  a ll v u ln e r a b le  o p p o n e n ts ; o th e r  o p p o n e n ts ,

th o u g h , a r e  in v in c ib le . E a c h  s u c c e s s iv e  w a v e  h a s  a  c o n fig u r a tio n  o f  e n e m ie s  d iff e r -

e n t f r o m  th e  p r e v io u s  o n e . A c c o r d in g  to  E u g e n e  J a r v is , R o b o tr o n ’s  g a m e  d e s ig n e r,

T h e  p h ilo s o p h y  o f  e n e m y  d e s ig n  w a s  to  c r e a te  a  h a n d f u l o f  A I  o p p o n e n ts  a s  u n iq u e  a s

p o s s ib le  f r o m  o n e  a n o th e r, w ith  u n iq u e  p r o p e r tie s  o f  c r e a tio n , m o tio n , p r o je c tile  fir in g ,

a n d  in te r a c tio n  w ith  th e  p la y e r. T h e  e n e m ie s  w o u ld  b e  d e p lo y e d  in  a  w a v e  r e la te d  fa s h -

io n , w ith  d is tin c t th e m e s  f o r  e a c h  w a v e . ( H a g u e , 20 0 2)

T h e  p la y e r  d e a ls  w ith  “ th e  te n s io n  o f  h a v in g  th e  w o r ld  c o n v e rg e  o n  y o u  f r o m  a ll

s id e s  s im u lta n e o u s ly ” ( H a g u e , 20 0 2) a n d  m u s t e m p lo y  d iff e r e n t s tr a te g ie s  to  s u c -

c e e d . F o r  e x a m p le , e v e r y  fiv e  w a v e s  th e r e  is  a  “ B r a in  R o b o t W a v e ,” w h ic h  c o n s is ts

m a in ly  o f  b r a in  r o b o ts  ( e n e m ie s )  a n d  h u m a n  fa m ily  m e m b e r s  ( n o t e n e m ie s ) . O n e  o f

th e  b r a in  r o b o ts ’ a tta c k s  is  “ r e p r o g r a m m in g ” a  h u m a n  in to  a n  e v il p r o g  th a t h o m e s

in  o n  th e  p la y e r. I t is  in  th e  p la y e r ’s  b e s t in te r e s t to  r e s c u e  a s  m a n y  h u m a n s  a s  fa s t

a s  p o s s ib le  ( th e  p o in t s y s te m  a ls o  r e w a r d s  th is  b e h a v io r ; B u tle r, 20 0 5).

R o b o tr o n  is  in te r e s tin g  b e c a u s e  o f  th e  te n s io n  b e tw e e n  th e  n o tio n s  o f  le v e l a n d

w a v e . A lth o u g h  th e r e  a r e  n o  p a r tic u la r  in d ic a tio n s  th a t s u c c e s s iv e  w a v e s  o c c u r  in

d iff e r e n t lo c a tio n s  ( le v e ls )  o r  r e g a r d in g  h o w  th e y  a r e  r e la te d , e a c h  w a v e  in tr o d u c e s

n e w  g a m e p la y  e le m e n ts  th r o u g h  th e  u s e  o f  n e w  e n e m ie s . A s  J a r v is  d e s c r ib e s , th e  d if -

f e r e n t th e m e s  a r e  p r o b le m a tic  to  th e  id e a  o f  w a v e  b e c a u s e  th e  p la y e r  m u s t e m p lo y

d iff e r e n t s tr a te g ie s  r a th e r  th a n  r e ly  o n  s h a r p e r  r e f le x e s .

Conclusions

W e  h a v e  d e s c r ib e d  a  p a r tic u la r  m o m e n t in  tim e , th e  g o ld e n  a g e  o f  v id e o g a m e s ,

w h e n  th e  d e s ig n  s p a c e  f o r  g a m e s  w itn e s s e d  a n  in c r e d ib le  g r o w th  a s  th e  n e w  p o s s i-

b ilitie s  o ff e r e d  b y  a  n e w  m e d iu m  w e r e  e x p lo r e d . A n  e x a m p le  o f  th is  c r e a tiv e  e x p lo -

s io n  c a n  b e  s e e n  in  h o w  s e g m e n ta tio n  o f  g a m e p la y  b e c a m e  r ic h e r  a n d  m o r e  c o m p le x

th a n  in  p r e v io u s  f o r m s  o f  g a m e s . H o w e v e r, w e  d o  n o t p r e te n d  to  in d ic a te  th a t th e s e

a r e  th e  o n ly  f o r m s  o f  s e g m e n ta tio n  th a t c a n  b e  o b s e r v e d . R a p id  a d v a n c e s  in  th e

te c h n o lo g ic a l c a p a b ilitie s  o f  c o m p u tin g  d e v ic e s — in c r e a s e d  s to r a g e  c a p a c itie s ,
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b e tte r  g r a p h ic s , a n d  fa s te r  p r o c e s s o r s — h a v e  r e s u lte d  in  in c r e d ib le  im p r o v e m e n ts  in

th e  r e p r e s e n ta tio n a l a s p e c ts  o f  v id e o g a m e s  a n d  e n h a n c e d  p o s s ib ilitie s  f o r  g a m e p la y .

T h e  in flu e n c e  o f te c h n o lo g y  o n  th e  d e s ig n  a n d  d e v e lo p m e n t o f g a m e s  is  s till in

fo rc e  to d a y . W e  a re  b e g in n in g  to  o b s e rv e  w h a t m ig h t b e  n e w  fo rm s  o f g a m e p la y  s e g -

m e n ta tio n  th a t w o u ld  n o t h a v e  b e e n  fo re s e e a b le  w ith  th e  te c h n o lo g y  o f th e  e a rly

1980 s . F o r e x a m p le , w e  n o w  s e e  g a m e s  w h o s e  g a m e p la y  s e e m s  to  b e  s u b d iv id e d

a c c o rd in g  to  n a rra tiv e  e le m e n ts  o r th e  d ra m a tic  n e e d s  o f a  s to ry . In  m a n y  c a s e s , th e s e

s u b d iv is io n s  (e .g ., c h a p te rs , a c ts  o r s c e n e s ) m a y  s e e m  to  h a v e  a  ra th e r w e a k  im p a c t o n

g a m e p la y . A t o th e r tim e s , s u c h  a s  in  fla s h b a c k s  in  w h ic h  th e  p la y e r c h a ra c te r c a n  b e

c o n tro lle d , th e  n a rra tiv e  s e g m e n ta tio n  is  u s u a lly  a c c o m p a n ie d  b y  a  s tro n g e r s e g m e n ta -

tio n  o f a n o th e r ty p e . H o w e v e r, g a m e s  s u c h  a s  M a te a s  a n d  S te rn ’s  F a ç a d e  d y n a m ic a lly

s e g m e n t a n d  s tru c tu re  g a m e p la y  in to  a n  A ris to te lia n  d ra m a tic  a rc  (M a te a s  &  S te rn ,

20 0 3). In  a d d itio n , tra d itio n a l fo rm s  o f s e g m e n ta tio n , s u c h  a s  c h a lle n g e s , a re  in c re a s -

in g ly  b e in g  p re s e n te d  to  th e  p la y e r u n d e r a  n a rra tiv e  p re te n s e  th a t is  s im p ly  to o  im p o r-

ta n t to  ig n o re . F o r in s ta n c e , c o n s id e r a  m ilita ris tic  a v ia tio n  g a m e , in  w h ic h  th e  p la y e r

c o n tro ls  a  je t fig h te r a n d  h a s  to  g o  th ro u g h  a  s e rie s  o f m is s io n s . T h e  e s s e n tia l g a m e -

p la y  re m a in s  th e  s a m e , in  th e  s e n s e  th a t th e  p la y e r c o n tro ls  th e  s a m e  je t fig h te r; h o w -

e v e r, c e rta in  m is s io n s  m a y  s p e c ify  s o m e  c o n s tra in ts  o n  w h a t c a n  b e  d o n e . F o r e x a m p le ,

o n e  m is s io n  m a y  in v o lv e  p ro te c tin g  a n  o b je c tiv e  fro m  e n e m y  fig h te rs , th e  g o a l o f

a n o th e r m is s io n  m ig h t b e  to  d e s tro y  a n  e n e m y  b a s e , w h e re a s  a  th ird  m ig h t re q u ire  th e

p la y e r to  s im p ly  re a c h  a  c e rta in  lo c a tio n  w ith o u t firin g  h is  o r h e r w e a p o n s . E x a m p le s

o f g a m e s  in  w h ic h  n a rra tiv e ly  fra m e d  m is s io n s  a re  im p o rta n t in c lu d e  th e  W in g

C o m m a n d e r a n d  X -W in g  s e rie s . In  th e  e x a m p le s  m e n tio n e d , c h a n g e s  in  g a m e p la y ,

p a rtic u la r re s tric tio n s , a n d  g o a ls  o f a  m is s io n  a re  a ll fra m e d  in  a  n a rra tiv e  c o n te x t,

w ith o u t w h ic h  th e  p la y e r w o u ld  h a v e  g re a t d iffic u lty  fig u rin g  o u t h o w  to  s u c c e e d .

W e  h a v e  s h o w n , th r o u g h  th e  le n s  o f  s e g m e n ta tio n  o f  g a m e p la y , h o w  c la s s ic

a r c a d e  v id e o g a m e s  c a n  b e  id e a l o b je c ts  f o r  th e  a n a ly s is  o f  g a m e s , g a m e p la y , a n d  th e

d e s ig n  s p a c e  o f  g a m e s  in  g e n e r a l. I n  o u r  e y e s , c la s s ic  a r c a d e  g a m e s  a r e  th e  “ p r i-

m o r d ia l s o u p ” f r o m  w h ic h  m a n y  o f  th e  f u tu r e  c o n v e n tio n s  o f  g a m e  d e s ig n  w e r e  p r o -

p o s e d , e x p lo r e d , a n d  te s te d  o n  th e  p u b lic . I t is  in te r e s tin g  to  n o te  h o w  m a n y  o f  th e s e

c o n v e n tio n s  r e m a in  e v e n  a s  th e  te c h n o lo g ic a l c o n s tr a in ts  th a t a ff o r d e d  th e ir  c r e a tio n

n o  lo n g e r  e x is t. T h e  r e a s o n s  f o r  th is  a r e  y e t to  b e  e x p lo r e d , p a r tic u la r ly  h o w  th e s e

c o n v e n tio n s  h a v e  c o m e  to  s tr u c tu r e  th e  e x p e c ta tio n s  o f  p la y e r s  to g e th e r  w h ile  c o n -

tr ib u tin g  to w a r d  d e fin in g  g a m e  lite r a c y .

T h e  s im p lic ity  o f c la s s ic  a rc a d e  g a m e s , re la tiv e  to  c o n te m p o ra ry  g a m e s , p ro v id e s

u s , a s  re s e a rc h e rs , w ith  d ire c t a c c e s s  to  th e  o rig in a l “ b u ild in g  b lo c k s ” o f v id e o g a m e s .

In  c o n te m p o ra ry  g a m e s , th e s e  b u ild in g  b lo c k s  a re  o b s c u re d  b y  m u ltip le  la y e rs  o f c o m -

p le x ity  a n d  h ig h e r d e g re e s  o f in te rre la tio n s  b e tw e e n  th e m . A n a ly z in g  c la s s ic  a rc a d e

g a m e s  a llo w s  u s  to  u n d e rs ta n d  th e s e  b u ild in g  b lo c k s  a n d  d e fin e  a  ric h  v o c a b u la ry  to

d is c u s s  th e m . W e  c a n  o n ly  e x p e c t th e  d e s ig n  s p a c e  o f g a m e s  to  c o n tin u e  g ro w in g , a s

n e w  te c h n o lo g ie s  a re  d e v e lo p e d  a n d  n e w  d e s ig n  fe a tu re s  a re  e x p lo re d . T h e re fo re , w e

lo o k  fo rw a rd  to  e x p lo rin g , u n d e rs ta n d in g , re c o m b in in g , a n d  re d e s ig n in g  n e w  g a m e s
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u n d e r th e  lig h t o f a  ric h e r c o n c e p tu a l v o c a b u la ry  fo r th e  d is c u s s io n , a n a ly s is , a n d

c ritiq u e  o f g a m e s .

N otes

1. F u r th e r  d e ta ils  a r e  a v a ila b le  a t h ttp ://w w w .g a m e o n to lo g y .o rg .

2. O u r  u s e  o f  th e  te r m  chunk s h o u ld  b e  u n d e r s to o d  c o llo q u ia lly  a s  a  n o te w o r th y  p o r tio n  o f  g a m e p la y .

3. A n o th e r  p r o je c t s e e k in g  th e  s a m e  g o a ls  u s in g  a  d iff e r e n t m e th o d o lo g ic a l a p p r o a c h  c a n  b e  s e e n  in

( B jö r k  &  H o lo p a in e n , 20 0 5).

4. S e e  h ttp ://w w w .g a m e o n to lo g y .o rg .

5. T ic - ta c - to e  is  a  g a m e  b e tw e e n  tw o  p la y e r s , “ O ” a n d  “ X ,” w h o  a lte r n a te  in  m a r k in g  th e  s p a c e s  in

a  3 × 3 b o a r d . A  p la y e r  w in s  b y  g e ttin g  th r e e  o f  h is  o r  h e r  o w n  m a r k s  in  a  h o r iz o n ta l, v e r tic a l, o r  d ia g o -

n a l r o w .

6. W e  u s e  r o u n d s  in s te a d  o f  tu r n s  to  a v o id  c o n f u s io n  w ith  ta k in g  tu r n s .

7. A lte r n a te  n a m e s  in c lu d e  R o S h a m B o , J a n K e n P o n , M o r a , a n d  F a r k le .

8. A ta r i c a lle d  th is  m e c h a n is m  A d d - A - C o in . T h e  a c tu a l tim e  a w a r d e d  p e r  q u a r te r  d e p e n d e d  o n  h o w

th e  m a c h in e  w a s  c o n fig u r e d  b y  its  o p e r a to r.

9. I n  D u n g e o n s  &  D r a g o n s , le v e l c a n  r e f e r  to  th e  a m o u n t o f  p o w e r  a n d  e x p e r ie n c e  a  c h a r a c te r  h a s

( fif th  le v e l fig h te r  v s . s e c o n d  le v e l fig h te r )  a n d  th e  d e p th  o f  a  d u n g e o n  ( L e v e l 3 o f  th e  d u n g e o n  o f  d o o m ) .

10 . W e  a rg u e  th a t P a c - M a n ’s  s e g m e n ta tio n  o f  g a m e p la y  is  b y  c h a lle n g e , n o t s p a c e . I n  P a c - M a n , th e

p la y e r  m u s t a lw a y s  “ s o lv e ” th e  s a m e  m a z e  b u t in  e a c h  c a s e  fa c e s  a n  e v e r- in c r e a s in g  c h a lle n g e . T h e

p o w e r- p ills ’ e ff e c t is  s h o r te n e d , g iv in g  th e  p la y e r  le s s  tim e  to  c h a s e  a n d  p o te n tia lly  g o b b le  u p  g h o s ts .

11. A  r e f e r e n c e  to  th e  s k y s c r a p e r- c lim b in g , w o m a n - k id n a p p in g  g o r illa  in  th e  m o v ie  K ing K ong.

12. T h e  te r m  spatial check points is  u s e d  to  d iff e r e n tia te  it f r o m  check point, w h ic h  is  a n o th e r  e le m e n t

o f  o u r  o n to lo g y  th a t is  n o t n e c e s s a r ily  s p a tia l in  n a tu r e .

13. O r ig in a lly  f r o m  a n  in te r v ie w  in  1982. I w a ta  is  c u r r e n tly  p r e s id e n t o f  N in te n d o  C o . L td .

14. A n o th e r  e x a m p le  is  C r a z y  B a llo o n , in  w h ic h  th e  p la y e r  m u s t g u id e  a  b a llo o n  th r o u g h  a  m a z e  w ith -

o u t to u c h in g  th e  w a lls . T h e r e  is  n o  o p p o n e n t o r  tim e  lim it, th o u g h  a  lo n g  p e r io d  o f  in a c tio n  tr ig g e r s  th e

a p p e a r a n c e  o f  a  fa c e  th a t b lo w s  th e  b a llo o n  in to  th e  w a lls , w h e r e  it p o p s  ( T a ito , 1980 ).

15. S u c c e s s iv e  w a v e s  w o r k  s im ila r ly  b u t w ith  d iff e r e n t b o s s e s  a n d  o b je c tiv e s  f o r  e a c h  w a v e .

16. L a te r  g a m e s , s u c h  a s  P u n c h - O u t! ! , w o u ld  r e fin e  a n d  f u r th e r  d iff e r e n tia te  th e  g e n e r a l f o r m  o f  c h a l-

le n g e  s e g m e n ta tio n  b y  d e v e lo p in g  d is tin c t o p p o n e n ts  w ith  d iff e r e n t fig h tin g  s ty le s , p e r s o n a litie s , a n d

g r a p h ic a l r e p r e s e n ta tio n s  ( N in te n d o , 1984).
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