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B a c k g r o u n d 

Thi s stud y examine d th e effec t  o f  programmin g paradig m o n 
novic e progra m comprehension .  I t  follow s wor k whic h sough t 
t o characteris e progra m comprehensio n b y expert s (Penning -
ton ,  1987 )  an d novice s (Corritor e &  Wiedenbeck ,  1991 )  i n 
term s o f  informatio n categories .  Thes e categories ,  describe d 
by Pennington ,  are :  operation s (informatio n abou t  specifi c 
action s whic h tak e plac e i n th e code) ,  contro l  flow  (infor -
matio n abou t  sequenc e o f  event s occurrin g i n th e program) , 
dat a flow  (th e transformation s whic h dat a object s underg o 
durin g execution ,  includin g dat a dependencie s an d dat a struc -
tur e information) ,  stat e (time-slic e description s o f  th e stat e o f 
object s an d event s i n th e program) ,  an d functio n (informatio n 
abou t  th e overal l  goa l  o f  th e program ,  essentially ,  "Wha t  doe s 
th e progra m do?") . 

Penningto n (1987 )  studie d exper t  C O B OL an d F O R T R AN 
programmer s an d propose d a  two-stag e proces s o f  progra m 
comprehensio n i n whic h th e preliminar y dominan t  menta l 
representatio n tend s t o b e organise d i n term s o f  low-leve l 
contro l  flow  information .  A  mor e in-dept h understandin g o f 
th e progra m lead s t o th e buildin g o f  a  domai n mode l  base d o n 
a mor e functiona l  perspective ,  an d t o a n increas e i n th e us e o f 
functiona l  an d dat a flow  statement s t o describ e programs . 

A simila r  stud y o f  Pasca l  novice s foun d tha t  the y als o 
tende d t o us e low-leve l  procedura l  statement s whe n sum -
marisin g a  program ,  bu t  tha t  subject s i n th e uppe r  abilit y 
quartil e tende d t o behav e mor e lik e exper t  programmer s i n 
term s o f  a n increase d abilit y  t o handl e dataflo w an d func -
tiona l  question s (Corritor e &  Wiedenbeck ,  1991) . 

Thes e findings  rais e th e questio n o f  whethe r  "procedura l 
predominance "  result s fro m th e us e o f  procedura l  program -
min g languages .  Penningto n herselfquestione d th e generalit y 
of  result s fo r  language s othe r  tha n C O B OL an d F O R T R A N: 
ther e wa s evidenc e tha t  C O B OL programmer s wer e bette r  a t 
question s abou t  dataflo w tha n F O R T R AN programmers ,  an d 
tha t  thi s migh t  b e du e t o feature s o f  th e language s themselves . 

To addres s thi s question ,  a  stud y wa s carrie d ou t  o n Prolo g 
novices .  Sinc e Prolo g emphasise s functiona l  an d dat a flow  re -
quirements ,  i t  wa s expecte d tha t  novice s woul d provid e a  mor e 
abstract ,  functiona l  accoun t  o f  progra m behaviour ,  rathe r  tha n 
a procedurall y oriente d one . 

The Study 

The subject s wer e 7 4 first  yea r  universit y student s enrolle d i n 
a Prolo g course .  Eac h receive d a  packe t  containin g a  shor t 
descriptio n o f  th e experiment ,  instructions ,  a  practic e prob -
lem ,  six ,  randomly-ordered ,  shor t  recursiv e program s an d a 

questionnair e o n thei r  programmin g experience .  Subject s ha d 
five  minute s t o stud y eac h program ,  answe r  th e accompany -
in g question s an d writ e a  summar y statemen t  befor e turnin g 
t o th e nex t  program . 

Results and Discussion 

Result s o n th e comprehensio n question s showe d muc h th e 
same tren d a s tha t  o f  previou s studies :  question s focussin g o n 
low-leve l  aspect s o f  contro l  flow  wer e answere d significantl y 
mor e easil y tha n question s requirin g othe r  type s o f  informa -
tion .  However ,  dat a flow  question s wer e significantl y harde r 
t o answe r  tha n an y othe r  typ e o f  question . 

Followin g Pennington ,  th e progra m summarie s wer e clas -
sifie d int o thre e categories :  procedural ,  dat a flow  an d func -
tion .  Procedura l  progra m summarie s predominate d (45%) , 
althoug h no t  t o th e sam e exten t  a s i n previou s studie s (Pen -
ningto n foun d 5 7 % whil e Corritor e an d Wiedenbec k foun d 
5 0 % ) .  Furthermore ,  functiona l  progra m summarie s domi -
nate d ove r  dataflo w progra m summarie s ( 3 8 % v s 17%) ,  a 
tren d no t  foun d i n eithe r  o f  th e tw o previou s studies . 

I n furthe r  analyses ,  progra m summarie s wer e indepen -
dentl y rate d o n a  fou r  poin t  scal e accordin g t o correctnes s 
and completenes s o f  explanation .  I t  wa s foun d tha t  func -
tiona l  progra m summarie s wer e muc h mor e likel y t o b e rate d 
'Good '  o r  'Excellent '  (66.7% )  tha n dat a flow  (51.1% )  o r  pro -
cedura l  (50% )  summaries .  Th e implicatio n tha t  a  functiona l 
descriptio n i s mor e likel y t o b e correc t  i s  consisten t  wit h th e 
notio n tha t  th e functiona l  descriptio n correlate s wel l  wit h th e 
terminatio n o f  th e progra m comprehensio n process . 

I t  wa s conclude d tha t  th e choic e o f  programmin g languag e 
significantl y affect s novic e progra m understanding ,  althoug h 
procedurall y oriente d viewpoint s ten d t o predominat e eve n 
when,  a s i n th e cas e o f  Prolog ,  functional ,  dat a flow  ap -
proache s ar e emphasised .  Th e implication s fo r  th e teachin g 
of  programmin g ar e clea r  -  mor e effectiv e method s o f  chang -
in g novices '  "procedura l  bias "  ar e require d beyon d simpl y 
teachin g ne w programmin g languages . 
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