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ABSTRACT : 

Analogies a r e  used i m p l i c i t l y  o r  e x p l i c i t l y  a s  h e u r i s t i c  pro- 
cedures f o r  explor ing  problems, formulat ing hypotheses,  and gener- 
a t i n g  d i scour se  i n  t h e  a r t s  and t h e  sc iences .  A l l  of t h e  problem- 
so lv ing  s t r a t e g i e s  t h a t  a r e  commonly used across  t h e  d i s c i p l i n e s  
a r e  conceptual  models o r  cons t ruc t s  which ope ra t e  by means of anal- 
ogy. By understanding and teaching  t h e  problem-solving s t r a t e g i e s  
common t o  r h e t o r i c  and communication courses  and by encouraging ou r  
s t u d e n t s  t o  use t h e  problem-solving s t r a t e g i e s  t h a t  they l e a r n  i n  
t h e i r  own d i s c i p l i n e s  a s  h e u r i s t i c  probes t o  genera te  t h e  content  of 
t h e i r  d i scourse ,  we can teach them t r a n s f e r  s k i l l s  whi le  forg ing  an 
important t h e o r e t i c a l  l i n k  between t h e  conceptual  s t r a t e g i e s  and 
t h e o r e t i c a l  models used i n  t he  pure and appl ied  sc i ences ,  t h e  hum- 
a n i t i e s  and composition theory. The purpose of t h i s  paper  i s  t o  
i d e n t i f y  t h e  composing models which ope ra t e  by means of analogy, t o  
d i scuss  t h e  importance of ana log ica l  a c t s  i n  t h e  p rewr i t i ng  s t a g e  
of t h e  composing process ,  and t o  explore  t h e  r e l a t i o n s  between anal- 
o g i c a l  a c t s  and concept formation. 

ANALOGICAL ACTS AS CONCEPTUAL STRATEGIES 

Writ ing se rves  l ea rn ing  uniquely because w r i t i n g  
a s  process-and-product possesses  a c l u s t e r  of 
a t t r i b u t e s  t h a t  correspond uniquely t o  c e r t a i n  
powerful l e a r n i n g  s t r a t e g i e s .  

--Janet Emig 

A s  t e ache r s  and communicators, w e  a l l  use ana logic  forms as 
a i d s  i n  s o l v i n g  problems and i n  process ing  da ta .  P ropor t iona l  anal-  
og ie s ,  f i g u r a t i v e  ana logies ,  archetypes,  c o n s t r u c t s ,  metaphors, 
s i m i l e s  and phys i ca l ,  t heo r  t i c a l  and i n t e r p r e t a t i v e  models a r e  a l l  f 
examples of ana log ic  forms. These forms he lp  us t o  d iscover  and 
t o  communicate what we know e f f e c t i v e l y  and economically t o  o the r s .  
A prime reason f o r  t h e  e f f e c t i v e n e s s  of ana logic  forms a s  conceptual  
s t r a t e g i e s  is  t h a t  they demand an active--or b e t t e r  y e t ,  i n t e r ac t ive - -  
response from t h e  audience. J u s t  a s  t h e  w r i t e r  d i scovers  t h e  ana logic  
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r e l a t i o n s  between t h e  s u b j e c t  under i n v e s t i g a t i o n  and t h e  analogy used 
t o  explore  i t ,  t h e  audience must red iscover  t h e s e  r e l a t i o n s .  Our 
i n i t i a l  cogn i t i ve  response t o  a novel  analogy i s  a "synthe t ic"  o r  
" h o l i s t i c "  one: It c o n s i s t s  of a novel  a c t  of r ecogq i t i on  o r  an il lum- 
i n a t i n g  percept ion  of s i m i l a r i t y  between t h e  analogues. Af t e r  t h i s  
i n i t i a l  a c t  o f  r ecogn i t i on ,  we c a l l  upon ou r  a n a l y t i c a l  s k i l l s  t o  
"unpack" t h e  meaning of t h e  analogy and t o  determine i f  what i n i t i a l l y  
rang t r u e  f o r  us w i l l  indeed wi ths tand  c l o s e r  s c r u t i n y .  To a degree,  
t h i s  s h i f t  from s y n t h e s i s  t o  a n a l y s i s  and back again i s  a ma t t e r  of 
foregrounding and backgrounding. W. H. Lea therda le  desc r ibes  t h i s  
process  i n  --- The Role of  Analogy, Model and Metaphor i n  Science when -- 
he s t a t e s  t h a t  sometimes one and sometimes another  of t h e  ana log ic  
r e l a t i o n s  i s  brought i n t o  focus o r  juxtaposed wi th  t h i s  o r  t h a t  o t h e r  
r e l a t i o n :  " . . . sometimes c r y s t a l l i z i n g  out  only t o  d i s so lve  aga in  
under t h e  p re s su re  of d i scordant  f a c t s  drawn from o t h e r  a r eas .  . . . 112 

Our h igher  l e v e l  cogn i t i ve  s k i l l s  o f  s y n t h e s i s  and a n a l y s i s  a r e  
c a l l e d  i n t o  play when we read  the  fol lowing ad t h a t  an e l i t e  women's 
appa re l  shop p laced  i n  t h e  S t .  Paul  Chamber Orches t ra ' s  program no te s :  
"As Bach is t o  t h e  fugue; a s  Mozart i s  t o  t h e  divest imento;  a s  Beeth- 
oven i s  t o  t h e  symphony; s o  i s  Peck & Peck t o  women's c lo th ing .  
Class ica l . "  The r e l a t i o n s h i p s  s e t  up by t h i s  p ropor t iona l  analogy 
suggest  a sense  of s t y l e ,  q u a l i t y  and an ambience which go f a r  beyond 
s t a t i n g  t h a t  Peck & Peck s p e c i a l i z e s  i n  c l a s s i c a l  c lo th ing  f o r  women. 3 

Besides us ing  ana log ic  forms a s  pe r suas ive  and h e u r i s t i c  s t r a t e -  
g i e s  i n  a d v e r t i s i n g ,  c r e a t i v e  ana logies  s e rve  a very p r a c t i c a l  i n f o m -  
a t i v e  func t ion  i n  s c i ence  and engineering.  S c i e n t i s t s  have long used 
ana log ic  forms such as t h e  s o l a r  system model of atomic s t r u c t u r e  and 
t h e  b i l l i a r d  b a l l  model of gas molecules t o  guide t h e i r  r e sea rch  and 
t o  s e r v e  a s  pedagogical  t o o l s .  E l e c t r i c a l  engineers  have a l s o  borrowed 
t h e  language and concepts from a f a m i l i a r  a r e a  of knowledge t o  explore  
t h e  un fami l i a r  when they use t h e  language of hydrau l i c s  ( i . e .  , t h e  
p re s su re  and flow of l i q u i d s )  t o  exp la in  vo l t age  and amperage. A s  
t h e s e  examples i l l u s t r a t e ,  one of t h e  primary uses  of ana log ic  forms 
f o r  problem-solvers and communicators i s  t o  h e l p  them t o  grasp d i f f i -  
c u l t  concepts e a s i l y  by us ing  t h e  f a m i l i a r  as a probe t o  explore  t h e  
unknown. Since t h e  analogy t h a t  we "import" from a d i f f e r e n t ,  more 
f a m i l i a r  domain t o  explore  t h e  unknown has  i t s  laws and p r o p e r t i e s  
a l r eady  w e l l  worked o u t ,  it provides  us  w i th  a u s e f u l  s e t  of ca t egor i e s  
and a t t r i b u t e s  t h a t  can be used sys t ema t i ca l ly  t o  i n v e s t i g a t e  t h e  
sub j e c t  o r  problem under cons idera t ion .  Considering the  va lue  of 
ana log ic  forms a s  conceptual s t r a t e g i e s  and discovery procedures ,  t h e  
purpose of t h i s  paper  i s  t o  answer two ques t ions  concerning t h e  func t ion  
of ana log ic  forms: (1) How does t h e  use of ana logic  forms ac ros s  t h e  
d i s c i p l i n e s  compare wi th  ou r  use of  analogy i n  teaching  composition? 
and (2) What i s  t h e  r e l a t i o n s h i p  between ana log ica l  t h ink ing  and 
l e a r n i n g  i n  general?  



Any h i s t o r y  of thought might begin and end wi th  
t h e  s tatement  t h a t  man is an ana log ica l  animal. 

--S. Buchanan 

Analogic forms se rve  t h e  same d e s c r i p t i v e ,  explanatory and pre- 
d i c t i v e  func t ions  i n  composing t h a t  they do i n  o the r  d i s c i p l i n e s .  
The ana log ic  forms w e  use i n  composing he lp  us t o  a r range  informat ion  
i n t o  meaningful p a t t e r n s  and he lp  us t o  genera te  o r  invent  t h e  con- 
t e n t  of d i scourse .  Whenever we use o r  t each  s t r u c t u r a l  o r  i nven t iona l  
h e u r i s t i c s ,  we a r e  using ana logic  forms. I n  t h i s  s e c t i o n  of t h e  
paper ,  we w i l l  i d e n t i f y  t h r  ana logic  forms we use i n  teaching  w r i t i n g  
and explore  how they func t ion  i n  genera t ing  d iscourse .  

The composing s t r a t e g i e s  o r  h e u r i s t i c  procedures t h a t  we teach  
i n  composition classroom ope ra t e  ana log ica l ly ,  t h a t  i s ,  they  s e t  up 
an a n a l o g i c a l  r a t h e r  than  a l o g i c a l  r e l a t i o n s h i p  between t h e  composing 
s t r a t e g y  and t h e  r e s u l t i n g  d iscourse .  There a r e  two b a s i c  types  of  
composing s t r a t e g i e s  t h a t  we teach:  (1) s t r u c t u r a l  models, which 
func t ion  p r imar i ly  t o  genera te  t h e  form of d i scour se ,  and (2)  inven6 
t i o n a l  models, which a r e  used t o  genera te  t h e  content  of d i scourse .  

S t r u c t u r a l  Models 

Teachers of  journal ism and t e c h n i c a l  and p r o f e s s i o n a l  w r i t i n g  r e l y  
very heav i ly  on s t r u c t u r a l  models. These models usua l ly  c o n s i s t  of 
formats o r  o u t l i n e s  i d e n t i f y i n g  t h e  p a r t s  of a d i scourse  and i n d i c a t i n g  
how t o  sequence t h e  information.  D i f f e ren t  s t r u c t u r a l  models a r e  used 
f o r  genera t ing  t h e  arrangement p a t t e r n s  f o r  d i f f e r e n t  types of d i s -  
course such as t h e  i n v e r t e d  pyramid model f o r  a r ranging  news a r t i c l e s  
o r  t h e  causa l  a n a l y s i s  format f o r  a r ranging  the  d iscuss ion  i n  t rouble-  
shoot ing  r e p o r t s .  Other s t r u c t u r a l  models would inc lude  formats f o r  
proposa ls ,  p rogress  r e p o r t s  and t e c h n i c a l  memoranda, va r ious  types  of 
bus iness  correspondence and t e c h n i c a l  a r t i c l e s .  The primary func t ion  
of s t r u c t u r a l  models i s  t o  a i d  w r i t e r s  i n  organiz ing  raw d a t a  i n t o  
p a r t i c u l a r  types  of w r i t t e n  communication. We could schematize t h e  
a p p l i c a t i o n  of s t r u c t u r a l  models t o  raw d a t a  i n  t h e  fol lowing way: 

Topic o r  Problem + S t r u c t u r a l  Model j Discourse 
(raw da ta )  ( t o  s e l e c t ,  de- 

s e l e c t  and 
arange da t a )  

i . e .  ,mass of d a t a  s t r u c t u r a l  o u t l i n e  t h e  a c t u a l  
r e s u l t i n g  from a + f o r  a t e c h n i c a l  + t e c h n i c a l  
t e c h n i c a l  inves  ti- memorandum memorandum 
g a t  i on  



In  t h e  case of s t r u c t u r a l  models, the  analogic form they i l l u s t r a t e  
i s  t h e  d i r e c t ,  propor t ional  analogy. The propor t ional  analogy i d e n t i f i e s  
and explains t h e  formal o r  s t r u c t u r a l  s i m i l a r i t i e s  between t h e  model and 
t h e  discourse. Since these  s i m i l a r i t i e s  can be in fe r red  from d i r e c t  sense 
experience o r  from ordinary perception,  the  s t r u c t u r a l  models make use  of 
what philosophers c a l l  " f i r s t  order  p roper t i e s  of d i r e c t  relation115 and 
s e t  up almost a  1:l re la t ionsh ip  between t h e  model and t h e  discourse.  An 
example of a  s t r u c t u r a l  model i n  sc ience  which operates v i a  a  propor t ional  
analogy is  wing : b i r d  :: f i n  : f i s h .  The r e l a t i o n s  between t h e  b i r d ' s  
wing and t h e  f i s h ' s  f i n  can be e a s i l y  determined by examining t h e  form and 
funct ion  of these  anatomical p a r t s .  I n  composition models, however, t h e  
s i m i l a r i t i e s  between t h e  s t r u c t u r a l  model and t h e  discourse a r e  even more 
f l e x i b l e .  When w e  analyze the  discourse i n t o  i ts  component p a r t s ,  t h e  
s t r u c t u r a l  model used t o  generate it becomes apparent.  The "purpose s t a t e -  
ment model" and t h e  following purpose statement taken from Mathes and 
Stevenson's Designing Technical ~ e p o r t s ~ s e r v e  t o  i l l u s t r a t e  t h e  analogica l  
r e l a t i o n s  between s t r u c t u r a l  models and t h e  discourse:  

Purpose Statement Model Discourse 

1. Problem and context Symmetrically s p i r a l e d  curves accommodate 
t h e  na tu ra l  dr iv ing path of t h e  motorist .  
When properly designed, these  curves pro- 
duce a more comfortable and s a f e r  r ide .  
However, engineers have h e s i t a t e d  t o  use  
these  curves because of t h e  d i f f i c u l t y  i n  

2. Assignment o r  t echn ica l  ca lcu la t ing  them. Consequently, t h e  sym- 
t a s k s  me t r i ca l ly  sp i ra l ed  curve program was 

designed and w r i t t e n  t o  quickly compute 
3 .  Rhetorical purpose the basic characterist ics of the curve. 

This  memo explains how t o  arrange t h e  
necessary da ta  on computer cards so  t h a t  
highway engineers can use t h e  symmetrically 
s p i r a l e d  curve program t o  design a curve 
(p. 2 6 ) .  

By comparing the  model with t h e  sample d iscourse ,  we f i n d  t h a t  t h e  
s t r u c t u r a l  model s e t s  up a funct ional  r e l a t i o n s h i p  with t h e  discourse. 
The model describes and explains t h e  arrangement of t h e  information by 
o u t l i n i n g  t h e  component p a r t s  of an e f f e c t i v e  purpose statement. To 
evaluate  a  purpose statement t h a t  has been previously w r i t t e n  o r  t o  generate 
a  new statement,  we can use  t h e  model a s  a  guide and check l i s t .  Used a s  
a  guide, t h e  model serves  a  p red ic t ive  funct ion ,  predic t ing  t h e  form of 
o the r  successful  purpose statements. 

Since we a r e  deal ing  with d i r e c t  r e l a t i o n s  between t h e  p a r t s  of t h e  
model and t h e  discourse under considerat ion,  we a r e  e a s i l y  tempted t o  
teach s t r u c t u r a l  models p resc r ip t ive ly .  However, t h e  model i s  a theo- 
r e t i c a l  cons t ruct  and i t s  r e l a t i o n s  t o  t h e  discourse a r e  analogous r a t h e r  
than log ica l .  Because they p o s i t  analogous r e l a t i o n s  with t h e  discourse,  



t h e  s t r u c t u r a l  models can only be considered guides t o  reason o r  sug- 
gested arrangement pa t t e rns .  I n  o the r  words, they provide u s  with 
h e u r i s t i c  procedures r a t h e r  than with algorithms. 

Inventional  .Models 

Inventional  models a l s o  operate by means of analogy, but t h e  ana- 
l o g i c a l  r e l a t i o n s  pos i ted  here  a r e  resemblances of r e l a t i o n s  r a t h e r  than 
d i r e c t  r e l a t i o n s  of f i r s t  order  proper t ies .  Some inventional  models, 
l i k e  Rohman and Wlecke's prewrit ing models, i n s t r u c t  t h e  writer t o  invent 
h i s  o r  h e r  own "su i t ab le  analogies" f o r  exploring a problem o r  top ic .7  
I n  o the r  ins t ances ,  t h e  w r i t e r  is presented with s p e c i f i c  genera t ive  ana- 
logies  such a s  the  part icle-wave-field analogy (drawn from physics)  used 
i n  tagmemic invention o r  t h e  d ramat i s t i c  analogy used i n  Burke's Pentad. 8 
The w r i t e r  i s  then ins t ruc ted  t o  apply these  c rea t ive  analogies a s  
perspect ives  f o r  exploring problems and f o r  generat ing the  content of 
discourse.  

Most inventional  models operate by means of e s o t e r i c  and c r e a t i v e  
analogies imported from another domain of our experience, These c r e a t i v e  
analogies must have, a s  i t  were, "a l i f e  of t h e i r  own," independent from 
those p roper t i e s  we a r e  using them t o  explain. When we employ c r e a t i v e  
analogies t o  invent discourse,  we import both t h e  analogy and a l l  of i t s  
assoc ia t ions  from t h a t  o the r  domain. The imported analogy together  with 
i ts  complex system of associa t ions  provides us with a f a m i l i a r  s e t  of 
ca tegor ies  and assumptions t h a t  we can use a s  perspectives t o  a i d  us  i n  
exploring,  descr ib ing and explaining t h e  "topic analogue," o r  problem 
under inves t iga t ion .  We could schematize t h e  appl ica t ion  of inventional  
models t o  a problem under inves t iga t ion  i n  the  following way: 

- 
Topic o r  Problem + Inventional  Model 
f o r  inves t iga t ion  ( t o  s t imula te  memory, 

imagination and i n t u i -  
t i o n  by discovering 
pos i t ive ,  negative 
and quest ionable 
analogous r e l a t i o n s )  

$. 
Raw Data, S t r u c t u r a l  Models 

Novel Ins igh t s ,  + ( t o  s e l e c t ,  dese lec t  --) Discourse 
Unique perspectives and arrange data)  

A s  t h i s  process diagram i l l u s t r a t e s ,  t h e  inventional  models a r e  
employed p r i o r  t o  and a t  a d i f f e r e n t  l e v e l  than t h e  s t r u c t u r a l  models. 
Instead of s e t t i n g  up a proport ional  r e l a t ionsh ip  between t h e  model 
and t h e  d iscourse  (as t h e  s t r u c t u r a l  models do), t h e  invent ional  models 
a r e  another  s t e p  removed. The re la t ionsh ip  they s e t  up with t h e  discourse 
is more a b s t r a c t  and e s o t e r i c .  The inventional  models e s t a b l i s h  a d i r e c t  



r e l a t ionsh ip  with t h e  writer's cogni t ive  processes ( i .e . ,  with h i s  
perceptual  s k i l l s ,  problem-solving s k i l l s ,  learning s k i l l s  and verbal  
s k i l l s ) .  I n  t h i s  way, t h e  inventional  models guide reason and s t imula te  
i n t u i t i o n  t o  a i d  t h e  w r i t e r  i n  discovering t h e  content of discourse.  

To expla in  t h e  r e l a t ionsh ip  between t h e  invent ional  models and 
t h e  w r i t e r ' s  cogni t ive  processes, we must explore t h e  process of ana- 
l o g i c a l  th inking i t s e l f .  When t h e  w r i t e r  app l i e s  an invent ional  model 
(or c r e a t i v e  analogy) t o  a t o p i c  analogue, he is performing what Leatherdale 
c a l l s  an "analogical  a c t e n 9  An analogica l  a c t  cons i s t s  of a novel a c t  of 
recogni t ion  followed by an examination of t h e  f e a t u r e s  and p roper t i e s  of 
t h e  t o p i c  under inves t iga t ion  from t h e  perspective of s imi la r  f e a t u r e s  i n  
t h e  invent ional  model. The analogous r e l a t i o n s  between these  two s e t s  of 
f ea tu res  can be c l a s s i f i e d  as  "pos i t ive ,"  "negative" o r  quest ionable 
("neutral") analogues.1° The following diagram dep ic t s  what occurs during 
analogica l  thinking:  

Topic o r  Problem + Inventional  Model C-) h a l o g i c a l  Act 
under inves t iga t ion  (recognit ion of novel 

s i m i l a r i t i e s  leading 
i.e. ,  (atomic s t r u c t u r e )  + ( s o l a r  system - t o  p o s i t i v e ,  negative 

model) and n e u t r a l  analogues) 

We can explain t h i s  process by descr ib ing what occurred when Niels  
Bohr discovered t h e  s t r u c t u r a l  s i m i l a r i t i e s  between s o l a r  systems and 
atoms. Bohr used what he already knew about t h e  s t r u c t u r e  of t h e  s o l a r  
system a s  an analogy f o r  r e l a t i n g  t h e  i s o l a t e d  f a c t s  and specula t ion  then 
current  about t h e  atom. Since t h e  p roper t i e s  of the  s o l a r  system were 
d i r e c t l y  observable, w e l l  worked ou t  and easy t o  extend and genera l ize  
about,  he  used them a s  an imported analogy t o  make t h e  s t r ange  and unknown 
famil iar .  Af ter  h i s  i n i t i a l  i l luminat ing  perception of t h e  s i m i l a r i t y  i n  
s t r u c t u r e  between s o l a r  systems and atoms, Bohr had t o  work out  t h e  i m -  
p l i c a t i o n s  of these  resemblances by iden t i fy ing  and analyzing t h e  pos i t ive ,  
negat ive  and neu t ra l  analogues generated by t h i s  analogica l  a c t .  When he  
compared, f o r  example, t h e  s o l a r  system's l a rge  c e n t r a l  sun o rb i t ed  by 
p lane t s  with t h e  atom's l a rge  nucleus o rb i t ed  by e lec t rons ,  he i d e n t i f i e d  
a p o s i t i v e  analogue. The d iscrepancies  i n  s i z e  and physical  composition 
between t h e  s o l a r  system and t h e  atom were i d e n t i f i e d  a s  negative analogues-- 
o r  a reas  where t h e  analogy breaks down. Useful c r e a t i v e  analogies should 
enable t h e  inves t iga to r  not only t o  i d e n t i f y  and explain obvious p o s i t i v e  
and negative analogues, but a l s o  t o  p red ic t  novel s i m i l a r i t i e s  based on 
p roper t i e s  o r  r e l a t i o n s  t h a t  he  has not  y e t  used o r  t h a t  were less apparent 
i n i t i a l l y  . 

The p red ic t ion  of new r e l a t i o n s ,  suggested by t h e  imported analogy 
a t t e s t  t o  t h e  h e u r i s t i c  value of t h e  model. For example, s i n c e  Bohr 
knew t h a t  t h e r e  i s  a fo rce  ca l l ed  g rav i ty  holding t h e  p lane t s  i n  t h e i r  
o r b i t s  around t h e  sun, he  was l ed  t o  pos tu la te  an analogous f o r c e  
( e l e c t r i c a l  charges) holding e lec t rons  i n  t h e i r  o r b i t s  around t h e  nucleus. 



Such novel predic t ion ,  based on t h e  known proper t ies  of t h e  model serve  
a s  h e u r i s t i c  probes t o  guide research sys temat ica l ly ,  r a t h e r  than hap- 
hazardly. The pos tu la ted  r e l a t i o n s  a r e  considered "neutral  analogues" 
u n t i l ,  a f t e r  t e s t i n g  and v e r i f i c a t i o n ,  they can be included a s  p a r t  of 
e i t h e r  t h e  p o s i t i v e  o r  negative analogues. The usefulness of t h e  invent ional  
model a s  a conceptual s t r a t e g y  f o r  extending knowledge and discovering new 
knowledge can be evaluated by t h e  q u a l i t y  of i t s  p red ic t ive  power o r  i ts  
a b i l i t y  t o  guide research successful ly  over time. 

Although our d iscuss ion of t h e  s o l a r  system model of atomic s t r u c t u r e  
is  f a r  from complete, it has i l l u s t r a t e d  t h a t  inventional  models, operat ing 
by means of c r e a t i v e  analogies,  sys temat ica l ly  d i r e c t  t h e  w r i t e r ' s  pro- 
blem explora t ion  by providing unique perspectives on t h e  problem. The 
model helps t h e  w r i t e r  t o  generate use fu l  d a t a  by iden t i fy ing  p o s i t i v e  and 
negative analogues. The quest ionable o r  n e u t r a l  analogues r e s u l t i n g  from 
analogica l  th inking can a i d  t h e  w r i t e r  i n  forming preliminary hypotheses. 
A s  t h e  s o l a r  system model demonstrates, t h e  epistemic value of t h e  model 
is  o f t e n  found i n  i t s  n e u t r a l  analogues: while t h e  p o s i t i v e  and negative 
analogues extend our knowledge about t h e  problem, t h e  n e u t r a l  analogues 
r a i s e  quest ions which may lead t o  t h e  discovery of new knowledge. The 
raw da ta ,  novel i n s i g h t s  and unique perspectives generated by applying 
invent ional  models t o  puzzling problems enable writers t o  discover f ea tu res  
p roper t i e s  and r e l a t i o n s  which reformulate t h e i r  knowledge about t h e  world. 
Both t h e  s t r u c t u r a l  and t h e  inventional  models, the re fo re ,  serve  a s  con- 
ceptual  s t r a t e g i e s  i n  problem-solving and communication s i t u a t i o n s .  The 
quest ion remaining t o  be answered i s :  How does t h e  analogica l  th inking 
which occurs whenever w e  apply composing models r e l a t e  t o  concept formation 
and t o  learning i n  general? 

A s  philosophy grows more a b s t r a c t ,  we th ink  increas ingly  
by means of metaphors t h a t  we profess not: t o  be r e ly ing  
on. --I. A. Richards 

Janet  Emig argues b r i l l i a n t l y  i n  "Writing as  a Mode of Learning" 
t h a t  wr i t ing  is  a unique mode of learning because of i t s  unique and 
immediate form of feedback and reinforcement. The information from t h e  
process of writing". . . is  immediately and v i s i b l y  ava i l ab le  a s  t h a t  
por t ion  of t h e  product already wri t ten .  The importance f o r  learning of 
a product i n  a f a m i l i a r  and ava i l ab le  medium f o r  immediate, l i t e r a l  
( t h a t  is ,  v i s u a l )  re-scanning and review cannot . . . be overstated. ' '  11 

Emig concludes by s t a t i n g  t h a t  t h e  process and product of wr i t ing  share  
many f e a t u r e s  with successful  learning s t r a t e g i e s ,  and she proceeds t o  
enumerate four  of these  shared fea tu res  i n  he r  a r t i c l e .  Our discussion 
of t h e  funct ion  of composing models i n  teaching wr i t ing  and t h e  r e l a t ionsh ip  



of these  models t o  cogni t ive  s t r a t e g i e s  i d e n t i f i e s  y e t  another  corre-  
spondence between wr i t ing  and learning:  the  use  of analogica l  th inking 
as  a cogni t ive  s t r a t e g y  f o r  discovering knowledge. 

I n  more poe t i c  terms, Nietzsche recognized t h e  r e l a t ionsh ip  of 
analogica l  th inking t o  discovering knowledge when he described t h e  
acqu i s i t ion  of language as  a metaphoric (or  analogic)  process: 

A nerve st imulus,  f i r s t  transformed i n t o  a percept!  
F i r s t  metaphor! The percept  again copied i n t o  a sound! 
Second metaphor! And each time he  (man) leaps  completely 
out  of one sphere r i g h t  i n t o  t h e  midst of an e n t i r e l y  
d i f f e r e n t  one. . . . What the re fo re  is t r u t h ?  A mobile 
army of metaphors, metonymies, anthropomorphisms: i n  
s h o r t  a sum of human r e l a t i o n s  which became p o e t i c a l l y  
and r h e t o r i c a l l y  i n t e n s i f i e d ,  metamorphosed, adorned, 
and a f t e r  long usage seem t o  a na t ion  f ixed,  canonic 
and binding; t r u t h s  a r e  i l l u s i o n s  of which one has 
fo rgo t t en  t h a t  they a r e  i l l u s i o n s ;  worn out  metaphors 
which have become powerless t o  a f f e c t  the  senses;  coins 
which have t h e i r  obverse effaced and now a r e  no longer 
of account a s  coins but  merely a s  metal. 12 

Nie tzsche ' s  ana lys i s  of t h e  r e l a t ionsh ip  of language t o  knowledge 
( t r u t h )  leads us  t o  a view of man a s  an "analogical  animal." Man 
does not dea l  with u l t ima te  r ea l i ty - - the  Thing-in-I tself .  "The Thing- 
i n - I t s e l f  (pure t r u t h ,  according t o  Nietzsche) is . . . q u i t e  incompre- 
hens ib le  t o  the  c r e a t o r  of language and not  worth making any g rea t  endeavor 
t o  obtain.  He designates only t h e  r e l a t i o n s  of th ings  t o  men and f o r  t h e i r  
expression he c a l l s  t o  h i s  help the most daring metaphors."13 Nietzsche 
agrees,  then ,  t h a t  we a r e  incapable of perceiving Reali ty.  Ins tead ,  we 
c r e a t e  i n  our minds our own r e a l i t i e s ,  a s  bes t  we can, based on our capac i t i e s  
t o  r ece ive  and process sensory da ta  and our perceptions concerning t h a t  data.  
I n  t h i s  way, w e  invent our own r e a l i t i e s .  

The process of inventing r e a l i t y  is aided by analogica l  th inking a t  
a very b a s i c  l e v e l  of cognition. When we a r e  faced with a t o t a l l y  new 
problem o r  s i t u a t i o n ,  our minds do not know how t o  recognize o r  explore 
t h e  unknown because we have no pre-programmed c l a s s i f i c a t i o n  system by 
which t o  organize our perceptions.  Our a b i l i t y  t o  perceive something is  
a learned a b i l i t y ,  and we come t o  recognize and understand t h e  unknown by 
comparinq it t o  knowledge pa t t e rns  with which we a r e  already fami l i a r .  
This search f o r  resemblances between t h e  unknown and t h e  f ami l i a r  i s  t h e  
crux of a l l  analogica l  thinking. The pre-programmed o r  f a m i l i a r  models o r  
procedures which we apply t o  unknowns i n  l i f e  enable us  t o  discover c l a s s -  
i f i c a t i o n  systems t o  order  t h e  p o s i t i v e ,  negative and n e u t r a l  analogues 
between a t o p i c  analogue (or  problem) and t h e  imported analogy and t o  make 
them i n t e l l i g i b l e .  There i s  a bas ic  correspondence, then,  between t h e  
analogica l  th inking employed i n  successful  learning and analogica l  th inking 
a s  a composing s t r a t egy .  



The importance of analogica l  th inking t o  composition and communi- 
ca t ion  stems from i t s  h e u r i s t i c  and epistemic a t t r i b u t e s .  To explain 
t h e  epistemic funct ion  of analogica l  th inkihg,  we must understand t h e  
memory and l o g i c  functions of t h e  brain.  The memory function s t o r e s  
information t h a t  has been s e l e c t i v e l y  received and s e l e c t i v e l y  t r a n s l a t e d  
with s t r u c t u r e ,  meaning and value added t o  it. The log ic  funct ion ,  on 
t h e  o the r  hand, compares incoming da ta  t o  s to red  information and uses 
t h i s  comparison as  a b a s i s  f o r  determining how t o  i n t e r p r e t  and respond 
t o  new data.  We can only evaluate  new ideas o r  opinions by comparing 
them with t h e  ideas and opinions we already have. The more ideas and 
opinions we become f a m i l i a r  with, t h e  g r e a t e r  is our bas i s  f o r  comparison 
and f o r  understanding even more. L i t e r a l l y ,  learning increases  our 
a b i l i t y  t o  l ea rn  more. 14 

The sensory s t imula t ion  t h a t  we note  and respond t o  becomes processed 
information. A s  we evaluate t h i s  processed information, we send ourselves 
i n t e r n a l  feedback. It is  by t h e  process of ge t t ing  i n t e r n a l  and ex te rna l  
feedback on already processed information t h a t  we learn .  I n  wr i t ing ,  a l s o ,  
a s  Emig maintains,  t h e  unique and immediate processing of feedback from 
t h e  por t ion  of t h e  product completed leads t o  a unique form of learning.  

Analogical thinking,  operat ing a s  p a r t  of t h e  "logic" funct ion  of 
t h e  b ra in ,  enables us  t o  compare problematic da ta  and unknowns t o  s to red  
information and t o  use  t h i s  comparison a s  a b a s i s  f o r  determining how t o  
i n t e r p r e t  and t o  respond t o  new data.  We could summarize t h e  r o l e  of 
analogica l  th inking i n  concept formation and, correspondingly, i n  t h e  
composing process,  by noting t h a t  analogica l  thinking involves t h e  per- 
cept ion  of novel i n s i g h t s  and resemblances. The c l a s s i f i c a t i o n  and 
systematic explora t ion  of these  i n s i g h t s ,  guided by the  s t r u c t u r e  of t h e  
imported analogy, br ings  our problem-solving s k i l l s  t o  bear  on t h e  data.  
A s  we process both i n t e r n a l  and ex te rna l  feedback t h a t  we ge t  from com- 
paring t h e  unknown with t h e  f ami l i a r  s to red  information, we learn .  When 
we attempt t o  communicate what we have learned i n  t h e  process,  we a l s o  
involve our ve rba l  s k i l l s .  To communicate our perceptions,  we sometimes 
even borrow t h e  language of t h e  imported analogy (such a s  hydraul ics)  t o  
t a l k  about t h e  top ic  analogue ( e l e c t r i c i t y )  u n t i l  we e i t h e r  c r e a t e  a new 
s e t  of terms and concepts ( l i k e  vol tage  and amperage) t o  represent  our 
new knowledge o r  u n t i l  we extend t h e  meaning of t h e  o ld  terms (pressure 
and flow). Therefore, by teaching analogica l  a c t s  a s  conceptual s t r a t -  
egies  f o r  exploring problems and generat ing t h e  form and content  of 
d iscourse ,  we a r e  forging another l i n k  between learning and wr i t ing  t o  
support our  contention t h a t  wr i t ing  i s  a unique mode of learning.  
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