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ABSTRACT 

DISCOURSE MATRIX ANALYSIS: AN EMPIRICAL STUDY OF A SAMPLE PEDAGOGY 

T h i s  s t u d y  was a n  a t t e m p t  t o  b e t t e r  t e a c h  pa ragraph  s t r u c t u r e  t o  e n g i n e e r i n g  

technology s t u d e n t s  u s i n g  t h e  Coe m o d i f i c a t i o n  of a  Nold-Davis d i s c o u r s e  

m a t r i x .  The s t u d e n t s  were randomly d i v i d e d  i n t o  m a t r i x  a n a l y s i s  and t r a d -  

i t i o n a l  i n s t r u c t i o n .  A s  a  p r e t e s t  pa ragraph ,  t h e  groups  responded t o  similar 

q u e s t i o n s  des igned  t o  e l i c i t  a  p a r t i c u l a r  t y p e  of g e n e r a l - t o - s p e c i f i c  para-  

graph found i n  ' t e c h n i c a l '  w r i t i n g  and t h e n  r e c e i v e d  e i t h e r  m a t r i x  a n a l y s i s  o r  

t r a d i t i o n a l  i n s t r u c t i o n .  I n  t h e  p o s t t e s t ,  t h e  q u e s t i o n s  were r e v e r s e d  and t h e  

pa ragraphs  were coded,  drawn as a  m a t r i x  and s c o r e d .  

Pa ragraphs  were s c o r e d  as t o  how w e l l  they  provided f i v e  c h a r a c t e r i s t i c s :  1 )  a 

g e n e r a l  t o p i c  s e n t e n c e ,  2 )  i d e a  s t r i n g s  w i t h  t h r e e  o r  more l e v e l s ,  3) i d e a  

s t r i n g s  developed by c o o r d i n a t i o n  o r  s u b o r d i n a t i o n ,  4 )  i d e a  s t r i n g s  c o n t a i n i n g  

no i r r e l e v a n t  T-un i t s ,  5) no r e g e n e r a l i z a t i o n  i n  t h e  f i n a l  i d e a  s t r i n g .  Two 

ANOVAs were performed w i t h  t h e  p=0.05. 

F i r s t ,  t h e  t o t a l  mean s c o r e s  of t h e  groups  were c o n t r a s t e d .  The m a t r i x  ana ly -  

sis group s c o r e s  improved by 1.0466 p o i n t s  w h i l e  t h e  t r a d i t i o n a l  s c o r e s  i m -  

proved by 0.4006 p o i n t s  w i t h  a p=0.0000. Second, t h e  mean s c o r e s  of t h e  two 

g roups  were c o n t r a s t e d  c h a r a c t e r i s t i c  by c h a r a c t e r i s t i c .  The m a t r i x  a n a l y s i s  

group s c o r e d  h i g h e r  i n  a l l  c h a r a c t e r i s t i c s  t h a n  t h e  t r a d i t i o n a l  group d i d ,  and 

t h r e e  of t h e s e  s c o r e s  were s i g n i f i c a n t :  i d e a  s t r i n g s  of t h r e e  o r  more l e v e l s ,  

and i d e a  s t r i n g s  developed by c o o r d i n a t i o n  and s u b o r d i n a t i o n ,  p=0.001; no 

r e g e n e r a l i z a t i o n  i n  t h e  f i n a l  i d e a  s t r i n g ,  p=0.003. I n  t o p i c  s e n t e n c e  

p r o d u c t i o n ,  t h e  d i f f e r e n c e s  were n o t  s i g n i f i c a n t .  I n  i d e a  s t r i n g s  w i t h  no 

i r r e l e v a n t  T-un i t s ,  t h e  groups  were n o t  homogeneous b e f o r e  i n s t r u c t i o n .  



These changes  were produced by s e v e r a l  of t h e  m a t r i x ' s  c h a r a c t e r i s t i c s .  I t  i s  

t h e o r e t i c a l l y  and e m p i r i c a l l y  sound and a c t i v e l y  i n v o l v e s  s t u d e n t s  i n  t h e  

w r i t i n g  p r o c e s s .  It e x t e n d s  p r e v i o u s l y  l e a r n e d  i n f o r m a t i o n  by fo rming  a 

' c o g n i t i v e  b r i d g e '  t o  new knowledge. T h i s  h igh ly -adap tab le  s t r u c t u r e  may moti- 

v a t e  t h e  ' unmot iva ted '  s t u d e n t  by open ing  up new ways t o  g e n e r a t e  ' r u l e s '  f o r  

pa ragraphs .  
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CHAPTER I 

INTRODUCTION 

The Problem 

T h i s  t h e s i s ,  and t h e  r e s e a r c h  behind i t ,  s p r a n g  from a p r a c t i c a l  problem, n o t  

as a t h e o r e t i c a l  i n v e s t i g a t i o n  of  a n  a s p e c t  of r h e t o r i c .  A s  a composi t ion 

i n s t r u c t o r  a t  t h e  B r i t i s h  Columbia I n s t i t u t e  of Technology,  I was d i s s a t i s f i e d  

w i t h  my s t u d e n t s '  a b i l i t y  t o  w r i t e  wel l -developed,  u n i f i e d  , c o h e r e n t  para-  

g r a p h s  i n  t h e i r  day-to-day t e c h n i c a l  w r i t i n g  ass ignments .  

Although most of t h e  e n t e r i n g  s t u d e n t s  had s p e n t  twe lve  y e a r s  o r  more i n  

t h e  p u b l i c  e d u c a t i o n  sys tem of Canada and o t h e r  c o u n t r i e s ,  they  wro te  what I 

f e l t  were poor pa ragraphs .  T h e i r  pa ragraphs  showed l i t t l e  o r  no c o n s i s t e n t  

o r g a n i z a t i o n ,  l a c k e d  development and g e n e r a l l y  f a i l e d  t o  complete ly  and c i e a r -  

l y  e x p l a i n  a  t o p i c ,  one t h e y  knew from l a b o r a t o r y  e x p e r i e n c e  o r  from p e r s o n a l  

knowledge. I n  Burke ' s  s e n s e ,  t h e y  l a c k e d  form: "...an a r o u s i n g  and f u l f i l l m e n t  

of  d e s i r e s .  A work h a s  form i n  s o  f a r  as one p a r t  of i t  l e a d s  t h e  r e a d e r  t o  

a n t i c i p a t e  o t h e r  p a r t s ,  t o  b e  g r a t i f i e d  by t h e  sequence." (Burke, 1953) 

The f o l l o w i n g  paragraph from one e n t e r i n g  s t u d e n t  i s  t y p i c a l  and by no 

means a n  ext reme c a s e .  When asked why he  chose  t o  a t t e n d  B.C.I.T., he wrote :  

I chose  B.I.C.T. because  of  i ts r e p u t a t i o n .  S t u d e n t s  l e a r n  a 
l o t  of d i s c i p l i n e  and p r e s s u r e .  I went t o  B.C.I.T. and took  
a n o t h e r  program. With my p a s t  e x p e r i e n c e  and t h e  employment 
f o r c e ,  I am a b l e  t o  i d e n t i f y  and a b s o r b  i m p o r t a n t  s u b j e c t s  



which w i l l  b e n e f i t  bo th  myself and my f u t u r e  employers.  

With t h i s  s t u d e n t  and o t h e r s  l i k e  him, I c l o s e l y  fo l lowed  a number of 

t e c h n i c a l  w r i t i n g  t e x t s '  e x p l a n a t i o n  of how t o  g e n e r a t e ,  develop and o r g a n i z e  

p a r a g r a p h s  i n  t h e  wri t ing-as-product  methodology. From Houp and P e a r s a l l ' s  

R e p o r t i n g  T e c h n i c a l  I n f o r m a t i o n  (1980),  I t a u g h t  c l a s s i f i c a t i o n  and p a r t i t i o n .  

From M i l l s  and W a l t e r ' s  T e c h n i c a l  W r i t i n g  (1978) I t a u g h t  o u t l i n i n g .  A f t e r  

two o r  t h r e e  weeks of l e c t u r e  and p r a c t i c e ,  t h e  s t u d e n t s  g e n e r a l l y  st i l l  w r o t e  

pa ragraphs  t h a t  l a c k e d  u n i t y ,  coherence  and emphasis.  To be  s u r e ,  t h e  para-  

g r a p h s  were a b i t  b e t t e r .  Many of them c o n t a i n e d  r e l e v a n t  t o p i c  s e n t e n c e s ,  b u t  

t r u l y  t h e y  were n o t  s u b s t a n t i v e l y  b e t t e r  o r g a n i z e d  o r  developed,  nor  were they  

more c o h e r e n t .  C l e a r l y ,  t h e  wri t ing-as-product  approach I used was n o t  h e l p i n g  

me t e a c h  s t u d e n t s  how t o  write b e t t e r  pa ragraphs  t h a n  they  had w r i t t e n  two o r  

t h r e e  weeks b e f o r e .  

Over t h e  c o u r s e  of two y e a r s ,  as o t h e r  s t u d e n t s  e n r o l l e d  i n  my c o u r s e s ,  1 

t a u g h t  from more academic t e x t s  because  I f e l t  I needed a c l o s e r  l i n k  w i t h  

"real" w r i t i n g  t e x t s .  I n s t e a d  of  u s i n g  t e c h n i c a l  w r i t i n g  t e x t s ,  I s e l e c t e d  

g e n e r a l  compos i t ion  t e x t s ,  t h e  backbone of many h i g h  schoo l  and u n i v e r s i t y  

w r i t i n g  c o u r s e s .  Much t o  t h e i r  dismay, my s t u d e n t s  now r e c e i v e d  more academic 

i n f o r m a t i o n  and ass ignments .  However, a f t e r  t h e  same two o r  t h r e e  weeks of  

i n s t r u c t i o n  and p r a c t i c e ,  t h e y  wro te  i n  much t h e  same way as my f i r s t  two o r  

t h r e e  g roups  of  s t u d e n t s  wrote .  T h e i r  pa ragraphs  l acked  t o d a y ' s  ho ly  t r i n i t y :  

u n i t y ,  coherence  and emphasis.  

Though t h e  composi t ion t e x t s  c l e a r l y  d i d  - n o t  shed more l i g h t  on t h e  way I 



should t e a c h  pa ragraph  o r g a n i z a t i o n  and s t r u c t u r e ,  I saw many pa ragraphs  

ana lyzed  and many i l l u s t r a t i o n s  of t h e  shape  of e x c e l l e n t  pa ragraphs .  Sher idan  

~ a k e r ' s  P r a c t i c a l  S t y l i s t  (1977) asked t h e  writer t o  c r e a t e  a f i r s t  para-  

graph l i k e  a f u n n e l ,  and t o  produce a n  e s s a y  i n  t h e  s h a p e  of a  keyhole .  James 

~ c c r i m m o n ' s  W r i t i n g  -- With A Purpose  (1957) used a v a r i e t y  of smal l  a r rows  t o  

d e n o t e  movement and coherence  w i t h i n  a p a r a g r a p h ,  a n d ,  u s i n g  t h e s e  a r rows ,  

demonstra ted  t i m e  and space  o r d e r ,  i n d u c t i v e  and d e d u c t i v e  l o g i c  and q u e s t i o n /  

answer o r  c a u s e l e f f e c t .  Even s o  r e s p e c t e d  a r h e t o r i c i a n  as James Kinneavy 's A - 

Theory - of  D i s c o u r s e  (1971) added,  "The p r i n c i p l e  i s  t o  s tate t h e  most impor- 

t a n t  f a c t s  f i r s t  and t h e n  t h e  f a c t s  of secondary  impor tance ,  t h e n  t h o s e  of 

t e r t i a r y  impor tance  ... But importance  i s  a l s o  a  matter of s u r p r i s e  v a l u e ;  and 

h e a d l i n e s ,  subheads ,  and p a r t s  of t h e  s t o r y  are a l s o  o rde red  by ... t h e  

p r i n c i p l e  of t h e  i n v e r t e d  t r i a n g l e . "  

I abandoned u n i v e r s i t y  and c o l l e g e  t e x t s ,  and r e a d  more t e c h n i c a l  w r i t i n g  

t e x t s ,  hoping I would f i n d  t h e  one t h a t  would t e l l  me how t o  h e l p  my s t u d e n t s  

write t h e  k i n d  of  pa ragraphs  I saw i n  t e c h n i c a l  manuals ,  p r o p o s a l s  and re- 

p o r t s .  But t h e  more t e c h n i c a l  w r i t i n g  t e x t s  I r e a d ,  t h e  more r e p e t i t i o n  I saw 

i n  t h e  c h a p t e r s  devo ted  t o  " t h e  paragraph".  

F a i l i n g  t o  f i n d  a n  answer i n  t h e  t r a d i t i o n a l  t e x t s  on my bookshe l f ,  I 

- t u r n e d  t o  a more immediate resource--my t e a c h i n g  c o l l e a g u e s .  When I asked f o r  

s p e c i f i c  i n f o r m a t i o n  abou t  and t e c h n i q u e s  f o r  t e a c h i n g  paragraph s t r u c t u r e  and 

o r g a n i z a t i o n ,  t h e y  responded warmly ... w i t h  t h e  same i n f o r m a t i o n  I had r e a d  i n  

a dozen t e x t s .  When I looked a t  t h e i r  s t u d e n t s '  w r i t i n g ,  I could  n o t  d i f f e r e n -  



t i a t e  my s t u d e n t s '  work from t h e  work of my c o l l e a g u e s '  s t u d e n t s .  C l e a r l y ,  I 

was n o t  a l o n e .  
A Larger  P e r s p e c t i v e  

I n  l o o k i n g  f o r  f r u i t f u l  approaches  t o  ' ' the paragraph" ,  I d i s c o v e r e d  a u t h o r s  

and t e a c h e r s  who a l s o  seemed d i s s a t i s f i e d  w i t h  and cr i t ica l  of t r a d i t i o n a l  

composi t ion pedagogy. 

Pe rhaps  nowhere e l s e  is t h e  tendency t o  t e a c h  wr i t ing-as -  
p roduc t  more e v i d e n t  t h a n  i n  t h e  t e a c h i n g  of pa ragraphs  
.... T r a d i t i o n a l l y ,  pa ragraphs  have been t a u g h t  a s  ' t h i n g s ' ,  
as e n t i t i e s .  They r e p r e s e n t  boxes s t u d e n t s  must wedge i d e a s  
i n t o ,  a d j u s t i n g  t h e i r  m a t e r i a l  u n t i l  i t  f i l l s  o u t  t h e  
s p e c i f i e d  shape.  Pa ragraphs  have a l s o  been t a u g h t  through 
models and i m i t a t i o n .  S t u d e n t s  examine models i n  t h e i r  read-  
i n g  a s s i g n m e n t s ,  l a b e l  them as one of s e v e r a l  'methods of 
pa ragraph  deve lopment ' ,  and i m i t a t e  t h e  method i n  a series of 
pa ragraph-wr i t ing  e x e r c i s e s .  (Lindemann, 1982) 

Other  writers and r h e t o r i c i a n s  have e x p r e s s e d  similar views on t h e  prcb- 

lems t h a t  f a c e  t e a c h e r s  and s t u d e n t s .  Richard  L a r s o n ' s  comment of t e n  y e a r s  

ago remains  t r u e  today:  "The a r r a y  of c r i t i c a l  and pedagog ica l  p i e c e s  on [ form 

and s t r u c t u r e ]  t o  d a t e  h i g h l i g h t s  problems and u n c e r t a i n t i e s ,  bu t  p r o v i d e s  few 

11 i n s i g h t s .  ( L a r s o n ,  1976) A l b e r t  Ki tzhaber  comments more b i t i n g l y  bu t  i n  t h e  

same v e i n .  " I n s t r u c t i o n  i n  t h e  p r i n c i p l e s  of r h e t o r i c  should  n o t  mean s t u d y i n g  

of  r h e t o r i c a l  i n s t r u c t i o n  i s  both  s t e r i l e  and s t u l t i f y i n g . "  ( K i t z h a b e r ,  1963) 

I found t h a t  t h e  problem was n o t  even a new one.  I n  1963, F r a n c i s  Chr is-  

t e n s e n  r e c o g n i z e d  t h a t  t h e  e x i s t i n g  compos i t ion  pedagogy d i d  n o t  meet t h e  



needs  of w r i t i n g  s t u d e n t s .  

I n  compos i t ion  c o u r s e s  we do n o t  r e a l l y  t e a c h  o u t  c a p t i v e  
c h a r g e s  t o  write better--we merely expect them t o .  And w e  d o  
n o t  t e a c h  them how t o  w r i t e  b e t t e r  because  w e  do  n o t  know how 
t o  t e a c h  them t o  write b e t t e r .  And s o  w e  merely go through 
t h e  motions.  Our c o u r s e s  w i t h  t h e i r  t e a r - o u t  workbooks and 
four-pound a n t h o l o g i e s  a r e  e l a b o r a t e  e v a s i o n s  of  t h e  r e a l  
problem. They pe rmi t  u s  t o  p u t  i n  our  t i m e  and do a lmost  
a n y t h i n g  else we'd r a t h e r  be doing i n s t e a d  of  buck l ing  down 
t o  t h e  h a r d  work'of making a d i f f e r e n c e  i n  t h e  s t u d e n t 1  s 
under s t a n d i n g  and manipu la t ion  of language.  ( C h r i  s t e n s e n ,  
1963) 

The New Beginn ings  

I . A .  R ichards  (1936) p o i n t e d  t o  t h e  common e r r o r  of s e p a r a t i n g  what we w r i t e  

and say  and t h e  way we w r i t e  and s a y  it. He c a u t i o n e d  

To remember t h i s  may h e l p  u s  t o  a v o i d  some t r a d i t i o n a l  m i s -  
t a k e s  --among them t h e  u s e  of bad a n a l o g i e s  which t i e  u s  up 
i f  w e  t a k e  them t o o  s e r i o u s l y .  Some of t h e s e  a r e  n o t o r i o u s ;  
f o r  example,  t h e  o p p o s i t i o n  between form and c o n t e n t ,  and t h e  
a lmos t  e q u i v a l e n t  o p p o s i t i o n  between m a t t e r  and form. We 
s h a l l  do b e t t e r  t o  t h i n k  of meaning a s  though i t  were a p l a n t  
t h a t  h a s  grown, n o t  a can t h a t  h a s  been f i l l e d  o r  a lump of 
c l a y  t h a t  h a s  been moulded. 

The emphasis  on w r i t i n g  as a f l u i d  p r o c e s s  l i k e  Richards '  p l a n t ,  r a t h e r  

than  w r i t i n g  a s  a p roduc t  o r  a s t a t i c  form l i k e  h i s  stamped c l a y ,  t y p i f i e s  a 

genre  t h a t  is c a l l e d  New R h e t o r i c .  Form and s u b s t a n c e  i n t e r a c t ,  and one s h a p e s  

t h e  o t h e r .  Formal mot ives  may c r e a t e  a s t r u c t u r e  t h a t  encourage s t u d e n t s  t o  

i n v e n t  m a t e r i a l  t o  f i l l  t h e  s t r u c t u r e ,  b u t  t h e  p r o c e s s  is  g e n e r a t i v e ,  as 

Richards  s a y s ,  n o t  s tat ic.  The t h r u s t  of  p r o c e s s - o r i e n t e d  pedagogy is  on how 

writers b e g i n ,  "middle" and end w r i t i n g ,  on how t h e y  are i n f l u e n c e d  t o  make 
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and unmake c h o i c e s  i n  t h e i r  work, and on how t h e y  choose  and form t h e i r  r a w  

m a t e r i a l .  

Although w e  as t e a c h e r s  and writers have a number of g u i d e l i n e s  a b o u t  

a r r a n g i n g  t o p i c  s e n t e n c e s  and s u p p o r t  w i t h i n  a pa ragraph ,  u n t i l  r e c e n t l y  t h e  

r e l a t i o n s h i p s  between s e n t e n c e s  i n  a pa ragraph  were poor ly  unders tood .  The 

writers, r e s e a r c h e r s  and t e a c h e r s  of New R h e t o r i c  are a t t e m p t i n g  t o  d i s c o v e r  

how writers c r e a t e  t h i s  form. We a r e  t r y i n g  t o  f i n d  o u t  how writers s e l e c t  and 

a r r a n g e  arguments  and s u p p o r t  w i t h i n  a r h e t o r i c a l  s i t u a t i o n  ( a u d i e n c e ,  pur- 

pose ,  g e n r e ,  v o i c e )  i n  pa ragraphs  and l a r g e r ,  l o n g e r  t e x t s .  I n  s h o r t ,  w e  are 

c u r r e n t l y  a t t e m p t i n g  t o  c r e a t e  what Mina Shaughnessy (1977) c a l l e d  "... t h e  

p r i n c i p l e s  of a n o t h e r  k i n d  of grammar, a grammar, l e t  u s  s a y ,  of  passages1' .  

To t h i s  end ,  Young, Becker and P i k e  (Young and Becker,  1975) developed a 

tagmemic approach  t o  d i s c o v e r i n g  form based on t h e  grammatical  o r  s u r f a c e  

c h a r a c t e r i s t i c s  of  t h e  t e x t .  T h e i r  c e n t r a l  p r i n c i p l e  viewed d i s c o v e r i n g  form 

as f i n d i n g  a s e r i e s  of p a t t e r n s  t h a t  f u n c t i o n  i n  s p e c i f i c  r e l a t i o n s h i p s  w i t h i n  

t h e  paragraph:  t h e  grammatical  p a t t e r n ,  t h e  c o n t i n u i t y  of p a t t e r n  and t h e  

semant ic  p a t t e r n .  T h i s  t h e o r y ,  l i k e  t h a t  of Miles, r e l i e d  a t  least p a r t i a l l y ,  

upon what l i n g u i s t s  would ca l l  s u r f a c e  s t r u c t u r e ,  t h e  t r a d i t i o n a l  grammar of 

t h e  s e n t e n c e .  

Miles (1965) a l s o  f e l t  t h a t  any r e l a t i o n s h i p s  of form must s p r i n g  from a 

knowledge of  t h e  p a r t s ,  t h e  "grammatical" p a r t s  of a paragraph.  T h i s  would 

l e a d  t o  a deeper  u n d e r s t a n d i n g  of p a t t e r n s  and form w i t h i n  paragraphs .  



While many of  t h e s e  e a r l y  a t t e m p t s  t o  d i s c o v e r  a 'grammar of  p a s s a g e s '  

focussed  on t h e  p u r e l y  grammatical  c h a r a c t e r i s t i c s  of t e x t s ,  o t h e r  r h e t o r -  

i c i a n s  i n v e s t i g a t e d  r e l a t e d  i s s u e s .  Ke l log  Hunt (1965) d e f i n e d  a s m a l l e r  u n i t  

w i t h  which t o  i n v e s t i g a t e  s e n t e n c e  and paragraph s t r u c t u r e ,  t h e  T-uni t .  By 

d e f i n i t i o n ,  a T-unit  i s  a  minimal t e r m i n a b l e  u n i t ,  one main c l a u s e  and whate- 

v e r  s u b o r d i n a t e  c l a u s e s  a d h e r e  t o  it. I n  s e n t e n c e  s t r u c t u r e  s t u d i e s ,  t h e  T- 

u n i t  became p a r t  of  t h e  y a r d s t i c k  f o r  s y n t a c t i c  m a t u r i t y .  I n  pa ragraph  

s t r u c t u r e ,  it cou ld  r e p l a c e  t h e  s e n t e n c e  as a p r o p o s i t i o n a l  u n i t ,  c u t t i n g  

pa ragraph  r e s e a r c h  f r e e  from t h e  s i m p l e ,  compound and complex s e n t e n c e ,  a l -  

lowing r e s e a r c h e r s  t o  f o c u s  more c l o s e l y  on l o g i c a l  r e l a t i o n s h i p s  between 

p r o p o s i t i o n s  and u n d e r l y i n g  p a t t e r n s  of m o d i f i c a t i o n .  

Working on a s i m i l a r  t a c k ,  P a u l  Rodgers (1967) d e f i n e d  a s t ad ium of 

d i s c o u r s e ,  a r h e t o r i c a l  u n i t  a s  long  o r  l o n g e r  t h a n  a s e n t e n c e  t h a t  i m p l i e d  

s p e c i f i c  forms of p r e d i c a t i o n :  by a c c r e t i o n ,  by a d j u n c t i o n  o r  by a n a l y t i c  o r  

s y n t h e t i c  p a t t e r n .  With t h i s  c o n t r i b u t i o n ,  Rodgers added a more complex ( o r  

pe rhaps  a s i m p l e r )  t o o l  w i t h  which t o  examine form. 

I n  1967,  F r a n c i s  C h r i s t e n s e n  extended t h e  more mature  r h e t o r i c  of t h e  

s e n t e n c e  towards  t h e  paragraph.  The t i t l e ,  "A G e n e r a t i v e  R h e t o r i c  of t h e  

Paragraph1',  moved h i s  concept  of ' g e n e r a t i v e '  t o  t h e  paragraph.  Borrowing from 

h i s  semina l  work on s e n t e n c e s ,  C h r i s t e n s e n  s e t  o u t  f o u r  p r i n c i p l e s  w i t h  which 

writers could  g e n e r a t e  form i n  pa ragraphs :  a d d i t i o n ,  d i r e c t i o n  o r  degree  of 

m o d i f i c a t i o n ,  l e v e l  of g e n e r a l i t y  and t e x t u r e .  I n  h i s  numbering system and t h e  
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placement  of s e n t e n c e s  on t h e  page,  he  emphasized t h e  h e i r a r c h i a l  r e l a t i o n -  

s h i p s  of s e n t e n c e s  i n  a  paragraph as no f u n n e l  o r  keyho le  cou ld .  

Many s t r e a m s  of i n q u i r y  f lowed from C h r i s t e n s e n ' s  work. One of  t h e  

most i n t e r e s t i n g  was- t h a t  of E l l e n  Nold and Bren t  Davis.  They d e v i s e d  a 

p l a s t i c ,  th ree -d imens iona l  model c a l l e d  a  d i s c o u r s e  mat r ix .  T h i s  m a t r i x  r e p r e -  

s e n t e d  pa ragraph  s t r u c t u r e  and used t h e  T-unit  a s  t h e  s m a l l e s t  u n i t  of  

d i s c o u r s e .  Using t h e  t e rms  c o o r d i n a t i o n ,  s u b o r d i n a t i o n  and s u p e r o r d i n a t i o n  t o  

d e f i n e  t h e  l e v e l  of g e n e r a l i t y ,  t h e y  d e r i v e d  a s e t  of " p r i n c i p l e s "  f o r  

u n i f i e d ,  c o h e r e n t  paragraphs .  

P a t t e r n s  of c o o r d i n a t i o n ,  s u b o r d i n a t i o n  and s u p e r o r d i n a t i o n  were s e e n  t o  

connec t  T-un i t s  i n  a  f low of d i s c o u r s e .  C o o r d i n a t i o n  occur red  between T-un i t s  

a t  t h e  same l e v e l  of " a b s t r a c t i o n "  and was r e p r e s e n t e d  by t h e  r h e t o r i c a l  

a c t i o n s  of  c o n j o i n i n g ,  c o n t r a s t i n g  and c o n t r a d i c t i n g .  These c o o r d i n a t e  a c t i o n s  

would b e  r e p r e s e n t e d  on t h e  same l e v e l  bu t  d i f f e r e n t  p l a n e s  i n  a m a t r i x .  

S u b o r d i n a t i o n  occur red  a t  a lower  l e v e l  of " a b s t r a c t i o n "  and was r e p r e s e n t e d  

by e x p l a i n i n g ,  g i v i n g  examples and d e f i n i n g .  These  r e l a t i o n s h i p s  were r e p r e s -  

e n t e d  on a lower  l e v e l  t h a n  t h e  p r e c e d i n g  T-unit bu t  i n  t h e  same p lane .  Super- 

o r d i n a t i o n  was exempl i f i ed  i n  a c t i o n s  such  a s  drawing c o n c l u s i o n s ,  

g e n e r a l i z i n g  and go ing  on t o  a new s u b t o p i c .  These a c t i o n s  were r e p r e s e n t e d  

on a h i g h e r  p l a n e  and a  d i f f e r e n t  l e v e l .  (Nold and Davis ,  1980) 

Nold and Davis  numbered each  T-uni t  t o  r e p r e s e n t  t h e  pa th  t h e  r e a d e r  



took  as he moved th rough  s u c c e s s i v e  T-un i t s  and mapped t h i s  on t h e  

h o r i z o n t a l  a x i s  of t h e  m a t r i x .  They added b a r s  l i n k i n g  t h e  T-un i t s  t o  

r e p r e s e n t  movement from one T-unit  t o  t h e  n e x t .  The l e v e l  of  g e n e r a l i t y  w a s  

r e p r e s e n t e d  on t h e  v e r t i c a l  a x i s  w i t h  t h e  most g e n e r a l  T-un i t ( s )  towards  t h e  

t o p  of t h e  m a t r i x  and t h e  most s p e c i f i c  towards  t h e  bottom. T h i s  s i m p l i f i e d  

r e a d i n g  t h e  m a t r i x  gnd provided a rough i l l u s t r a t i o n  of  t h e  p a t t e r n  of 

m o d i f i c a t i o n  w i t h i n  t h e  paragraph o r  l o n g e r  passage .  Nold and Dav is '  

o r i g i n a l  drawing and t e x t  example appear  below. (Nold and Davis ,  1980) 

(1) T h e r e  i s  an amazement p roper  t o  t h e  e x p e r i e n c e  of a l l  
g r e a t  a r t ,  (2 )  b u t  t h e  s p e c i a l  amazement which War and Peace 
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r e v i v e s  i n  me w h i l e  I am r e a d i n g  i t  i s  l i k e  t h a t  of a c h i l d .  
( 3 )  The c h i l d  does  n o t  expec t  t h e  unexpected;  ( 4 )  t h a t  would 
a l r e a d y  b e  a p r e p a r a t i o n  a g a i n s t  i t .  (5 )  He d o e s  n o t  f o r  an  
i n s t a n t  doubt  t h a t  a  c e r t a i n  e v e n t  had t o  happen; (6)  such a 
doub t  o b s c u r e s .  ( 7 )  He may even have been t o l d  beforehand 
t h a t  i t  was go ing  t o  happen; (8) such  foreknowledge i s  a s  
l i t t l e  p a r t  of him as a  l a b e l  i n  h i s  cap.  (9) He is  a b l e  t o  
l o o k  a t  t h e  t h i n g  i t s e l f .  (10)  The e v e n t  r e a c h e s  him r a d i a n t  
w i t h  magica l  c a u s e s  bu t  n o t  y e t  t r a p p e d  i n  s u f f i c i e n t  cause .  
(11)  T o l s t o y  does  n o t ,  as many do ,  a c h i e v e  t h i s  f r e s h n e s s  by 
t r a n s f o r m i n g  t h e  r e a d e r  i n t o  a never-never l a n d .  (12)  On t h e  
c o n t r a r y ,  h i s  f i c t i o n a l  mode is  r e a l i s t i c .  ( 1 3 )  The people  i n  
h i s  nove l  appear  and behave l i k e  p o s s i b l e  people  i n  t h e  world 
w e  d a i l y  l i v e  i n .  (14)  H i s  achievement  i s  t h e  g r e a t e r  because  
h e  u s e s  t h e  mode of r e a l i s m ,  (15)  f o r  realism o f f e r s  a  t h r e a t  
t o  which o t h e r  l i t e r a r y  modes a r e  n o t  s u b j e c t ,  t h e  encroach- 
ment o f  m e d i o c r i t y .  



F i g u r e  1- A Nold and Davis  Discourse  Mat r ix  

Although t h e  th ree -d imens iona l  s t r u c t u r e  was ha rd  t o  master and r e p r e s e n t  

a c c u r a t e l y  on p a p e r ,  t h i s  provided a n  o r thography  and focused  a t t e n t i o n  on a 

l i t t l e - d i s c u s s e d  r e l a t i o n s h i p  between p r o p o s i t i o n s ,  s u p e r o r d i n a t i o n .  

Coe e t  a l . ( u n p u b l i s h e d  p a p e r )  made s e v e r a l  s i g n i f i c a n t  changes and ad- 

d i t i o n s  t o  t h e  Nold-Davis d i s c o u r s e  m a t r i x  w h i l e  r e t a i n i n g  i t s  power. They 

f u r t h e r  s i m p l i f i e d  t h e  o r thograpy  by r e d u c i n g  t h e  three-dimensional  s t r u c t u r e  

t o  a two-dimensional  one and by add ing  and r e f i n i n g  some of r e p r e s e n t a t i o n s  of 

r e l a t i o n s  between s e n t e n c e s .  Nold and Dav is '  example, above h a s  been redrawn 

i n  t h e  s i m p l e r ,  Coe or thography.  

F i g u r e  2- The Nold and Davis  Redrawn i n  Coe Orthography 



Coe e t  a l .  have f u r t h e r  subd iv ided  c o o r d i n a t e ,  s u b o r d i n a t e  and super-  

o r d i n a t e  r e l a t i o n s h i p s  i n t o  t y p e s  fo l lowing  C h r i s t e n s e n ' s  work. 

Coord ina t ion :  

- c o n t r a s t i n g ,  c o n t r a d i c t i n g ,  c o n j o i n i n g ,  r e p e a t i n g  (on 
t h e  same l e v e l  of g e n e r a l i t y  

Subord ina t ion :  
- d e f i n i n g ,  exempl i fy ing ,  p rov id ing  r e a s o n s ,  deducing 

( d e d u c t i v e  c o n c l u s i o n s ) ,  e x p l a i n i n g  ( r e s t a t i n g  . more 
s p e c i f i c a l l y ) ,  q u a l i f y i n g  

S u p e r o r d i n a t i o n :  
- g e n e r a l i z i n g ,  drawing c o n c l u s i o n s  ( i n f e r e n c e ) ,  commenting 

(on a  p r e v i o u s l y - s t a t e d  p r o p o s i t i o n ) .  

P i l o t  s t u d i e s  (Fahey, unpubl ished p a p e r )  i n d i c a t e  t h a t  many, i f  n o t  most,  

t e c h n i c a l  pa ragraphs  have a c l e a r l y - p r e s c r i b e d  p a t t e r n  of m o d i f i c a t i o n  t h a t  i s  

roughly d e s c r i b e d  as g e n e r a l - t o - s p e c i f i c .  Techn ica l  pa ragraphs  d e a l  w i t h  

a p p l i c a t i o n s  of s c i e n c e  o r  t echnology ,  a r e  most o f t e n  w r i t t e n  f o r  e x p e r t  

a u d i e n c e s  and are s t r u c t u r e d  from g e n e r a l  t o  s p e c i f i c .  Within  t h i s  p a t t e r n ,  

however, s t r u c t u r a l  d i f f e r e n c e s  occur  i n  t h e  number of s u b t o p i c s  d i s c u s s e d  

and t h e  amount of e x p l a n a t i o n  t h a t  i s  provided.  These m o d i f i c a t i o n  are r e l a t e d  

t o  t h e  t y p e  of aud ience  and t h e i r  e x p e r t i s e ,  background, and r e a s o n s  f o r  

read ing .  (Although t h e  t r a d t i o n a l  d i v i s i o n  of r e a d e r s  i n t o  t e c h n i c a l / e x p e r t ,  

s e m i t e c h n i c a l  and non- techn ica l /na ive  a u d i e n c e s  i s  i m p r e c i s e ,  i t  is  r e t a i n e d  

h e r e  s i n c e  t h e  c a t e g o r i e s  p rov ide  conven ien t  l a b e l s . )  

Coe e t  a l .  u s e  two a d d i t i o n a l  terms t h a t  p rov ide  i n s i g h t  i n t o  t h e s e  



p a t t e r n s  of  m o d i f i c a t i o n .  F i r s t ,  t o  avo id  confus ing  Rodgers '  d e f i n i t i o n  of a 

s t ad ium w i t h  t h a t  of  Nold and Dav is ,  Coe e t  a l .  have s u b s t i t u t e d  t h e  term i d e a  

s t r i n g  t o  r e p r e s e n t  a s e r i e s  of  T-un i t s  u n i n t e r r u p t e d  by any rise i n  l e v e l  of 

g e n e r a l i t y .  An i d e a  s t r i n g  r e p r e s e n t s  t h e  l i n e a l  development of a  s i n g l e  

p r o p o s i t i o n .  For  example, when a w r i t e r ,  d i s c u s s i n g  one of  two main p o i n t s ,  

d e f i n e s ,  e x e m p l i f i e s ,  g i v e s  r e a s o n s  and deduces ,  he  is  c r e a t i n g  a n  i d e a  s t r i n g  

by s u b o r d i n a t i o n .  When he  moves on t o  a n o t h e r  main p o i n t ,  he  e n d s  t h e  f i r s t  

i d e a  s t r i n g .  Second, t h e y  have d e f i n e d  a node s t r i n g  a s  u n i t  c o n t a i n i n g  two o r  

more c o n s e c u t i v e  u n i t s  above t h e  lowes t  l e v e l  of g e n e r a l i t y  which a r e  r e l a t e d  

t o  each  o t h e r  by any t y p e  of c o o r d i n a t i o n  excep t  r e s t a t e m e n t .  Node s t r i n g s  are 

e q u i v a l e n t  t o  a s u b s e t  of t h e  "po in t s"  o r  s u b t o p i c s  t h e  w r i t e r  d i s c u s s e s  i n  

t h e  pa ragraph .  

Good t e c h n i c a l  pa ragraphs  f o r  t h e  e x p e r t  o r  h i g h l y  t e c h n i c a l  a u d i e n c e ,  

t h e n ,  have o n l y  t o  t h r e e  i d e a  s t r i n g s ,  bu t  they  a r e  long  o n e s ,  and t h i s  i s  t o  

be expec ted .  T h i s  a u d i e n c e  p r i m a r i l y  r e a d s  f o r  t h e  w e a l t h  of proof and d e t a i l  

t h a t  e x t e n d  t h e  main concep t .  A s h o r t  t e c h n i c a l  pa ragraph  and i t s  a t t e n d i n g  

m a t r i x  a r e  p rov ided  below. ( S t u d e n t  t e x t ,  1985) 

( 1 )  The mechanism by which t h e  p r o c e s s o r  t r a n s l a t e s  a n  in-  
s t r u c t i o n  code  i n t o  s p e c i f i c  p r o c e s s i n g  a c t i o n s  r e q u i r e s  a  
more d e t a i l e d  e x p l a n a t i o n  t h a n  i s  g iven  h e r e ,  ( 2 ) b u t  t h e  con- 
c e p t ,  however, shou ld  be  i n t u i t i v e l y  c l e a r  t o  any l o g i c  
d e s i g n e r .  ( 3 )  The e i g h t  b i t s  s t o r e d  i n  t h e  i n s t r u c t i o n  r e g i s -  
ter c a n  b e  decoded and used t o  s e l e c t i v e l y  a c t i v a t e  one of a 
number of  o u t p u t  l i n e s .  ( 4 ) I n  t h i s  c a s e ,  it is  p o s s i b l e  t o  
a d d r e s s  up t o  256 l i n e s .  (5) Each l i n e  r e p r e s e n t s  a set of i n  
s t r u c t i o n  code.  (6)The enab led  l i n e  can be  combined w i t h  
s e l e c t e d  t i m e i n g  p u l s e s  t o  deve lop  e l e c t r i c a l  s i g n a l s  t h a t  
can  t h e n  be used t o  i n i t i a t e  s p e c i f i c  a c t i o n s .  (7)  T h i s  
t r a n s l a t i o n  of code i n t o  a c t i o n  is  performed by t h e  i n s t r u c -  
t i o n  decoder  and t h e  a s s o c i a t e d  c o n t r o l  c i r c u i t r y .  



F i g u r e  3- Sample Paragraph  and Mat r ix  f o r  a n  Exper t  Audience 

The knowledgeable,  o r  s e m i t e c h n i c a l ,  aud ience  may need more g e n e r a l  

i n f o r m a t i o n  t o  unders tand  e x p l a n a t i o n s  t h a t  f o l l o w .  A d i s c o u r s e  m a t r i x  f o r  a 

s e m i t e c h n i c a l  a u d i e n c e ,  i n  such  c a s e s ,  would c o n t a i n  more i d e a  s t r i n g s ,  but  

t h e y  would be  s h o r t e r .  My own e x p l a n a t i o n  of an  o p e r a t i n g  sys tem,  below, 

d e m o n s t r a t e s  t h i s .  

( 1 )  CP/M is l o g i c a l l y  d i v i d e d  i n t o  f o u r  p a r t s ,  c a l l e d  t h e  
B a s i c  I/O System (BIOS), t h e  B a s i c  Disk Opera t ing  System 
(BDOS), t h e  Console  Command P r o c e s s o r  (CCP), and t h e  Tran- 
s i e n t  Program Area (TPA). ( 2 )  The BIOS is  a hardware-depen- 
d e n t  module which d e f i n e s  t h e  e x a c t  low-level  i n t e r f a c e  w i t h  
a p a r t i c u l a r  computer sys tem which i s  necessa ry  f o r  a pe r ip -  
h e r a l  dev ice .  ( 3 )  Although a s t a n d a r d  BIOS is  s u p p l i e d  w i t h  
your computer,  e x a c t  i n s t r u c t i o n s  a r e  s u p p l i e d  f o r  f i e l d  
c o n f i g u r a t i o n .  ( 4 )  The BDOS component of your sys tem c o n t r o l s  
t h e  way your d i s k  o p e r a t i n g  sys tems  f i n d s ,  r e t r i e v e s  and 
s t o r e s  i n f o r m a t i o n  on a d i s k  and t h e  way d i s k s  are recog- 
n i z e d .  (5)The BIOS and BDOS are l o g i c a l l y  combined i n t o  a 
s i n g l e  module w i t h  a common e n t r y  p o i n t ,  r e f e r e d  t o  a s  t h e  
FDOS, t o  make i t  e a s i e r  f o r  t h e  computer t o  r e t r i e v e ,  s t o r e  
and o u t p u t  i n f o r m a t i o n  and t o  c o n t r o l  d i s k  o p e r a t i o n .  (6)  The 
CCP is  a d i s t i n c t  program which u s e s  t h e  FDOS t o  p r o v i d e  a 
u s e r - f r i e n d l y  i n t e r f a c e  t o  t h e  i n f o r m a t i o n  s t o r e d  on t h e  
backup s t o r a g e  d e v i c e .  (7 )  S i n c e  t h i s  i s  t h e  most use r -  
f r i e n d l y  p a r t  of CP/M, t h e  s o f t w a r e  a r r a n g e s  t h a t  you e n t e r  



and i n t e r f a c e  w i t h  CCP d i r e c t l y .  (8) The TPA is a n  a r e a  i n  
memory ( i e . ,  t h e  a r e a  n o t  used by FDOS o r  CCP) where v a r i o u s  
non- res iden t  sys tem commands and u s e r  programs are execu ted .  
(9) Program u t i l i t i e s  such  a s  ASM and PIP  r e s i d e  i n  t h e  TPA 
and must be  r e l o a d e d  e v e r y  time t h e  computer i s  t u r n e d  on 
s i n c e  t h e y  do n o t  s t a y  i n  memory a s  does  a  program l i k e  D I R .  
(10 )  Othe r  examples  of  non- res iden t  programs are ED acd 
SUBMIT. 

F i g u r e  4- Pa ragraph  and M a t r i x  For A S e m i t e c h n i c a l  Audience 

I n  n e i t h e r  t h e  e x p e r t  nor  t h e  s e m i t e c h n i c a l  examples do t h e  writers 

r e g e n e r a l i z e  a t  t h e  c l o s e  o f  a paragraph.  T h i s  r e g e n e r a l i z a t i o n ,  s o  c h a r a c t e r -  

i s t i c  of a s t u d e n t  e s s a y  pa ragraph ,  i s  t h e  h a l l m a r k  o f  pa ragraphs  f o r  t h e  

n a i v e  t e c h n i c a l  a u d i e n c e .  E x p e r t  o r  s e m i t e c h n i c a l  a u d i e n c e s  do n o t  need t h i s  

g e n e r a l i z a t i o n .  T h i s ,  t o o ,  i s  l o g i c a l  s i n c e  b o t h  a u d i e n c e s  presumably have  

enough t h e o r e t i c a l  o r  background i n f o r m a t i o n  t o  draw t h e i r  own c o n c l u s i o n s .  

The t o p i c  s e n t e n c e  p r o v i d e s  enough g e n e r a l i z a t i o n  and s t r u c t u r e  f o r  t h i s  group 

o f  e x p e r t s .  

By c o n t r a s t ,  p a r a g r a p h s  f o r  t h e  non- techn ica l  o r  n a i v e  aud ience  have  

c l o s i n g  r e g e n e r a l i z a t i o n s .  Presumably t h i s  a u d i e n c e ,  l a c k i n g  t h e  scope  

t h e o r e t i c a l  and background i n f o r m a t i o n ,  canno t  g e n e r a t e  i m p l i c a t i o n s  o r  con- 

c l u s i o n s  f rom t h e  d a t a .  T h i s ,  t h e n ,  is t h e  a u d i e n c e  f o r  High Technology and - 



S c i e n c e  D i g e s t .  T y p i c a l  non- techn ica l  pa ragraphs  f o r  them have more i d e a  

s t r i n g s  b u t  s h o r t e r  ones .  T h i s  c o i n c i d e s  w i t h  t h e  a u d i e n c e ' s  purpose  f o r  

r e a d i n g .  S i n c e  t h e y  do n o t  r ead  f o r  t e c h n i c a l  d e t a i l  and do n o t  have 

s p e c i a l i z e d  backgrounds,  n a i v e  a u d i e n c e s  presumably r e a d  f o r  what may be  

c a l l e d  a g e n e r a l  overview.  They read  t o  ''keep up w i t h  w h a t ' s  going on", t o  

de te rmine  how t e c h n i c a l  dqvelopment w i l l  e f f e c t  them, and o u t  of j u s t  p l a i n  

c u r o s i t y .  They r e a d  f o r  t h e  c o n c l u s i o n s  t h a t  a p p l y  t o  them. The pa ragraph  

below, w r i t t e n  by one  of  my s t u d e n t s  t y p i f i e s  t h i s .  

(1) When I had enough money, I f e l t  my b e s t  a l t e r n a t i v e  was 
t o  buy a microcomputer and some s o f t w a r e  t h a t  would make i t  
p r o c e s s  words i n s t e a d  of d a t a .  ( 2 )  Before  I went shopping,  
though,  I d i d  q u i t e  a b i t  homework. ( 3 )  I went t o  a few 
computer shows, (4 )  I bought p r a c t i c a l l y  e v e r y  magazine on 
t h e  s u b j e c t ,  (5) and I t a l k e d  t o  dozens  of peop le  who had 
computers  of  t h e i r  own. (6)  I set my p r i c e  r a n g e  e a r l y  on s o  
I would n o t  b e  tempted t o  overspend on impulse .  (7 )  When t h e  
t ime  came t o  c a l l  on s e l l e r s ,  t o  s e e  what t h e y  could  o f f e r  
m e ,  I was ready  t o  choose  a  microcomputer and s o f t w a r e  t h a t  
would do t h e  j o b  f o r  me. 

F i g u r e  5- Paragraph  and Mat r ix  f o r  a Naive Audience 

Research Hypothes i s  



I f  t h e  d i s c o u r s e  m a t r i x  p r o v i d e s  s t r u c t u r a l  i n s i g h t  i n t o  'a grammar of pas- 

s a g e s ' ,  t h e n  it may a l s o  p rov ide  a  v i s i b l e  t o o l  f o r  e x p l a i n i n g  t h e  r e l a t i o n -  

s h i p s  among s e n t e n c e s , i n  p a r t i c u l a r ,  w i t h i n  a t e c h n i c a l  paragraph.  T h i s  s t u d y  

t e s t s  t h e  p r o p o s i t i o n  t h a t  i n s t r u c t i o n  i n  t h e  u s e  and i n t e r p r e t a t i o n  of t h e  

d i s c o u r s e  m a t r i x  can  h e l p  s t u d e n t s  produce bet ter - formed t e c h n i c a l  pa ragraphs  

t h a n  does  t r a d i t i o n a l  paragraph i n s t r u c t i o n .  

To i n v e s t i g a t e  t h e  l e a r n i n g  produced by bo th  methods of  i n s t r u c t i o n ,  my 

c o l l e a g u e s  who p a r t i c i p a t e d  i n  t h e  s t u d y  w i t h  me and I t a u g h t  a  p a r t i c u l a r  

pa ragraph  form t h a t  i s  commonly used by t e c h n i c a l  w r i t e r s  a d d r e s s i n g  t e c h n i c a l  

and s e m i t e c h n i c a l  aud iences .  For t h e  purpose  of t h i s  s t u d y ,  t h i s  t y p e  of 

t e c h n i c a l  pa ragraph  was d e f i n e d  as w e l l  formed when i t  met t h e  f o l l o w i n g  f i v e  

c r i t e r i a :  

1. p a r a g r a p h s  should  c o n t a i n  a  r e l e v a n t  t o p i c  s e n t e n c e  as 

t h e  f i r s t  and most g e n e r a l  s e n t e n c e  i n  t h e  pa ragraph ;  

2. a l l  t h e  T-un i t s  o r  independent  c l a u s e s  i n  t h e  para- 

g raph  s h o u l d  be r e l e v a n t  t o  t h e  t o p i c ,  t o  t h e  t o p i c  

s e n t e n c e  and t o  one a n o t h e r ;  

3 .  paragraph  shou ld  c o n t a i n  two o r  t h r e e  i d e a  s t r i n g s ,  

each  s t r i n g  demons t ra t ing  a t  least t h r e e  l e v e l s  of  gener-  

a l i t y  ( i n c l u d i n g  t h e  t o p i c  s e n t e n c e ) ;  

4.  a n  i d e a  s t r i n g  should  p r o g r e s s  by e i t h e r  subordin-  



a t i o n  ( i . e .  downward on t h e  matr ix  drawing) or  by 

subord ina t ion  and coord ina t ion  ( i . e .  downward and hor iz -  

o n t a l l y  on t h e  mat r ix  drawing) i n  a  genera l - to -spec i f ic  

p a t t e r n ;  

5. paragraphs should ,close on a  s p e c i f i c  T-unit. I n  o the r  

words, t e c h n i c a l  paragraphs of t h i s  type  do no t  regener- 

a l i z e  a s  they may do i n  essays  o r  t e x t s .  

To test  t h i s  hypothes i s ,  I e n l i s t e d  t h e  he lp  of two of my co l leagues  a t  

B.C.I .T.  and 168 e n t e r i n g  s tuden t s .  The f u l l  r e sea rch  methodology f o r  t h i s  

s tudy fo l l ows  i n  Chapter 2. 



CHAPTER I1 

RESEARCH METHODOLOGY 

To test t h e  t h e s i s  t h a t  s t u d e n t s  write ' b e t t e r  ' t e c h n i c a l  pa ragraphs  af ter  

i n s t r u c t i o n  i n  m a t r i x  a n a l y s i s  t h a n  a f t e r  t r a d i t i o n a l  pedagogy, s t u d e n t s  were 

d i v i d e d  i n t o  two groflps: t r a d i t i o n a l  paragraph i n s t r u c t i o n  was g iven  t o  t h e  

c o n t r o l  group (Group T) and m a t r i x  a n a l y s i s  i n s t r u c t i o n  was g iven  t o  t h e  t h e  

t r e a t m e n t  group (Group M ) .  Both groups  were t e s t e d  b e f o r e  and a f t e r  

i n s t r u c t i o n  ( a  c o n v e n t i o n a l  w r i t i n g  sample and a midterm examinat ion)  on t h e i r  

a b i l i t y  t o  meet t h e  f i v e  c h a r a c t e r i s t i c s  d e f i n e d  i n  Chapter  1: 

a r e l e v a n t ,  g e n e r a l  t o p i c  s e n t e n c e  

o n l y  r e l e v a n t  T-uni ts  

two o r  t h r e e  i d e a  s t r i n g s  p e r  paragraph 

downward o r  downward and h o r i z o n t a l  movement of i d e a  
s t r i n g s  ( i . e . ,  no rise i n  l e v e l  of g e n e r a l i t y  w i t h i n  an  
idea s t r i n g  

e~ t h e  absence  of a c l o s i n g  r e g e n e r a l i z a t i o n .  

When a l l  s t u d e n t s  had completed t h e i r  pre- and p o s t t e s t  pa ragraphs ,  

matrices were drawn f o r  a l l  pa ragraphs  by an  exper ienced ,  independent  a n a l y s t  

whose work had been p r e v i o u s l y  v a l i d a t e d .  The pre- and p o s t t e s t  paragraph 

matrices were t h e n  scored  f o r  t h e  c h a r a c t e r i s t i c s  demonstra ted.  S t u d e n t s  could  

t h e r e f o r e  r e c e i v e  any s c o r e  between 0 and 5 (depending on how many of t h e  

r e q u i s i t e  c h a r a c t e r i s t i c s  were p r e s e n t  i n  t h e i r  pa ragraphs) .  

18 



Sample Composit ion 

The e n t i r e  group of f i r s t - y e a r  E l e c t r i c a l  and E l e c t r o n i c  t echno logy  s t u d e n t s  

a t  t h e  B r i t i s h  Columbia I n s t i t u t e  of Technology s e r v e d  as t e s t  s u b j e c t s .  The 

s u b j e c t s  were formed i n t o  two groups:  t h o s e  who r e c e i v e d  t r a d i t i o n a l  para- 

g raph  i n s t r u c t i o n  and t h o s e  t h a t  r e c e i v e d  i n s t r u c t i o n  i n  t h e  u s e  and i n t e r -  

p r e t a t i o n  of t h e  Nold-Davis m a t r i x .  Two i n s t r u c t o r s  and a t e a c h i n g  a s s i s t a n t  

worked w i t h  t h e s e  b a s i c  w r i t e r s .  

The 168 s t u d e n t s  were f i r s t  randomly subd iv ided  on a f i r s t - c o m e ,  f i r s t -  

s e r v e d  b a s i s  i n t o  t e n  ' s e t s '  o r  t u t o r i a l s  by t h e  I n s t i t u t e  a d m i n i s t r a t i o n .  I n  

o t h e r  words,  t h e  f i r s t  s t u d e n t  who was accep ted  f o r  admiss ion  was p laced  i n  

t u t o r i a l  A ,  t h e  second i n  t u t o r i a l  B and s o  on u n t i l  each  t u t o r i a l  had one 

s t u d e n t  each.  The 1 1 t h  s t u d e n t  was t h e n  p laced  i n  t u t o r i a l  A ,  t h e  1 2 t h  i n  

t u t o r i a l  B  u n t i l  each  of t h e  t e n  t u t o r i a l s  c o n t a i n e d  16  s t u d e n t s .  The s t u d e n t s  

would remain i n  t h e s e  same t u t o r i a l s  fo r  a l l  t h e i r  c o u r s e s  th roughout  t h e i r  

f i r s t  y e a r .  

By t h e  time w r i t i n g  c l a s s e s  had begun i n  t h e  second week of  term, t h e  

a v e r a g e  number of s t u d e n t s  had dropped t o  14 p e r  t u t o r i a l .  Some s t u d e n t s  had 

a p p l i e d  f o r ,  and r e c e i v e d ,  c o u r s e  c r e d i t .  O t h e r s ,  pe rhaps  s e n s i n g  t h a t  t h e y  

had e n r o l l e d  i n  t h e  wrong program, dropped o u t  of s c h o o l  o r  t r a n s f e r r e d  t o  

a n o t h e r  program. 



I 

Sample P o p u l a t i o n  Assignments 

These  10  t u t o r i a l s  f o r  t h e i r  f i r s t  y e a r  w r i t i n g  c l a s s e s  were t h e n  a s s i g n e d  t o  

two l e c t u r e  i n s t r u c t o r s  and one t e a c h i n g  a s s i s t a n t .  Again t h e  p lacement  of 

s t u d e n t s  and i n s t r u c t o r s  was a n  a d m i n i s t r a t i v e  d e c i s i o n  based on s t u d e n t  and 

i n s t r u c t o r  t i m e t a b l i n g  r e q u i r e m e n t s .  For t h e  t h i s  r e a s o n ,  t u t o r i a l s  of 

s t u d e n t s  were a s s i g n e d  t o  i n s t r u c t o r s  as fo l lows :  

I n s t r u c t o r  M - Treatment-  Group M 

a l e c t u r e d  i n  m a t r i x  a n a l y s i s  

a i n s t r u c t e d  i n  5 w r i t i n g  t u t o r i a l s  

I n s t r u c t o r  T - Cont ro l -  Group T  

l e c t u r e d  i n  t r a d i t i o n a l  composi t ion 

i n s t r u c t e d  i n  2 w r i t i n g  t u t o r i a l s  

I n s t r u c t o r  X - t e a c h i n g  a s s i s t a n t  

no l e c t u r e  r e s p o n s i b i l i t i e s  

i n s t r u c t e d  

2 w r i t i n g  t u t o r i a l s  i n  m a t r i x  a n a l y s i s  

(Group M- t r e a t m e n t )  

r 1 w r i t i n g  t u t o r i a l  i n  t r a d i t i o n a l  

composi t ion (Group T- c o n t r o l ) .  

Both l e c t u r e  i n s t r u c t o r s  were exper ienced  a t  t e a c h i n g  t e c h n i c a l  w r i t i n g  

and s p e c i f i c a l l y  a t  working w i t h  e l e c t r i c a l  e n g i n e e r i n g  t echno logy  s t u d e n t s .  



, 

Both l e c t u r e  i n s t r u c t o r s  worked from i d e n t i c a l  c o u r s e  o u t l i n e s  and had a c c e s s  

t o  t h e  same ass ignments ,  course  materials and rooms. Both i n s t r u c t o r s  were 

a s s i g n e d  by t h e  a d m i n i s t r a t i o n  t o  t e a c h  t h e  same m a t e r i a l  on t h e  same day b u t  

were g i v e n  t h e  freedom t o  t e a c h  as t h e y  wished. 

The t h i r d  i n s t r u c t o r , '  a new and inexper ienced  t e a c h i n g  a s s i s t a n t ,  s e r v e d  

as a  n e u t r a l  i n s t r u c t o r  i n  t h i s  s tudy .  Her t e a c h i n g  p o s i t i o n  r e q u i r e d  h e r  t o  

m i r r o r  t h e  t e a c h i n g  methods of any i n s t r u c t o r  t o  whom s h e  was a s s i g n e d .  Her 

p resence  i n  t h e  c lassroom w a s  a s e r e n d i p i t o u s  e v e n t ,  and i t  w a s  dec ided  t o  u s e  

h e r  t o  c o n t r o l  f o r  i n s t r u c t o r  b i a s .  I f  t h e  p e r s o n a l i t y  o r  t h e  t e a c h i n g  a b i l i t y  

of e i t h e r  t h e  m a t r i x  a n a l y s i s  i n s t r u c t o r  o r  t h e  t r a d i t i o n  methodology i n s t r u c -  

t o r  were t o  i n f l u e n c e  s t u d e n t  s c o r e s  o r  i n t r o d u c e  unaccounted-for v a r i a b l e s ,  

s t u d e n t  s c o r e s  from t h e  same n e u t r a l  i n s t r u c t o r  shou ld  d i f f e r  from t h e  

c o n t r o l  and t h e  exper imenta l  i n s t r u c t o r s .  If  i n s t r u c t o r  b i a s  o r  

c h a r a c t e r i s t i c s  were n o t  a s i g n i f i c a n t  p a r t  i n  t h e  exper imenta l  d e s i g n ,  t h e n  

s t u d e n t  s c o r e s  between the c o n t r o l  o r  t r e a t m e n t  i n s t r u c t o r s  and t h e  n e u t r a l  

i n s t r u c t o r  would n o t  vary .  

By i n s t r u c t i o n a l  method, t h e n ,  t h e  t u t o r i a l s  were d iv ided :  

0 Matr ix  i n s t r u c t i o n  (Group M) 

a I n s t r u c t o r s  M and X t a u g h t  seven t u t o r i a l s  

0 T r a d i t i o n a l  i n s t r u c t i o n  (Group T) 

8 I n s t r u c t o r s  T  and X t a u g h t  t h r e e  t u t o r i a l s .  



P r e t e s t  and P o s t t e s t  Q u e s t i o n s  

P r e t e s t  Q u e s t i o n s :  During t h e  f i r s t  meet ing of t h e  w r i t i n g  t u t o r i a l s ,  t h e  

s t u d e n t s  i n  Group T responded t o  t h e  q u e s t i o n :  "Why d i d  you choose  a sc ience-  

o r i e n t e d  c a r e e r ? "  S t u d e n t s  i n  Group M responded t o  t h e  q u e s t i o n :  "Why d i d  you 

choose  B.C.I.T?" 

Two weeks a f t e r  i n s t r u c t i o n ,  t h e  p o s t t e s t  was a d m i n i s t e r e d  t o  a l l  

s t u d e n t s  on a midterm examinat ion.  On t h i s  examina t ion ,  t h e  two p r e t e s t  

q u e s t i o n s  were r e v e r s e d .  Both g roups  were asked:  " P l e a s e  respond t o  t h e  

q u e s t i o n  below i n  your b e s t  t e c h n i c a l  s t y l e " .  Group T, responded t o  t h e  

q u e s t i o n  "Why d i d  you choose B.C.I.T.?" w h i l e  Group M answered t h e  q u e s t i o n ,  

I I Why d i d  you choose  a s c i e n c e - o r i e n t e d  c a r e e r ? "  

I n  t h e  midterm examina t ion ,  s t u d e n t s  were t r e a t e d  as n e a r l y  a l i k e  as 

p o s s i b l e .  The midterm examinat ion w a s  g iven  a t  t h e  same t i m e  t o  bo th  g roups ;  

they  sat i n  a l a r g e  l e c t u r e  h a l l  w i t h  a s l i d i n g  w a l l  between them. They were 

g i v e n  60 m i n u t e s  t o  respond t o  two q u e s t i o n s :  t h e  e x p e r i m e n t a l  q u e s t i o n  and 

a n o t h e r  q u e s t i o n ,  " P l e a s e  write a s h o r t ,  expanded d e f i n i t i o n  (1 paragraph)  on 

one of  t h e  t o p i c s  l i s t e d  below: w i n t e r ,  r e s i s t a n c e ,  electrical p a r a m e t e r s ,  

p h y s i c s ,  impedance,  automobi le ,  c h e m i s t r y ,  book, h y s t e r e s i s . "  

Although t h e  p r e t e s t / p o s t t e s t  q u e s t i o n s  were des igned  t o  e l i c i t  a  

g e n e r a l - t o - s p e c i f i c  paragraph response  and were judged t o  be  of  t h e  same 

d e g r e e  of complex i ty ,  r e v e r s i n g  t h e  q u e s t i o n s  w a s  f e l t  t o  e l i m i n a t e  any 



, 

i n a d v e r t e n t  b i a s  t h a t  might be  i n h e r e n t  i n  one q u e s t i o n  o r  t h e  o t h e r .  

I n s t r u c t i o n a l  Methods 

Apar t  from t h e  i n s t r u c t i o n a l  method i t s e l f ,  bo th  g roups  were t r e a t e d  as much 

a l i k e  as w a s  p o s s i b l e  i n  a c lass room s e t t i n g .  Both Group M and T were g iven  

a s i n g l e ,  one-hour l e c t u r e  on pa ragraph  i n s t r u c t i o n  fo l lowed  by a s i n g l e ,  

two-hour w r i t i n g  t u t o r i a l .  I n s t r u c t o r  X ,  t h e  n e u t r a l  i n s t r u c t o r ,  a t t e n d e d  

bo th  l e c t u r e s  b u t  was unaware t h a t  s h e  was p a r t  of a r e s e a r c h  s t u d y ;  s h e  was 

merely  g i v e n  i n s t r u c t i o n s  a t  t h e  beg inn ing  of t h e  t e rm t o  f o l l o w  each  i n -  

s t r u c t o r ' s  methods,  t e c h n i q u e s  and t e a c h i n g  s t y l e  as c l o s e l y  as p o s s i b l e .  

S i n c e  B.C.I.T. was undergoing y e t  a n o t h e r  i n t e r n a l  e n g i n e e r i n g  e v a l u a t i o n ,  

it was easy  t o  e x p l a i n  t h e  a d d i t i o n a l  p rocedures .  

A f t e r  t h e  l e c t u r e ,  a l l  s t u d e n t s  were g i v e n  t h e  same w r i t i n g  t u t o r i a l  

ass ignment  t o  respond t o :  "Define one of t h e s e  terms f o r  me:  h i s t o r y ,  e l e c t -  

r o n i c s ,  s p r i n g ,  c a p a c i t a n c e ,  mathematics.  " 



The f o l l o w i n g  t a b l e  summarizes t h e  t e a c h i n g  and t e s t i n g  s c h e d u l e .  

T a b l e  1 Teaching and T e s t i n g  T imetab le  

Week C o n t r o l  Treatment  

1 P r e t e s t  P r e t e s t  
Ques t ion  Q u e s t i o n  

2-5 Other  Unre la ted  Other  U n r e l a t e d  
I n s t r u c t i o n  I n s t r u c t i o n  

6 L e c t u r e  + L e c t u r e  + 
Wri t ing  Lab W r i t i n g  Lab 

7-8 Other  Unre la ted  Other  U n r e l a t e d  
I n s t r u c t i o n  I n s t r u c t i o n  

9 Midterm Exam Midterm Exam 
( p o s t t e s t  ( p o s t t e s t  
q u e s t i o n )  q u e s t i o n )  

T r a d i t i o n a l  I n s t r u c t i o n  

I n s t r u c t o r  T t a u g h t  t r a d i t i o n a l  paragraph compos i t ion  by l e c t u r i n g  on 

g e n e r a l - t o - s p e c i f i c  pa ragraph  s t r u c t u r e ,  s t a c k e d  lists, t o p i c  s e n t e n c e s ,  

t r a n s i t i o n s  and u n i t y .  I n  t h e  l e c t u r e  he  showed model pa ragraphs  of g e n e r a l -  

t o - s p e c i f i c  pa ragraph  development and ana lyzed  each  s e n t e n c e  i n  t h e  para- 

g r a p h s  f o r  i ts  c o n t r i b u t i o n  t o  u n i t y ,  coherence  and emphasis.  

I n  t h e  s i n g l e ,  two-hour w r i t i n g  t u t o r i a l ,  he o r  I n s t r u c t o r  X showed and 

a n a l y z e d  s e v e r a l  more sample pa ragraphs .  S t u d e n t s  who asked q u e s t i o n s  were 

answered i n  terms of u n i t y ,  coherence and emphasis.  S t u d e n t s  were t h e n  asked 

t o  w r i t e  a pa ragraph  respond ing  t o  t h e  w r i t i n g  t u t o r i a l  ass ignment :  "Define 

one  of  t h e s e  t e rms  f o r  me: h i s t o r y ,  e l e c t r o n i c s ,  s p r i n g ,  c a p a c i t a n c e ,  



mathemat ics .  I I 

T h i s  a ss ignment  w a s  submi t t ed  f o r  marking t h r e e  d a y s  later .  When t h e s e  

p a p e r s  were handed i n ,  I n s t r u c t o r  T  o r  I n s t r u c t o r  X used i d e n t i c a l  marking 

s h e e t s  and commented on t h e  s t u d e n t  work i n  terms of u n i t y ,  coherence  and 

emphasis .  The p a p e r s  were marked and r e t u r n e d  t o  t h e  s t u d e n t s .  

Mat r ix  A n a l y s i s  I n s t r u c t i o n  

I n s t r u c t o r  M a l s o  l e c t u r e d  f o r  an  hour .  T h i s  l e c t u r e  d e s c r i b e d  t h e  s t r u c t u -  

r a l  and f u n c t i o n a l  c h a r a c t e r i s t i c s  of a  g e n e r a l - t o - s p e c i f i c  paragraph and of 

a  m a t r i x ,  and e x p l a i n e d  t h e  t e rms  c o o r d i n a t e ,  s u b o r d i n a t e  and c o o r d i n a t e .  

The i n s t r u c t o r  t h e n  r e c a l l e d  t h e  concept  of  g e n e r a l  and s p e c i f i c  t e rms ,  

showed a good pa ragraph  and drew t h e  m a t r i x  t h a t  co r responded  t o  i t .  From 

t h i s  m a t r i x  s h e  i n t e r p r e t e d  t h e  m a t r i x  as a s i m p l e  c i r c u i t .  (See F i g u r e  6 

below) 

F i g u r e  6 Discourse  Mat r ix  A s  A Simple C i r c u i t  

I n  t h e  f o l l o w i n g  s i n g l e ,  two-hour w r i t i n g  l a b ,  t h e  s t u d e n t s  were g iven  



poor ly  o rgan ized  p a r a g r a p h s  and asked t o  u s e  t h e  m a t r i x  t o  draw t h e s e  para- 

g r a p h s '  s t r u c t u r e s .  When t h e  poor s t r u c t u r e  was e l u c i d a t e d ,  t h e  s t u d e n t s  

were asked t o  add a s e n t e n c e  o r  two t h a t  completed t h e  s t r u c t u r e  (and hence 

t h e  m a t r i x ) .  During t h i s  p r o c e s s ,  t h e  m a t r i x  was e x p l a i n e d  t o  s t u d e n t s  who 

asked f o r  more i n f o r m a t i o n .  When t h e  i n s t r u c t o r s  wanted t o  e x p l a i n  a term o r  

show a  s t u d e n t  a p a r t i c u l a r  r e l a t i o n s h i p  ( c o o r d i n a t i o n ,  s u b o r d i n a t i o n  o r  

s u p e r o r d i n a t i o n )  i n  t h e  s t u d e n t ' s  own w r i t i n g ,  t h e y  used a m a t r i x  drawing.  

S t u d e n t s  were t h e n  asked t o  respond t o  t h e  same q u e s t i o n  t h e  c o n t r o l  

group d i d :  "Define one of t h e s e  terms f o r  m e :  h i s t o r y ,  e l e c t r o n i c s ,  s p r i n g ,  

c a p a c i t a n c e ,  mathemat ics ."  When t h e  ass ignments  were handed i n ,  I n s t r u c t o r  M 

and I n s t r u c t o r  X marked and commented on t h e  a s s i g n m e n t s  u s i n g  t h e  t e rms  

c o o r d i n a t e ,  s u b o r d i n a t e  and s u p e r o r d i n a t e .  The i n s t r u c t o r s  a l s o  drew 

m a t r i c e s  of  t h e  ass-gned pa ragraphs  on t h e  s t u d e n t ' s  p a p e r s  and commented on 

c o n s i s t e n c i e s  o r  i n c o n s i s t e n c i e s  i n  r e l a t i o n s h i p  t o  t h e  m a t r i x  drawn f o r  

each pa ragraph .  The p a p e r s  were t h e n  r e t u r n e d  t o  t h e  s t u d e n t s .  

Two weeks a f t e r  t h e  pa ragraphs  were r e t u r n e d ,  t h e  p o s t t e s t  w a s  g iven  as 

p a r t  of a midterm examina t ion .  A f t e r  t h e  exams were  c o l l e c t e d ,  t h e  p o s t t e s t  

q u e s t i o n s  were pho tocop ied ,  a s s i g n e d  numbers and g i v e n  t o  t h e  m a t r i x  ana- 

l y s t  ( s e e  I n t r o d u c t i o n ) .  

Scor ing  

A f t e r  t h e  m a t r i c e s  were drawn, t h e  a n a l y s t  r e t u r n e d  them t o  t h e  a u t h o r .  The 

2 6 



a u t h o r ,  working from t h e  numbered m a t r i x  o n l y ,  a s s i g n e d  a p o i n t  f o r  e a c h  of 

t h e  r e q u i s i t e  f i v e  c h a r a c t e r i s t i c s .  The d a t a  were e n t e r e d  d i r e c t l y  i n t o  t h e  

u n i v e r s i t y  computer,  t o g e t h e r  w i t h  o t h e r  d a t a ,  such  as method, t u t o r i a l  and 

i n s t r u c t o r .  ( s e e  T a b l e  2 )  

T a b l e  2  Sample Computer Data 

Mat r ix  Method TS I S  TU MD CL TS I S  TU MD CL S e t  I n s  
# 1 1 1 1 1 2 2 2 2 2  

Method-l=matrix a n a l y s i s ,  2 = t r a d i t i o n a l  i n s t r u c t i o n  
TS 1-Topic s e n t e n c e ,  p r e t e s t  
I S  1-Idea s t r i n g ,  p r e t e s t  
TU 1-Presence of r e l e v a n t  T-uni ts  o n l y ,  p r e t e s t  
MD 1-Downward/downward + h o r i z o n t a l  movement o n l y ,  p r e t e s t  
CL 1-No r e g e n e r a l i z a t i o n  i n  t h e  c l o s i n g  s e n t e n c e ,  p r e t e s t  
TS 2-Topic s e n t e n c e ,  p o s t t e s t  
I S  2-Idea s t r i n g ,  p o s t t e s t  
TU 2-Presence of r e l e v m t  T-un i t s  o n l y ,  p o s t t e s t  
MD 2-Downward/downward + h o r i z o n t a l  movement o n l y ,  p o s t t e s t  
CL 2-No r e g e n e r a l i z a t i o n  i n  t h e  c l o s i n g  s e n t e n c e ,  p o s t t e s t  
S e t - T u t o r i a l / s e t  t h e  s t u d e n t  was r e g i s t e r e d  i n  
I n s - T u t o r i a l  i n s t r u c t o r  l = m a t r i x  2 = t r a d i t i o n a l  3 = n e u t r a l  

S t a t i s t i c a l  P r o c e d u r e s  

The s t a t i s t i c a l  p rocedures  used were chosen t o  answer f i v e  q u e s t i o n s :  

( 1 )  Would t h e  two p r e t e s t  p o p u l a t i o n s  va ry  s t a t i s t i c a l l y  

from one a n o t h e r ?  If t h e y  d i d  n o t ,  t h e n  t h e y  c o u l d  be t r e a t e d  

as a n  homogeneous p o p u l a t i o n  and changes  i n  t h e  p o s t t e s t  



sco re s  could be a t t r i b u t e d  t o  methodology r a t h e r  than  

popula t ion  va r i ance ;  

( 2 )  Would t h e  p r e t e s t  and p o s t t e s t  s c o r e s  vary a t  a l l ?  

Presuming t h e  experimental  design admit ted no o t h e r  e r r o r s ,  

d i f f e r e n c e s  i n  t h e  pre- and p o s t t e s t  s co re s  would r e f l e c t  t h e  

r e s u l t  of i n s t r u c t i o n .  

(3)Would t h e  p o s t t e s t  s co re s  from t h e  c o n t r o l  and t r e a t -  

ment groups vary s i g n i f i c a n t l y  from one another?  I f  t h e  

p r o j e c t  was proper ly  designed,  then  changes i n  t h e  t o t a l  

s c o r e s  would r e f l e c t  changes due t o  methodology; 

( 4 )  How would t h e  s co re s  vary ( i f  they d i d ) ?  

(5) On which of t h e  f i v e  c h a r a c t e r i s t i c s  would matr ix  

cons t ruc t ion  s c o r e s  vary from t r a d i t i o n a l  i n s t r u c t i o n  s co re s  

( i f  they d i d ) ?  

Null  Hypothesis 

The n u l l  hypothes i s  f o r  t h i s  s tudy states t h a t  no s i g n i f i c a n t  d i f f e r e n c e  

would be noted between t h e  p o s t t e s t  s c o r e s  of t h e  mat r ix  a n a l y s i s  and 

t r a d i t i o n a l  i n s t r u c t i o n  groups. I n  o the r  words, n e i t h e r  t h e  t o t a l  s c o r e s  nor  

t h e  i nd iv idua l  c h a r a c t e r i s t i c  s c o r e s  could be s i g n i f i c a n t l y  d i f f e r e n t  be- 

- tween t h e  c o n t r o l  and t h e  t rea tment  groups. I f  s i g n i f i c a n t  d i f f e r e n c e s  were 

found between populat ion means i n  t h e  p o s t t e s t  s c o r e s ,  then the  d i f f e r e n c e  

would n o t  sp r ing  from a sampling e r r o r ,  and t h e  n u l l  hypothesis  could be 
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r e j e c t e d .  

To de te rmine  how l a r g e  t h e  d i f f e r e n c e  shou ld  be t o  r e j e c t  t h e  n u l l  

h y p o t h e s i s ,  t h e  s i g n i f i c a n c e  l e v e l  was s e t  a t  0.05 b e f o r e  t h e  p r e t e s t  ques- 

11 t i o n s  were a d m i n i s t e r e d . ,  The test of s t a t i s t i c a l  s i g n i f i c a n c e ,  t h e n ,  per-  

m i t s  t h e  r e s e a r c h e r  t o  measure t h e  d i f f e r e n c e  between two samples and t o  

make i n • ’  e r e n c e s  abou t  t h e  p o p u l a t i o n s  from which t h e y  were drawn."(Borg and 

Gall ,  1979). Another way t o  look a t  t h i s  is  t o  say  t h a t  a t  t h e  0 .05  probabi-  

l i t y  l e v e l ,  t h e  r e s e a r c h e r  w i l l  m i s t a k e  t r u e  d i f f e r e n c e  f o r  sampling e r r o r  5 

t i m e s  i n  100. 

A l a r g e  d i f f e r e n c e  between p o p u l a t i o n  means i n  t h e  p r e t e s t  samples  

would i n d i c a t e  a non-homogeneous p o p u l a t i o n ,  and ,  t h e r e f o r e ,  no method- 

o l o g i c a l  d i f f e r e n c e  could  be i n f e r r e d  from a non-homogeneous popula t ion .  I f  

t h e  p r e t e s t  means were homogeneous, a l a r g e  d i f f e r e n c e  i n  p o s t t e s t  

p o p u l a t i o n  means would a l l o w  t h e  r e s e a r c h e r  t o  r e j e c t  t h e  n u l l  h y p o t h e s i s  

and t o  conc lude  t h a t  t h e  d i f f e r e n c e  between sample means r e f l e c t e d  a real 

d i f f e r e n c e  between means. 

The r e s e a r c h  h y p o t h e s i s  s t a t e d  t h a t  m a t r i x  a n a l y s i s  (method M) was more 

e f f e c t i v e  t h a n  t r a d i t i o n a l  i n s t r u c t i o n  (method T).  Only t h e  p o s i t i v e  d i f -  

f e r e n c e  between s c o r e s ,  r a t h e r  t h e n  t h e  p o s i t i v e  and n e g a t i v e  d i f f e r e n c e s ,  

need t o  be c a l c u l a t e d .  T h i s  narrows t h e  l o c a t i o n  of t h e  s c o r e s  t o  be 

observed t o  t h e  r ight-hand t a i l  of t h e  d i s t r i b u t i o n  curve ,  s o  t h e  e n t i r e  



p=.05 l i e s  i n  t h e  r ight-hand,  o r  p o s i t i v e ,  t a i l .  I n  o t h e r  words, a one- 

t a i l e d  h y p o t h e s i s  o n l y  de te rmines  whether  t h e  exper imenta l  group i s  b e t t e r  

t h a n  t h e  c o n t r o l  group,  n o t  b e t t e r  or worse. ( T h i s  i s  impor tan t  t o  n o t e  

because  a o n e - t a i l e d  h y p o t h e s i s  does  n o t  r e q u i r e  a s  l a r g e  a d i f f e r e n c e  i n  

mean s c o r e s  as d o e s  a two- ta i l ed  h y p o t h e s i s . )  ( E l z e y ,  1974) Choosing a one- 

t a i l e d  h y p o t h e s i s  l e a v e s l t h e  r e s e a r c h e r  open t o  making Type I e r r o r s ,  r e j e c -  

t i n g  t h e  n u l l  h y p o t h e s i s  when i t  is ,  i n  f a c t ,  t r u e .  However, on t h e  b a s i s  of 

two p r e v i o u s  s u c c e s s f u l  p i l o t  s t u d i e s ,  I f e l t  j u s t i f i e d  i n  s e l e c t i n g  a one- 

t a i l e d  h y p o t h e s i s .  S e t t i n g  t h e  p= 0.01 o r  g r e a t e r  t o  compensate f o r  Type I 

e r r o r s  would l e a v e  t h e  s t u d y  open t o  Type I1 e r r o r s ,  a c c e p t i n g  t h e  n u l l  

h y p o t h e s i s  when i t  was, i n  f a c t ,  f a l s e .  S i n c e  m a t r i x  a n a l y s i s  i n s t r u c t i o n  

was a  p r e v i o u s l y  u n t e s t e d  methodology, I chose  a  one- ta i l ed  h y p o t h e s i s ,  

aware of t h e  i m p l i c a t i o n s  of t h i s  c h o i c e .  

S t a t i s t i c a l  Analyses  

A one-way a n a l y s i s  of v a r i a n c e  (ANOVA), which c o n t r a s t s  groups  on a s i n g l e  

f a c t o r ,  was chosen t o  answer t h e  q u e s t i o n s  posed a t  t h e  begining of  t h e  

c h a p t e r .  Although t h e s e  were n o t  c l a s s i c a l  i n t e r v a l  d a t a ,  a v a r i e t y  of 

r h e t o r i c a l  r e s e a r c h e r s  have t r e a t e d  similar d a t a  i n  a similar f a s h i o n .  

(Fagan,  1981) ( H i l l o c k s ,  1982) ( G o r r e l l ,  1983) T h i s  i n f e r e n t i a l  t e c h n i q u e  

a l lowed  me t o  compare F p r o b a b i l i t i e s ,  t h e  p r o b a b i l i t y  t h a t  t h e  v a r i a b i l i t y  

among mean s c o r e s  was l a r g e  enough t o  r e j e c t  t h e  n u l l  hypo thes i s .  It w a s  

used t o  compare t h e  two p r e t e s t  p o p u l a t i o n s  t o  de te rmine  i f  they  were homo- 

geneous  ( q u e s t i o n  1 above) .  It a l s o  a l lowed  m e  t o  c o n t r a s t  t h e  p o s t t e s t  

s c o r e s  from t h e  c o n t r o l  and t r e a t m e n t  g roups  ( q u e s t i o n  2 and 3 above) ,  and 
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t o  c o n t r a s t  bo th  t h e  t o t a l  s c o r e s  and t h e  i n d i v i d u a l  i t e m  s c o r e s  among 

g roups .  

T e s t s  f o r  homogeneity of v a r i a n c e  were c a l c u l a t e d  u s i n g  a  c o n t r a s t  

c o e f f i c i e n t  m a t r i x  which* provided planned compar isons  between two g roups  

a l t h o u g h  more t h a n  two groups  were p r e s e n t .  T h i s  procedure  produced,  among 

o t h e r s ,  a B a r t l e t t - B o x  F  s c o r e  composed of  a n  F v a l u e  and a n  F  p r o b a b i l i t y .  

T h i s  F p r o b a b i l i t y ,  when > 0.05,  d e m o n s t r a t e s  homogeneity of  v a r i a n c e ,  a n  

i m p l i c i t  a s sumpt ion  of  t h e  T tes t .  

The 0 .05 s i g n i f i c a n c e  l e v e l ,  w a s  chosen f o r  t h r e e  r e a s o n s .  F i r s t ,  t h e  

0.05 l e v e l  i n d i c a t e d  o n l y  1 chance i n  20 e x i s t s  t h a t  a l a r g e  o r  l a r g e r  d i f -  

f e r e n c e  i n  s c o r e  would occur  i f  t h e r e  was no d i f f e r e n c e  i n  sample p o p u l a t i o n  

means, r e d u c i n g  t h e  chance of a  Type I e r r o r .  Second, t h e  0 .05 l e v e l  is  a 

common one  i n  e d u c a t i o n a l  r e s e a r c h .  (Borg and Gall, 1979) (E lzey ,  1974) 

T h i r d ,  " s t a t i s t i c i a n s  c o n v e n t i o n a l l y  u s e  t h e  c u t o f f  p r o b a b i l i t y  of P= 0  .O5 

f o r  r e j e c t i n g  t h e  n u l l  hypothes is" .  (Elzey , 1974) 

Two s e p a r a t e  ANOVAs were performed. The f i r s t  c o n t r a s t e d  t h e  e f f e c t i v e -  

n e s s  of  t h e  two i n s t r u c t i o n a l  methods u s i n g  t h e  s t u d e n t s 1  t o t a l  s c o r e s ,  t h e  

sum of  t h e  c h a r a c t e r i s t i c s  s u c c e s s f u l l y  met ( A n a l y s i s  1). The second con- 

t r a s t e d  t n e  two methods c h a r a c t e r i s t i c  by c h a r a c t e r i s t i c  ( A n a l y s i s  2 ) .  Both 

a n a l y s e s  i n c l u d e d  c o n t r a s t s  between t h e  l e c t u r e  i n s t r u c t o r  (M and T) and t h e  

n e u t r a l  i n s t r u c t o r  ( X ) .  



A n a l y s i s  1 

One hundred t h i r t y - s i x  s c o r e s ,  t o t a l s  of a l l  f i v e  c h a r a c t e r i s t i c s ,  were used 

i n  t h r e e  c o n t r a s t s .  S i c k n e s s ,  absen tee i sm and a t t r i t i o n  t o o k  t h e i r  t o l l .  By 

t h e  time t h e  p o s t t e s t  pa ragraphs  were coded,  o n l y  136 pre- and p o s t t e s t  

samples  were a v a i l a b l e  f o r  s t u d y .  The s c o r e s  were ana lyzed  by t u t o r i a l  

g r o u p s  t o  compute t h e  ANOVA. 

0 C o n t r a s t  1. The t o t a l  s c o r e s ,  by t u t o r i a l s ,  Group M 

s t u d e n t s  were c o n t r a s t e d  w i t h  Group T. Group M con ta ined  

7 t u t o r i a l s  ( 9 8  s t u d e n t s )  w h i l e  Group T  c o n t a i n e d  3 

t u t o r i a l s  (38  s t u d e n t s ) .  (Method M ,  t h e  exper imenta l  

t u t o r i a l s  c o n t r a s t e d  t o  Method T,  t h e  c o n t r o l  t u t o r i a l s . )  

C o n t r a s t  2. A l l  t h e  s c o r e s  i n  t h i s  c o n t r a s t  were drawn 

from Group M ' s  7 t u t o r i a l s .  S c o r e s  from l e c t u r e  i n s t r u c -  

t o r  M ' s  5 t u t o r i a l s  ( 8 3  s t u d e n t s )  were c o n t r a s t e d  t o  t h e  

s c o r e s  from t h e  n e u t r a l  i n s t r u c t o r  X ' s  2 t u t o r i a l s  (15 

s t u d e n t s ) .  

4 C o n t r a s t  3. A l l  s c o r e s  i n  t h i s  c o n t r a s t  were drawn 

f rom t h e  3 t u t o r i a l s  ( 3 8  s t u d e n t s )  who r e c e i v e d  

t r a d i t i o n a l  i n s t r u c t i o n .  S c o r e s  from i n s t r u c t o r  T ' s  

two t u t o r i a l s  ( 2 5  s t u d e n t s )  were c o n t r a s t e d  w i t h  

i n s t r u c t o r  X ' s  s i n g l e  t u t o r i a l  (13 s t u d e n t s ) .  I n  

o t h e r  words,  c o n t r a s t  3 r e p l i c a t e s  c o n t r a s t  2 b u t  
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f o r  t h e  t r a d i t i o n a l  i n s t r u c t i o n ,  no t  t h e  ma t r i x  

i n s t r u c t i o n .  

Analys i s  2 

The same 136 s t u d e n t  s c o r e s  were used i n  Analys i s  2 .  A l l  d a t a  i n  t h i s  

a n a l y s i s ,  however, r ep re sen t ed  c o n t r a s t s  i n  s i n g l e  i t e m  s c o r e s  f o r  each  of 

t h e  f i v e  c h a r a c t e r i s t i c s .  I n  o t h e r  words, c o n t r a s t s  1, 2 and 3  were r e p l i -  

c a t ed  u s i n g  i n d i v i d u a l  i t e m  s c o r e s ,  such as T-unit r e l evance  and t o p i c  

s en t ence  produc t ion ,  r a t h e r  than  t o t a l  s co re s .  These d a t a  were s t i l l  grouped 

by method and t u t o r i a l  i n s t r u c t o r s  a s  i n  c o n t r a s t s  1, 2 and 3 ,  s o  t h e  

numbers i n  t h e  groups remain t h e  same. These c o n t r a s t s  were performed a f t e r  

t h e  r e s u l t s  of t h e  f i r s t  t h r e e  c o n t r a s t s  were known t o  determine which of 

t h e  s p e c i f i c  c h a r a c t e r i s t i c s  t h e  mat r ix  a n a l y s i s  addressed.  

a Con t r a s t  4. Scores  from each of t h e  f i v e  c h a r a c t e r i s -  

t i c s  were used t o  c o n t r a s t  mat r ix  a n a l y s i s  i n s t r u c t i o n  and 

t r a d i t i o n a l  i n s t r u c t i o n  (Method M and Method T) .  

Con t r a s t  5. Scores  from each of t h e  f i v e  c h a r a c t e r i s -  

t ics  were c o n t r a s t e d  by mat r ix  a n a l y s i s  i n s t r u c t o r  compar- 

ed t o  t h e  n e u t r a l  i n s t r u c t o r  ( I n s t r u c t o r s  M and X). 

o  Con t r a s t  6 .  Scores  from each of t h e  f i v e  c h a r a c t e r i s -  

t i cs  were c o n t r a s t e d  by t r a d i t i o n a l  i n s t r u c t o r  compared 

t o  t h e  n e u t r a l  i n s t r u c t o r  ( I n s t r u c t o r s  T and X). 
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CHAPTER I11 

RESULTS 

When t h e  p r o j e c t  was o r i g i n a l l y  planned,  a one-way ANOVA, u s i n g  pre- and 

p o s t t e s t  t o t a l  s c o r e s  from t h e  c o n t r o l  and t r e a t m e n t  g roups  seemed t h e  most 

s t r a i g h t f o r w a r d  way t o  e v a l u a t e  t h e  d a t a .  When a t e a c h i n g  a s s i s t a n t  was 

a s s i g n e d  t o  t h e  two i n s t r u c t o r s  i n  t h e  p r o j e c t ,  t h r e e  c o n t r a s t s  sugges ted  

themse lves  as a p r o d u c t i v e  way t o  c o n t r o l  f o r  i n s t r u c t o r  b i a s ,  and a 

c o n t r a s t  c o e f f i c i e n t  m a t r i x  w a s  added. When t h e  r e s u l t s  of t h e  t h e  f i r s t  

t h r e e  c o n t r a s t s  ( A n a l y s i s  1) demonstra ted t h a t  m a t r i x  a n a l y s i s  i n s t r u c t i o n  

s c o r e s  were s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  t r a d i t i o n a l  s c o r e s ,  I con t inued  

t o  e x p l o r e  t h e  d a t a  s t a t i s t i c a l l y  i n  Ana lys i s  2 by look ing  a t  t h e  i n d i v i d u a l  

c h a r a c t e r i s t i c  s c o r e s  

S i n c e  t h e  t o t a l  s c c r e s  were composed of f i v e  i n d i v i d u a l  s c o r e s ,  t h e  

second a n a l y s i s  examined and c o n t r a s t e d  t h e  i n d i v i d u a l  item s c o r e s .  

Although t h e  second a n a l y s i s  was a p o s t  - hoc procedure ,  t h e  r e s u l t s  a r e  

i n c l u d e d  h e r e  because  t h e y  ex tend  and c l a r i f y  my major t h e s i s .  

Ana lys i s  1 P r e t e s t  S c o r e s  

To demons t ra te  t h a t  t h e  c o n t r o l  and t r e a t m e n t  groups  were homogenous, t h a t  

. t h e i r  group s c o r e s  d i d  n o t  vary  s i g n i f i c a n t l y  from one a n o t h e r ,  F r a t i o s  

were c a l c u l a t e d  on t h e  r e s u l t s  of t h e  p r e t e s t  q u e s t i o n s  ( t o t a l  s c o r e s ) .  The 

ANOVA, a s p e c i a l i z e d  v e r s i o n  of t h e  F t e s t ,  was used t o  c a l c u l a t e  t h e  

34 



p r o b a b i l i t y  of  a s i g n i f i c a n t  d i f f e r e n c e  a t  t h e  0.05 l e v e l  between t h e  

m a t r i x  a n a l y s i s  (Group M)  and t h e  t r a d i t i o n a l  i n s t r u c t i o n  (Group T) g roups '  

w r i t i n g  s c o r e s .  I f  s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  between t h e  c o n t r o l  and 

t r e a t m e n t  groups  on t h e  p r e t e s t  q u e s t i o n  s c o r e s ,  t h e n  no comparison cou ld  be 

made of  p o s t e s t  s c o r e s  because  t h e  p o p u l u a t i o n  would n o t  be homogeneous. 

F r a t i o s  were c a r r i e d  o u t  by f i r s t  c a l c u l a t i n g  t h e  mean s c o r e s  w i t h i n  

each  g roup  and t h e n  comparing them w i t h  t h e  e s t i m a t e  o b t a i n e d  f rom t h e  mean 

s c o r e s  of each  group t o  s e e  i f  t h e y  d i f f e r e d  s i g n i f i c a n t l y .  ( s e e  T a b l e  3) I n  

t h i s  p r o j e c t ,  t h e  F r a t i o  was 1.424,  g i v i n g  a n  F p r o b a b i l i t y  of 0.1844. T h i s  

p r o b a b i l i t y  (p )  is  g r e a t e r  t h a n  0.05, i n d i c a t i n g  t h a t  t h e  p o p u l a t i o n  was 

homogeneous and t h a t  d i f f e r e n c e s  i n  s c o r e s  were n o t  t h e  r e s u l t  o f  sampl ing 

e r r o r .  

Tab le  3 P r e t e s t  F R a t i o s  and P r o b a b i l i t i e s  

Source  Degrees of  Freedom F  R a t i o  F  P r o b a b i l i t y  

Between 9 
Groups 

Within  126 
Groups 

The v a r i a n c e  of t h e  group s c o r e s  was c a l c u l a t e d  by f i r s t  c a l c u l a t i n g  

t h e  mean s c o r e s  f o r  each group ( s e e  T a b l e  4  below) and then  f i n d i n g  t h e  

d e v i a t i o n  of each group from t h e  mean. The group d e v i a t i o n s  were n e x t  

s q u a r e d ,  summed and d i v i d e d  by t h e  t o t a l  number of groups  ( t h e  d e g r e e s  of 



freedom p l u s  1 ) .  Next t h e  group and t o t a l  s t a n d a r d  d e v i a t i o n s ,  t h e  measure 

of  v a r i a b i l i t y  based on t h e  s q u a r e  r o o t  of t h e  squared  d e v i a t i o n s ,  were 

c a l c u l a t e d .  (The s t a n d a r d  d e v i a t i o n  i s  t h e  s q u a r e  r o o t  of t h e  squared  

d e v i a n c e s . )  (E lzey ,  1974) 

Tab le  4  T o t a l  P r e t e s t  Score  Data 

Group L e c t u r e / T u t o r i a l  S t u d e n t s  pe r  Mean S tandard  
I n s t r u c t o r  Group Score  D e v i a t i o n  

T o t a l  136 1.0876 1.0874 

L a s t ,  t h e  between-group 2nd wi thin-group v a r i a n c e ,  t h e  F r a t i o ,  w a s  

c a l c u l a t e d .  Its r e f l e c t i o n  i n  t h e  F p r o b a b i l i t y  of 0.1844 was n o t  s tat is-  

t i c a l l y  s i g n i f i c a n t  because  it  w a s  l a r g e r  t h a n  0.05. S i n c e  t h e  d i f f e r e n c e s  

i n  t h e  p r e t e s t  sample s c o r e s  by group were n o t  s i g n i f i c a n t ,  Groups M and T 

were c o n s i d e r e d  t o  be  homogeneous. 

The p r e t e s t  c o n t r a s t s ,  l i s t e d  below, a l s o  demonstra ted  t h a t  t h e  pop- 

u l a t i o n s  were homogeneous: 

C o n t r a s t  1-Method M ( m a t r i x  a n a l y s i s )  compared t o  Method T 
( t r a d i t i o n a l )  



0 C o n t r a s t  2 - I n s t r u c t o r  M compared t o  I n s t r u c t o r  X 
( m a t r i x  a n a l y s i s  o n l y )  

0 C o n t r a s t  3 - I n s t r u c t o r  T  compared t o  I n s t r u c t o r  X 
( t r a d i t i o n a l  method o n l y )  

I n  t h e  t h r e e  p r e t e s t  c o n t r a s t s ,  t h e  T  p r o b a b i l i t i e s  were a l l  g r e a t e r  

t h a n  0 .05 ,  d e m o n s t r a t i n g  t h a t  t h e  p o p u l a t i o n s  i n v o l v e d  i n  t h e  c o n t r a s t s  were 

homogeneous ( a n  i m p l i c i t  a s sumpt ion  o f  t h e  T  t e s t )  as T a b l e  5  below demon- 

s trates.  T h i s  i s  e x e m p l i f i e d  by t h e  F v a l u e s  of  .827 and t h e  F p r o b a b i l i t y  

o f  .592 i n  t h e  Bar t l e t t -Box  F. (T v a l u e s  and T  p r o b a b i l i t i e s  from pooled 

v a r i a n c e  estimates were r e p o r t e d  when t h e  r e s u l t s  demons t ra t ed  homogeneity 

of  v a r i a n c e .  T  v a l u e s  and p r o b a b i l i t i e s  from s e p a r a t e  v a r i a n c e  estimates 

were r e p o r t e d  when t h e  r e s u l t s  d i d  n o t  d e m o n s t r a t e  homogeneity of  v a r i a n c e  

because  of method i n  which t h e  computer c a l c u l a t e d  t h e  d a t a . )  

Tab ie  5 P r e t e s t  C o n t r a s t  C o e f f i c i e n t  M a t r i x  

C o n t r a s t  T  Value  T P r o b a b i l i t y  

1 1.290 0.200 

2  -1.1878 0.238 

3 -1.621 0.107 

Bar t l e t t -Box  F .827 .592 

A n a l y s i s  1 P o s t t e s t  S c o r e s  

The d a t a  s u g g e s t  t h a t  m a t r i x  a n a l y s i s  is  a u s e f u l  method f o r  t e a c h i n g  para-  
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g r a p h  o r g a n i z a t i o n  t o  e l e c t r i c a l  e n g i n e e r i n g  t echno logy  s t u d e n t s .  The post -  

tes t  s c o r e s  demons t ra te  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  c r e a t e d  by 

i n s t r u c t i o n .  The F p r o b a b i l i t y  w a s  0.0233,  less t h a n  0.05. T h i s  i n d i c a t e s  

t h a t  t h e  p r o b a b i l i t y  of  such  a change o c u r i n g  randomly between p r e t e s t  and 

p o s t t e s t  s c o r e s  was o n l y  2.33 i n  100. The p o p u l a t i o n s  were no l o n g e r  homo- 

geneous ,  and c l e a r l y  t h e  n e x t  s t e p  was t o  assess which c o n t r a s t s  were s i g -  

n i f i c a n t .  ( s e e  T a b l e  6 below) 

T a b l e  6 P o s t t e s t  R a t i o s  and P r o b a b i l i t i e s  

Source  Degrees  of Freedom F R a t i o  F  P r o b a b i l i t y  

Between 9 
Groups 

Wi th in  126 
Groups 

The v a r i a n c e  of t h e  p o s t t e s t  s c o r e s  below i n  g roups  M and T demon- 

s trates bo th  a  s i g n i f i c a n t  change i n  t h e  Group M s c o r e s  and i n  t h e  amount of 

change p r e s e n t .  C l e a r l y  t h e n ,  b o t h  groups  changed t h e i r  w r i t i n g  s c o r e s  as 

t h e  r e s u l t  of  i n s t r u c t i o n .  



T a b l e  7 T o t a l  P o s t t e s t  Score  Data 

Group L e c t u r e / T u t o r i a l  S t u d e n t s  per  Mean Score  S tandard  
I n s t r u c t o r  Group Devia t  . 

T o t a l  136 2.8309 1.5034 

The p o s t t e s t  c o n t r a s t  c o e f f i c i e n t  m a t r i x  p r e s e n t e d  i n t e r e s t i n g  d a t a .  I f  

t h e  n u l l  h y p o t h e s i s  was t o  be  r e f u t e d ,  t h e n  t h e  p r o b a b i l i t y  of t h e  h igher  

s c o r e s  from t h e  exper imenta l  group compared t o  t h e  c o n t r o l  group ( c o n t r a s t  

1 )  would be t h e  r e s u l t  of t h e  t r e a t m e n t  and n o t  a random phenomenon. A T  

v a l u e  of 3.891 and a  T  p r o b a b i l i t y  of 0.000 demonstra ted t h a t  t h e  v a l u e s  

were s i g n i f i c a n t  a t  bo th  t h e  0.05 and t h e  0.001 l e v e l .  ( s e e  Tab le  8 below) 

Homogeneity of v a r i a n c e  was demonstra ted i n  t h e  F s c o r e s  as w e l l .  

T a b l e  8 P o s t t e s t  C o n t r a s t  C o e f f i c i e n t  Mat r ix  

C o n t r a s t  T  Value T  P r o b a b i l i t y  

Bar t l e t t -Box  F .961 0.470 



C o n t r a s t  2 ,  I n s t r u c t o r  M compared t o  I n s t r u c t o r  X ( b o t h  m a t r i x  a n a l y s i s  

i n s t r u c t o r s ,  p r e s e n t e d  r e l e v a n t  d a t a  a s  w e l l .  I f  o n l y  t h e  i n s t r u c t o r  r a t h e r  

t h a n  t h e  t e a c h i n g  method w a s  r e s p o n s i b l e  f o r  t h e  change between t h e  t r e a t -  

ment and t h e  c o n t r o l  g roups  r a t h e r  t h a n  t h e  t e a c h i n g  method, t h e n  t h e  two 

d i f f e r e n t  i n s t r u c t o r s  would i n f l u e n c e  groups  i n  d i f f e r e n t  ways. I n  o t h e r  

words,  T  p r o b a b i l i t y  s c o r e s  between t h e  two i n s t r u c t o r s  would b e  low i f  t h e  

p o p u l a t i o n s  s c o r e d  d i f f e r e n t l y  (he te rogeneous  p o p u l a t i o n s )  and h i g h  i f  t h e  

p o p u l a t i o n s  s c o r e d  a l i k e  (homogeneous p o p u l a t i o n s ) .  The T  p r o b a b i l i t y  of 

0.464 was non s i g n i f i c a n t ;  t h e  p o p u l a t i o n s  were a n  homogeneous group.  

C o n t r a s t  3's r e s u l t s  were much l i k e  t h o s e  of C o n t r a s t  2.  T h i s  c o n t r a s t  

compared t h e  s c o r e s  from i n s t r u c t o r  T and i n s t r u c t o r  X .  A similar T v a l u e  

and T  p r o b a b i l i t y  demonstra ted  t h a t  t h e s e  p o p u l a t i o n s ,  t o o ,  could  be consid-  

e r e d  homogeneous between t h e s e  two i n s t r u c t o r s .  

A n a l y s i s  2  Pre- and P o s t t e s t  S c o r e s  

A n a l y s i s  1 a f f i r m a t i v e l y  answered t h e  q u e s t i o n ,  "Does m a t r i x  a n a l y s i s  h e l p  

s t u d e n t s  w r i t e  ' b e t t e r  formed ' t e c h n i c a l  pa ragraphs  t h a n  t r a d i t i o n a l  peda- 

gody?" A n a l y s i s  2  i n v e s t i g a t e d  t h e  number and k i n d s  of  changes  t h a t  bo th  

m a t r i x  a n a l y s i s  and t r a d i t i o n a l  i n s t r u c t i o n  produced i n  s t u d e n t s .  

Again a one-way ANOVA and a  c o n t r a s t  c o e f f i c i e n t  m a t r i x  were used t o  

compare group s c o r e s  on each  of t h e  f i v e  c r i t e r i a .  T h i s  c r e a t e d  f i v e  sets of 

compar isons ,  one f o r  each  c r i t e r i o n .  



The same t h r e e  c o n t r a s t s  were used f o r  A n a l y s i s  2: 

C o n t r a s t  4-Method M ( m a t r i x  a n a l y s i s )  compared t o  Method T  
( t r a d i t i o n a l )  

e C o n t r a s t  5 - I n s t r u c t o r  M compared t o  I n s t r u c t o r  X ( m a t r i x  o n l y )  

C o n t r a s t  6 - I n s t r u c t o r  T  compared t o  I n s t r u c t o r  X ( t r a d i t i o n a l  o n l y )  

Topic  Sen tence  

P r e t e s t  

The p r e t e s t  d a t a  d e m o n s t r a t e  t h a t  t h e  sample p o p u l a t i o n s  were  homogeneous, 

as i n  A n a l y s i s  1. ( s e e  T a b l e  9 and 10 below) F p r o b a b i l i t i e s  of g r e a t e r  t h a n  

0.05 demonstra ted  t h a t  d i f f e r e n c e s  i n  s c o r e s  were n o t  s i g n i f i c a n t .  A s  w e l l ,  

a l l  t h e  v a r i a n c e  e s t i m a t e s  from t h e  t h r e e  c o n t r a s t s  were n o n - s i g n i f i c a n t .  A s  

i n  A n a l y s i s  1, B a r t l e t t - B o x  F p r o b a b i l i t i e s  demonstra ted  homogeniety of  

v a r i a n c e .  

T a b l e  9 P r e t e s t  Topic Sen tence  Values  

Source  F R a t i o  F P r o b a b i l i t y  
Between 1.754 0.0836 

Groups 



T a b l e  10  P r e t e s t  T o p i c  S e n t e n c e  C o n t r a s t  C o e f f i c i e n t  M a t r i x  

C o n t r a s t  T  Value  T P r o b a b i l i t y  

4 0 .123 0.902 

5 -1.319 0.190 

6 -0.977 0.320 

B a r t l e t t - B o x  F ' 0.070 p=1 . 000 

P r e t e s t  and p o s t t e s t  s t u d e n t  s c o r e s  a p p e a r  below i n  T a b l e  11 below. 

T a b l e  11 Pre-and P o s t t e s t  Top ic  S e n t e n c e  S c o r e s  

Group L e c t u r e I T u t .  P r e t e s t  Mean P o s t t e s t  Mean 
I n s t r u c t o r  + S t d .  Dev. + S t d .  Dev. 

1 

2  

3 

4 

5 

6 

7 

8 

9  

10 

TOTAL 



P o s t t e s t  

Comparison of  t h e  pre- and p o s t t e s t  t o t a l  s c o r e s  above demons t ra te  t h a t  

i n s t r u c t i o n  i n  t o p i c  s e n t e n c e s  did produce r e s u l t s ,  a r e a s s u r i n g  n o t e  f o r  

a l l  w r i t i n g  t e a c h e r s .  The c o n t r a s t s  demons t ra te  t h a t  bo th  methods inc rease  

t o p i c  s e n t e n c e  p r o d u c t i o n .  ( s e e  Tab le  12 below).  

T a b l e  12 P o s t t e s t  Top ic  Sen tence  C o e f f i c i e n t  C o n t r a s t  M a t r i x  

C o n t r a s t  T Value T P r o b a b i l i t y  

4 1.328 0.190 

5 -0.054 0.957 

6 -0.798 0.426 

Bar t l e t t -Box  F 0.697 p=.712 

The T p r o b a b i l i t y  of  0.190 (>0.05) i n d i c a t e s  t h a t  t h e  d i f f e r e n c e s  

between t h e  g roups  were n o t  s i g n i f i c a n t .  Combined w i t h  t h e  i n c r e a s e  i n  t o t a l  

mean s c o r e s ,  t h i s  i n d i c a t e d  t h a t  bo th  t h e  m a t r i x  a n a l y s i s  and t r a d i t i o n a l  

g r o u p s  produced more t o p i c  s e n t e n c e s  a f t e r  i n s t r u c t i o n .  The Bar t l e t t -Box  F 

p r o b a b i l i t y  of  > 0.05 i n d i c a t e d  t h a t  t h e r e  is  sti l l  homogeneity of  v a r i a n c e .  



Idea  S t r i n g s  

P r e t e s t  

The p r e t e s t  d a t a  aga in  demonstrated t h a t  t h e  popula t ions  were homogeneous 

w i th  r e s p e c t  t o  t h i s  a h a r a c t e r i s t i c  a s  w e l l .  The F p r o b a b i l i t i e s  and 

Bar t le t t -Box  F v a l u e s  (Tables  13 and 14)  were a l l  >0.05. 

Table  13 P r e t e s t  Idea  S t r i n g  Values 

Source F Rat io  F P r o b a b i l i t y  

Between 
Groups 

Table  14 P r e t e s t  I dea  S t r i n g  Con t r a s t  C o e f f i c i e n t  Matr ix  

Con t r a s t  T Value T P r o b a b i l i t y  

4 -0.297 0.767 

5 0.587 0.558 

6 -1.229 0.221 

Bart le t t -Box F 1.346 



P r e t e s t  

Pre-  and p o s t t e s t  mean s c o r e s  appea r  below i n  T a b l e  15. 

T a b l e  15 Pre- and P o s t t e s t  I d e a  S t r i n g  S c o r e s  

Group 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

TOTAL 

Lec tu re /Tu t .  P r e t e s t  Mean 
I n s t r u c t o r  + S t d .  Dev. 

F o s t t e s :  

P o s t t e s t  Mean 
+ S t d .  Dev. 

Comparison o f  pre-  and p o s t t e s t  s c o r e s  i n d i c a t e d  t h a t  m a t r i x  a n a l y s i s  

i n s t r u c t i o n  i n  i d e a  s t r i n g s  d i d  change t h e  t o t a l  s c o r e ,  and t h e  c o n t r a s t  

d e m o n s t r a t e  i n  which group t h e  changes  were s i g n i f i c a n t  ( s e e  Tab le  16 below) .  



T a b l e  16 P o s t t e s t  I d e a  S t r i n g  C o n t r a s t  C o e f f i c i e n t  Matr ix  

C o n t r a s t  T Value T  P r o b a b i l i t y  

4 3.459 0.001 

5 -0.516 0.607 

6 -1.623 0.107 

Bar t l e t t -Box  F .760 p= .638 

Relevant  T-Units 

P r e t e s t  

The p r e t e s t  d a t a  i n d i c a t e d  t h a t  t h e  p o p u l a t i o n s  were homogeneous ( s e e  Tab le  

17 below) between groups .  

Table  17 P r e t e s t  T-Unit Values 

Source  F r a t i o  F p r o b a b i l i t i e s  

Between 1.613 0.1131 

However, t h e  p r e t e s t  c o n t r a s t  c o e f f i c i e n t  m a t r i x  i n d i c a t e d  t h a t  t h e  

m a t r i x  a n a l y s i s  group was s i g n i f i c a n t l y  d i f f e r e n t  t h a n  t h e  t r e a t m e n t  group 

as shown by t h e  T  p r o b a b i l i t y  of 0.018 i n  Tab le  18 below. 



T a b l e  18 P r e t e s t  T-Unit C o n t r a s t  C o e f f i c i e n t  Mat r ix  

C o n t r a s t  T  Value T  P r o b a b i l i t y  
4 2.403 0.018 

B a r t l e t t - B o x  F .912 p= .513 

The T  p r o b a b i l i t y  of 0.018 (< 0.05)  was s i g n i f i c a n t  s i n c e  it 

r e p r e s e n t e d  g roups  who a l r e a d y  wrote  many r e l e v a n t  T-uni ts  i n  t h e i r  para- 

graphs .  The p r o b a b i l i t i e s ,  t h e r e f o r e ,  from c o n t r a s t s  5 and 6 were n o t  

s i g n ' f i c a n t .  C o n t r a s t  5 and 6 r e p r e s e n t  t h e  comparison between i n s t r u c t o r s  M 

and X and T and X r e s p e c t i v e l y .  

P r e t e s t  and p o s t t e s t  mean s c o r e s  and s t a n d a r d  d e v i a t i o n s  appear  i n  

Tab le  19 below. 



Group 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TOTAL 

Table 19 Pre- and Posttest T-Unit Scores 

Lecture/Tut . Pretest Mean Posttest Mean 
Instructor + Std. Dev. + Std. Dev. 

M/M 0.8000/0 .4140 0.8000/0.4140 

M/M 0.6667/0.4924 0.8333/0.3892 

M/M 0.5385/0.5189 l.OOOO/O.O 

M/M 0.7222/0.4609 0.9444/0.2357 

M/M 0.7857/0.4258 0.8571/0.3631 

M / X  0.8182/0.4045 0.9091/0.3015 

M/X 0.9333/0.2582 0.8667/0.3519 

T/T 0.4615/0.5189 0.7692/0.4385 

T/T 0.4545/0.5222 0.9091/0.3015 

T/X 0.7143/0.4688 0.7857/0.4258 

0.6985/0.4606 0.8676/0.3401 

Posttest 

The table above demonstrates that  student to t a l  posttest scores i m -  

proved. The data from Table 20 below, however, show that none of the con- 

t r a s t s  were significant.  Contrast 4,  Method M compared Method T ,  with a 

probability of 0.322 indicates that both groups improved equally, the groups 

were homogeneous sti l l .  



Table  20 P o s t t e s t  T-Unit C o n t r a s t  C o e f f i c i e n t  Mat r ix  

Con t r a s t  T Value T P r o b a b i l i t y  

4 0.944 0.322 

Bart le t t -Box F 1.026 p= .413 

Again t h e  c o n t r a s t s  between I n s t r u c t o r  M and X and between T and X a r e  

n o t  s i g n i f i c a n t ,  demonstrat ing un i formi ty  of method between i n s t r u c t o r s .  The 

Bar t le t t -Box  F of .413 demonstrated homogeneity of var iance .  

Movement Downward 

P r e t e s t  

P r e t e s t  d a t a  demonstrated (Table  21)  t h a t  t h e  popula t ions  were homogeneous 

between groups.  

Table  21 P r e t e s t  Movement Downward Values 

Source F Ra t io  F P r o b a b i l i t y  
Between 1.526 0.1456 
Groups 

Homogeneity of var iance  was p r e sen t ,  and t h e  p r e t e s t  c o n t r a s t s  were n o t  
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s i g n i f i c a n t  as T a b l e  22 show. 

T a b l e  22 P r e t e s t  Moveme 

C o n t r a s t  

4 

5 

6 

B a r t l e t t - B o x  F 

!n t  Downward Co 

T  Value 

-0.450 

0.078 

-0.931 

.956 

~ n t r a s t  C o e f f i c i e n t  M a t r i x  

T  P r o b a b i l i t y  

0.653 

0.935 

0.364 

p= .469 

P r e t e s t  and p o s t t e s t  mean s c o r e s  and s t a n d a r d  d e v i a t i o n s  a r e  shown i n  

T a b l e  23 below. 

T a b l e  23 P r e I P o s t t e s t  Movement Mean S c o r e s  and S t a n d a r d  Dev. 

Group L e c t u r e I T u t .  P r e t e s t  Mean 
I n s t r u c t o r  + S t d .  Dev. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TOTAL 

P o s t t e s t  Mean 
+ S t d .  Dev. 

0.466710.5164 

0.500010.5222 

0.4615/0.5189 

0.4444/0.5113 

0,357110.4972 

0.545510. 5222 

0.533310. 5164 

0.153810. 3755 

O.O9O9/O. 3015 

O.2143lO.4258 

0,382410.4878 



P o s t t e s t  

The p o s t t e s t  d a t a  demonstra ted t h a t ,  a l though  t h e  mean t o t a l  was i n c r e a s e d ,  

o n l y  t h e  change between Group M and T was s i g n i f i c a n t .  (Tab le  24 below) 

Tab le  24 p o s t t e s t  Movement C o n t r a s t  C o e f f i c i e n t  Mat r ix  

C o n t r a s t  T Value T P r o b a b i l i t y  

4 3.465 0.001 

5 -0.841 0.402 

6 -0.569 0.571 

Bar t l e t t -Box  F ,624 p= .778 

C o n t r a s t  4 demonstra ted t h a t  t h e  s c o r e  d i f f e r e n c e s  between Group M and 

T w a s  0.001, s i g n i f i c a n t  a t  t h e  0.05 l e v e l .  C o n t r a s t s  5 and 6 i n d i c a t e d  t h a t  

t h e  d i f f e r e n c e s  between I n s t r u c t o r  M and X and I n s t r u c t o r  T and X were n o t  

s i g n i f i c a n t .  Again homogeneity of v a r i a n c e  was main ta ined .  

C l o s i n g  

P r e t e s t  

The p r e t e s t  d a t a  i n d i c a t e d  t h a t  no s i g n i f i c a n t  d i f f e r e n c e s  appeared.  Tab le  

25 and 26 demons t ra te  t h a t  t h e  p r e t e s t  p o p u 1 a t i c . n ~  were homogeneous and t h a t  

homogeneity of v a r i a n c e  w a s  p r e s e n t .  



T a b l e  25 P r e t e s t  C l o s i n g  Va lues  

Source  F R a t i o  F P r o b a b i l i t y  
Between 0.312 0.9697 
Groups 

T a b l e  26 P r e t e s t  C l o s i n g  C o n t r a s t  C o e f f i c i e n t  M a t r i x  

C o n t r a s t  T Value T P r o b a b i l i t y  
4 1.032 0.304 

5 -0.196 0.845 

6 0.507 0.613 

B a r t l e t t - B o x  F 0.104 p= 1.000 

P r e t e s t  and p o s t t e s t  mean s c o r e s  and s t a n d a r d  d e v i a t i o n s  are l i s t e d  

below i n  T a b l e  27. 

T a b l e  27 Pre-  and P o s t t e s t  C l o s i n g  Mean S c o r e s  and S t d .  Dev. 

Group 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

P r e t e s t  Mean 
+ S t d .  Dev. 

0.400010.5071 

0.4167/0.5149 

0.3077/0.4804 

O.3889/0.5016 

0.285710.4688 

O.3636IO.SO45 

O.4OOO/O. 5471 

0.230810.4385 

0.363610.5045 

0.214310.4258 

P o s t t e s t  Mean 
+ S t d .  Dev. 

0.5333/0.5164 

O.6667/0.4924 

O.5385/0.5189 

O.6667/0.4851 

O.5OOO/O. 5189 

0.545510.5222 

0.8000/0.4140 

0.3077/0.4804 

O.4545lO.5222 

O.2143lO.4258 

TOTAL 0.338210.4749 0.5294/0.5010 



P o s t t e s t  

T a b l e  27 above demonstra ted t h a t  p o s t t e s t  mean s c o r e s  were h i g h e r  than  

p r e t e s t  s c o r e s .  Tab le  28 below i n d i c a t e s  t h a t  t h e  T  p r o b a b i l i t y  of 0.003 i n  

C o n t r a s t  4 ,  Group M v e r s u s  Group T, showing s i g n i f i c a n t  d i f f e r e n c e .  Again, 

b o t h  C o n t r a s t  5 and 6 p r o b a b i l i t i e s  were n o t  s i g n i f i c a n t ,  and h o m o g e n i e t ~  of 

v a r i a n c e  was p r e s e n t .  

Tab le  28 P o s t t e s t  C los ing  C o n t r a s t  C o e f f i c i e n t  Mat r ix  

C o n t r a s t  T  Value T  P r o b a b i l i t y  
4  2.995 0.003 

Bar t l e t t -Box  F 0.174 p= .997 

Improvements 

The t a b l e  below demons t ra tes  t h a t  Group M s t u d e n t s ,  t h e  m a t r i x  a n a l y s i s  

g roups ,  s c o r e d  h i g h e r  i n  a l l  f i v e  c h a r a c t e r i s t i c s  t h a n  d i d  Group T ,  t h e  

t r a d i t i o n a l  i n s t r u c t i o n  s t u d e n t s .  I n  t h r e e  c h a r a c t e r i s t i c s ,  i d e a  s t r i n g  

p r o d u c t i o n ,  movement downward and non-general ized c l o s i n g ,  t h e  d i f f e r e n c e s  

were s t a t i s t i c a l l y  s i g n i f i c a n t .  I n  t o p i c  s e n t e n c e  p r o d u c t i o n ,  t h e  i n c r e a s e  

w a s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  I n  t h e  p roduc t ion  of r e l e v a n t  T-un i t s ,  

t h e  p r e t e s t  p o p u l a t i o n s  were n o t  homogeneous, s o  no s t a t i s t i c a l  comparisons 

cou ld  be made. 



Table  29 Comparison of Groups M and T Mean S c o r e s  and S t d .  Dev. 

Charac t .  Groups M ~ e a n /  Group T Mean/ P o s t t e s t  
+ S t d .  Dev. + S t d .  Dev. Mean D i f f e r e n .  

TS p r e  0.54521'0.4284 0.5336/0.4676 M>T 0.2626 
TS p o s t  0.7475/0. 4298 0.5849/0.4816 

IS  p r e  0.2262/0.2819 0.1273/0.2977 M>T 0.3012 
I S  p o s t  0.4220/0.4952 0.1208/0.2487 

TU p r e  0 .7520j0 A250  0.5434/0.5033 M>T 0.0659 
TU p o s t  0.8872/0.2936 0.8213/0.3886 

MD p r e  0.1745/0. 3365 0.2071/0.4162 M/T 0.5896 
MD p o s t  0.7426/0.4412 0.1530/0.3676 

CL p r e  0.3661 10.4977 0.269610.4563 M>T 0.2817 
CL p o s t  0.6072/0.4954 0.3255/0.4761 

R e f u t i n g  t h e  Nul l  Hypothesis  

A n a l y s i s  - 1 

The r e s u l t s  of A n a l y s i s  1, based on t o t a l  s c o r e s ,  i n d i c a t e  t h a t  t h e  n u l l  

h y p o t h e s i s  should  be r e j e c t e d  and t h e  r e s e a r c h  h y p o t h e s i s  t e n t a t i v e l y  accep- 

t e d .  I n  c o n t r a s t  1, m a t r i x  a n a l y s i s  v e r s u s  t r a d i t i o n a l  methodology, t h e  

m a t r i x  a n a l y s i s  g roups '  s c o r e s  were s i g n i f i c a n t  a t  t h e  p=0.05 l e v e l .  The 

p r o b a b i l i t y  t h a t  such  a d i f f e r e n c e  i n  s c o r e s  r e s u l t e d  from a sampling e r r o r  

w a s  0.001 . 

C o n t r a s t s  2 and 3 were des igned  t o  de te rmine  i f  changes  i n  s c o r e s  

r e s u l t e d  from t h e  d i f f e r e n c e s  i n  methods r a t h e r  t h a n  t h e  d i f f e r e n c e  i n  

i n s t r u c t o r s .  The pre- and p o s t t e s t  mean s c o r e s  i n  C o n t r a s t  2 ( I n s t r u c t o r  M 

compared t o  I n s t r u c t o r  X )  and C o n t r a s t  3 ( I n s t r u c t o r  T compared t o  I n s t r u c -  
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t o r  X)  were n o t  s i g n i f i c a n t .  I n  o the r  words, t h e  pre- and p o s t t e s t  s co re s  

from t h e  n e u t r a l  i n s t r u c t o r  f e l l  c l o s e  t o  t hose  of t h e  mat r ix  a n a l y s i s  

i n s t r u c t o r  i n  Con t r a s t  2 and c l o s e  t o  those  of t h e  t r a d i t i o n a l  i n s t r u c t o r  i n  

C o n t r a s t  3 .  Thi s  is  an important  f i nd ing  because t h e  r e s u l t s  were shown t o  

depend on t h e  method used r a t h e r  t han  on any s p e c i a l  c h a r a c t e r i s t i c  of t h e  

i n s t r u c t o r .  Because t h e  n e u t r a l  i n s t r u c t o r  was a  young, b e a u t i f u l  woman 

t each ing  an al l -male  group c l o s e  t o  her  age ,  i t  is  a  s t r o n g  i n d i c a t i o n  of 

t h e  power of t h e  mat r ix  a n a l y s i s  i n s t r u c t i o n  t h a t  no t  even he r  powerfully 

a t t r a c t i v e  presence a f f e c t e d  any of t h e  va r i ance  s co re s ,  a l l  groups main- 

t a i n i n g  homogeneity of va r i ance  i n  a l l  pre- and p o s t t e s t  r e s u l t s .  

Analysis  - 2 

Analys i s  2 compared s c o r e s  on t h e  i nd iv idua l  c h a r a c t e r i s t i c s .  Throughout 

Analys i s  2 ,  I n s t r u c t o r  X ' s  s c o r e s  were no t  s i g n i f i c a n t l y  d i f f e r e n t  than 

e i t h e r  l e c t u r e  i n s t r u c t o r ' s  s co re s .  I n  o the r  words, a s  i n  Analysis  1, her  

t u t o r i a l s '  mean s c o r e s  agreed s i g n i f i c a n t l y  with those  of I n s t r u c t o r  M i n  

Con t r a s t  5 and wi th  t h o s e  of I n s t r u c t o r  T  i n  Cont ras t  6. The importance of 

t h e s e  f i n d i n g s  i s  c l e a r .  Both mat r ix  a n a l y s i s  and t r a d i t i o n a l  p r a c t i c e s  were 

t augh t  e f f e c t i v e l y  by an inexperienced i n s t r u c t o r  with no t r a i n i n g  o r  

a s s i s t a n c e  from t h e  l e c t u r e  i n s t r u c t o r s .  The f a c t  t h a t  he r  s c o r e s  were 

c o n s i s t e n t  with those  of t h e  l e c t u r e  i n s t r u c t o r s  demonstrated t h a t ,  even i n  

inexperienced hands, both mat r ix  a n a l y s i s  and t r a d i t i o n a l  i n s t r u c t i o n  

c r e a t e d  reproducib le  changes i n  w r i t i n g  behavior.  



S i n c e  t h e  r e s u l t s  of C o n t r a s t s  5 and 6 a r e  n o t  s i g n i f i c a n t  and t h e  

n e u t r a l  i n s t r u c t o r ' s  s c o r e s  are s i g n i f i c a n t l y  l i k e  t h o s e  of h e r  two l e c t u r e  

i n s t r u c t o r s ,  t h e  d a t a  from C o n t r a s t s  5 and 6 w i l l  be subsumed i n  a b roader  

d i s c u s s i o n  of C o n t r a s t  4. 

I n  t o p i c  s e n t e n c e  p r o d u c t i o n ,  Groups M and T were n o t  d i f f e r e n t  b e f o r e  

i n s t r u c t i o n .  A f t e r  i n s t r u c t i o n ,  Group M '  s t u t o r i a l s  had achieved h i g h e r  mean 

s c o r e s  t h a n  had Group T (mean M=0.7475; mean T=0.4849). However, when t h e  

pre- and p o s t t e s t  s c o r e s  were compared, t h e  d i f f e r e n c e  was n o t  s i g n i f i c a n t .  

Both g roups  had improved t h e i r  a b i l i t y  t o  write r e l e v a n t  t o p i c  s e n t e n c e s  a t  

t h e  beg inn ing  of a pa ragraph .  

I n  i d e a  s t r i n g  p r o d u c t i o n ,  t h e  groups  were homogeneous b e f o r e  i n s t r u c -  

t i o n .  A f t e r  i n s t r u c t i o n ,  Group M ach ieved  h i g h e r  mean s c o r e s ,  and t h i s  

d i f f e r e n c e  was s i g n i f i c a n t  (mean M=0.4220; mean T=O.l208). I n  f a c t ,  Group 

T ' s  s c o r e  d e c l i n e d  s l i g h t l y  from p r e t e s t  means of 0.1273 t o  t h e  p o s t t e s t  

mean above,  and t h i s  d i f f e r e n c e  was s i g n i f i c a n t .  Only Group M wrote  more 

i d e a  s t r i n g s ;  t h e  t r a d i t i o n a l  group a c t u a l l y  w r o t e  fewer .  

I n  t h e  p r o d u c t i o n  of r e l e v a n t  T-un i t s ,  t h e  p r e t e s t  popu la t ion  was non- 

homogeneous ( p r e t e s t  mean M = 0.7502; p r e t e s t  mean T = 0.5434) s o  t h e  ANOVA 

w a s  n o t  v a l i d .  Group M s c o r e d  s i g n i f i c a n t l y  h i g h e r  on t h e  p r e t e s t ,  demon- 

s t r a t i n g  t h a t  they  could  a l r e a d y  produce e i t h e r  many r e l e v a n t  T-uni ts .  

Although Group M group ach ieved  s l i g h t l y  h i g h e r  p o s t t e s t  s c o r e s  (mean M = 

0.8872; mean T = 0.8213) no p o s t t e s t  compar isons  were p o s s i b l e  because  of  



p r e t e s t  sampl ing e r r o r .  C l e a r l y ,  however, bo th  g r o u p s  cou ld  produce more 

r e l e v a n t  T-un i t s  a f t e r  i n s t r u c t i o n .  

Both t h e  p r e t e s t  and p o s t t e s t  p o p u l a t i o n s  were homogeneous f o r  t h e  

downward movement c h a r a c t e r i s t i c .  A f t e r  i n s t r u c t i o n ,  Group M ach ieved  s i g -  

n i f i c a n t l y  h i g h e r  s c o r e s ' t h a n  Group T (mean M = 0.7426; mean T = 0.1530) 

Group M were s u c c e s s f u l  i n  e x p l a i n i n g ,  e x e m p l i f y i n g  o r  c o n t i n u i n g  t h e i r  

i d e a s .  Not on ly  were Group T  u n s u c c e s s f u l  i n  e x p l a i n i n g ,  exempl i fying o r  

c o n t i n u i n g  t h e i r  i d e a s ,  bu t  they  wro te  fewer  c o o r d i n a t e  o r  s u b o r d i n a t e  T- 

u n i t s  a f t e r  i n s t r u c t i o n  t h a n  they  d i d  b e f o r e  ( p r e t e s t  mean = 0.2071; post -  

t e s t  mean = 0.1530).  

I n  a n a l y z i n g  t h e  r e q u i s i t e  c l o s i n g  c h a r a c t e r i s t i c ,  Groups M and T were 

homogeneous b e f o r e  and a f t e r  i n s t r u c t i o n .  Group M ' s  s c o r e  was s i g n i f i c a n t l y  

h i g h e r  ( mean M = 0.6072; mean T  = 0.3255) a f t e r  i n s t r u c t i o n .  Group M w a s  

a b l e  t o  r eproduce  t h e  c h a r a c t e r i s t i c  non-general ized c l o s i n g  of a t e c h n i c a l  

pa ragraph  w h i l e  Group T was n o t .  

S t u d e n t s  i n  Group M improved t h e i r  s c o r e s  and s c o r e d  h i g h e r  t h a n  t h o s e  

i n  Group T  on a l l  c h a r a c t e r i s t i c s  t e s t e d  f o r  and s i g n i f i c a n t l y  h i g h e r  s c o r e s  

on t h r e e  of t h e s e :  i d e a  s t r i n g  p r o d u c t i o n ,  downward movement and c h a r a c t e r i -  

s t i c  c l o s i n g .  S t u d e n t s  i n  Group T  improved t h e i r  s c o r e s  on t o p i c  s e n t e n c e  

p r o d u c t i o n ,  r e l e v a n t  T-un i t s  and c h a r a c t e r i s t i c  c l o s i n g .  On i d e a  s t r i n g  

p r o d u c t i o n  and downward movement t h e i r  p o s t t e s t  s c o r e s  were lower t h a n  t h e i r  

p r e t e s t  ones .  



CHAPTER I V  

Discuss ion  

T h i s  s m a l l  s t u d y ,  u s i n g  a unique s t u d e n t  p o p u l a t i o n ,  poses  s e v e r a l  

q u e s t i o n s .  Does discourse  m a t r i x  i n s t r u c t i o n  s i g n i f i c a n t l y  change t h e  way 

s t u d e n t s  w r i t e ?  I f  s o ,  how do t h e s e  changes  compare t o  t h o s e  c r e a t e d  by 

t r a d i t i o n a l  i n s t r u c t i o n ?  And i n s o f a r  as t h e r e  are changes ,  why might they  

occur?  

F i r s t ,  d o e s  m a t r i x  a n a l y s i s  change t h e  way s t u d e n t s  w r i t e  and h e l p  them 

write pa ragraphs  c l o s e r  t o  t h e  d e s i r e d  p a t t e r n  t h a n  d o e s  t r a d i t i o n a l  

i n s t r u c t i o n ?  Based on bo th  t o t a l  s c o r e  and t h e  i n d i v i d u a l  c h a r a c t e r i s t i c  

ANOVAs,  t h e  answer would be t h a t  i t  does.  

I n  t h e  t o t a l - s c o r e  ANOVA (Ana lys i s  11, t h e  t h r e e  groups  were n o t  s i g n i -  

f i c a n t l y  d i f f e r e n t  b e f o r e  i n s t r u c t i o n ,  and t h e  n e u t r a l  i n s t r u c t o r ' s  s c o r e s  

were n o t  s i g n i f i c a n t l y  d i f f e r e n t  from t h e  l e c t u r e r s '  s c o r e s .  I n  A n a l y s i s  1, 

t h e  m a t r i x  a n a l y s i s  group improved i ts  s c o r e s  from a p r e t e s t  mean of 2.0900 

t o  p o s t t e s t  mean of  3.1366 whi le  t h e  t r a d i t i o n a l  g r o u p ' s  s c o r e s  changed from 

a p r e t e s t  mean of 1.6811 t o  a p o s t t e s t  mean of  2.0817. The p r o b a b i l i t y  of 

t h i s  change o c c u r i n g  th rough  random sampl ing e r r o r  was 0.000. C l e a r l y ,  bo th  

methods produced improvement, but  t h e  change i n  t h e  m a t r i x  a n a l y s i s  group 

w a s  f a r  g r e a t e r .  A n a l y s i s  2 helped f u r t h e r  e x p l a i n  t h e  k i n d s  of changes t h a t  

c r e a t e d  t h e  h i g h e r  s c o r e s .  



I n  t h e  i n d i v i d u a l - c h a r a c t e r i s t i c  ANOVA ( A n a l y s i s  2 ) ,  each  c h a r a c t e r i s -  

t i c  of t h e  d e s i r e d  paragraph s t r u c t u r e  was examined s e p a r a t e l y .  Mat r ix  

a n a l y s i s  i n s t r u c t i o n  w a s  c o n t r a s t e d  w i t h  t r a d i t i o n a l  i n s t r u c t i o n  by charac -  

t e r i s t ic .  The n e u t r a l  i n s t r u c t o r ' s  pre-  and p o s t t e s t  s c o r e s  were n o t  s i g n i -  

f i c a n t l y  d i f f e r e n t  i n  t h i s  p a r t  of t h e  s t u d y  from t h o s e  of t h e  l e c t u r e r s ,  s o  

h e r  g roups '  s c o r e s  were r e p o r t e d  as p a r t  of e i t h e r  t h e  m a t r i x  a n a l y s i s  o r  

t r a d i t i o n a l  group s c o r e s .  

A l l  p r e t e s t  g roups  were homogeneous, e x c e p t  i n  t h e  r e l e v a n t  T-unit 

c h a r a c t e r i s t i c .  The m a t r i x  a n a l y s i s  g r o u p ' s  p r e t e s t  s c o r e s  i n d i c a t e d  t h a t  

t h e y  cou ld  a l r e a d y  produce many r e l e v a n t  T-uni ts ,  and,  t h e r e f o r e ,  no com- 

p a r i s o n s  cou ld  b e  c a r r i e d  o u t  f o r  t h i s  c h a r a c t e r i s t i c .  N e v e r t h e l e s s ,  t h e  

m a t r i x  a n a l y s i s  group improved t h e i r  p o s t t e s t  mean s c o r e s .  

The remainder  of  t h e  i n d i v i d u a l  comparison s c o r e s  demons t ra tes  t h a t  

m a t r i x  a n a l y s i s  i n s t r u c t i o n  does  indeed h e l p  s t u d e n t s  w r i t e  bet ter - formed 

p a r a g r a p h s  t h a n  d o e s  t r a d i t i o n a l  i n s t r u c t i o n .  I n  t h e  p roduc t ion  of  i d e a  

s t r i n g s  and t h e  p r o d u c t i o n  of i d e a  s t r i n g s  by c o o r d i n a t i o n  and s u b o r d i n a t i o n  

o n l y ,  t h e  m a t r i x  a n a l y s i s  g roup ' s  s c o r e s  improved s i g n i f i c a n t l y :  i d e a  s t r i n g  

p r o d u c t i o n ,  0.4220 ( m a t r i x )  compared t o  0.1207 ( t r a d i t i o n a l )  ; t h e  p r o d u c t i o n  

o f  i d e a  s t r i n g s  by c o o r d i n a t i o n  and s u b o r d i n a t i o n  o n l y ,  0.7426 ( m a t r i x )  

compared t o  0.1502 ( t r a d i t i o n a l ) .  One e s p e c i a l l y  i n t e r e s t i n g  f i n d i n g  was 

t h a t  t h e  t r a d i t i o n a l  group s c o r e s  d e c l i n e d  a f t e r  i n s t r u c t i o n  from 0.1273 t o  

. 0.1207 f o r  t h e  p r o d u c t i o n  of i d e a  s t r i n g s  and from 0.2071 t o  0.1503 f o r  t h e  

p r o d u c t i o n  of i d e a  s t r i n g s  by c o o r d i n a t i o n  and s u b o r d i n a t i o n  only .  



I n  producing a  f i n a l  s e n t e n c e  w i t h o u t  a  r e g e n e r a l i z a t i o n  o r  summary 

s t a t e m e n t ,  t h e  m a t r i x  a n a l y s i s  group demonstra ted  s i g n i f i c a n t  improvement 

over  t h e  t r a d i t i o n a l  method group.  I n  r e l e v a n t  t o p i c  s e n t e n c e s ,  t h e  m a t r i x  

a n a l v s i s  group a g a i n  improved t h e i r  s c o r e s ,  though bo th  g roups  improved 

t h e i r  s c o r e s  i n  t h i s  a r e a ,  and t h e  improvement of t h e  m a t r i x  a n a l y s i s  group 

was n o t  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  t r a d i t i o n a l  i n s t r u c t i o n  group.  I n  

o t h e r  words,  bo th  g roups  wro te  more r e l e v a n t  t o p i c  s e n t e n c e s  a f t e r  i n s t r u c -  

t i o n .  

I n  m a t r i x  a n a l y s i s  pedagogy, i n t e r a c t i o n s  between t h e  s t u d e n t  and t h e  

m a t r i x  w i t h  its a t t e n d a n t  c o n c e p t s ,  vocabu la ry ,  s t r u c t u r e  and c u e s  undoub- 

t e d l y  produced most of t h e  l e a r n i n g .  The r e s u l t i n g  change was n o t  due t o  

t e a c h i n g  e x p e r t i s e  s i n c e  t h e  s c o r e s  d i d  n o t  vary  s i g n i f i c a n t l y  between In-  

s t r u c t o r  M and X and between I n s t r u c t o r s  T  and X.  Mat r ix  a n a l y s i s  method- 

o logy ,  t h e r e f o r e ,  must have been r e s p o n s i b l e .  I n  t h i s  s t u d y ,  m a t r i x  analy-  

sis was a powerful  t e c h n i q u e  t h a t  produced s i g n i f i c a n t  changes i n  s t u d e n t  

w r i t i n g ,  even i n  t h e  hands  of an  i n e x p e r i e n c e d  i n s t r u c t o r .  

I b e l i e v e  m a t r i x  a n a l y s i s  i n s t r u c t i o n  h e l p s  s t u d e n t s  write b e t t e r  

formed pa ragraphs  because  it i s  a n  i m a g i n a t i v e  and s o p h i s t i c a t e d  reconcep- 

t u a l i z a t i o n  of d i s p o s i t i o ,  a depar tment  of r h e t o r i c  t h a t  h a s  been i n  v i r t u a l  

e c l i p s e  s i n c e  P e t e r  Ramus and F r a n c i s  Bacon ( C o r b e t t ,  1971) and because  it 

p r o v i d e s  a c t i v e  r a t h e r  t h a n  p a s s i v e  l e a r n i n g  d u r i n g  w r i t i n g  i n s t r u c t i o n .  



T h e o r e t i c a l  Soundness 

The d i s c o u r s e  m a t r i x  h a s  both  t h e o r e t i c a l  and e m p i r i c a l  r o o t s  i n  t h e  New 

R h e t o r i c ,  t h e  p r o c e s s  approach t o  t h e  development of w r i t i n g  a b i l i t i e s  and 

i n  r e c e n t  work i n  t h e  p s y c h o l i n g u i s t i c s  of r e a d i n g .  From C h r i s t e n s e n ' s  work 

on p a t t e r n s  of m o d i f i c a t i o n  i n  t h e  s e n t e n c e  and t h e  paragraph ( C h r i s t e n s e n ,  

1963, 1965 through t h e  a n a l y s i s  of c o g n i t i v e  p r o c e s s i n g  by Kin t sch  and 

Vipond (1975) ,  r h e t o r i c i a n s  have exp lored  t h e  s t r u c t u r e  of l a r g e  u n i t s  of 

d i s c o u r s e  t o  e x p l a i n  how writers s t r u c t u r e  t h e  m a t e r i a l  w i t h i n  pa ragraphs  

and how r e a d e r s  make s e n s e  of t h e  p r o p o s i t i o n s  i n  t h e s e  l a r g e r  u n i t s .  

Recent a p p l i c a t i o n s  of frame t h e o r y  h e l p  e x p l a i n  t h e  connec t ion  between 

t h e  ways r e a d e r s  p r o c e s s  t e x t  and t h e  way w r i t e r s ,  i n  t h e i r  t e x t s ,  can 

f a c i l i t a t e  t h i s  p rocess ing .  Readers r e a d  most e f f i c i e n t l y  when t h e y  con- 

s c i o u s l y  o r  s u b l i m i n a l l y  r e c o g n i z e  t e x t u a l  p a t t e r n s  (Kin t sch  and Vipond, 

1975). The c r u c i a l  c o n s t r u c t  from bo th  e m p i r i c a l  and t h e o r e t i c a l  work i s  

t h a t  r e a d e r s  must i n  some way menta l ly  r e p r e s e n t  t h e  g i s t  of t h e  semant ic  

s t r u c t u r e  of t h e  t e x t .  

Kin t sch  (1975) a r g u e s  t h a t  t h e  knowledge t h a t  r e a d e r s  need t o  com- 

prehend a t e x t  f u n c t i o n s  l i k e  a frame o r  s c a f f o l d  t o  c r e a t e  t h e  c o n c e p t u a l  

framework. T h i s  frame may be c o n s i d e r e d  a s  t h e  concep tua l  c o u n t e r p a r t  of 

what Smith (1978) c a l l s  "nonvisual  in fo rmat ion" ,  t h e  p r i o r  knowledge behind 

t h e  r e a d e r ' s  e y e s  t h a t  r educes  u n c e r t a i n t y  i n  advance and t h u s  p e r m i t s  

i d e n t i f i c a t i o n  d e c i s i o n s  w i t h  l e s s  v i s u a l  i n f o r m a t i o n .  Ausubel subsumed t h i s  



concep t  i n  h i s  "advance o r g n i z e r s "  t h a t  p r o v i d e  bo th  t h e  s t r u c t u r e  and t h e  

r e l a t i o n s h i p s  w i t h i n  it (Ausubel ,  1968).  A l l  of t h e s e  appear  t o  be  t h e  

embodiments of B u r k e ' s  d e f i n i t i o n  of form. 

R e c e n t l y ,  W i t t e  (1983) found s t u d e n t  writers who, d u r i n g  r e v i s i o n ,  

cou ld  n o t  s e p a r a t e  s e n t e n c e s  t h a t  s u p p o r t e d  t h e  g i s t  from t h o s e  t h a t  d i d  n o t  

s u p p o r t  t h e  g i s t .  He hypo thes ized  t h a t  t h e s e  s t u d e n t s  were unab le  t o  r e -  

c o g n i z e  t h e  semant ic  h i e r a r c h y  of t h e  t e x t ,  and t h u s  perhaps, tended t o  

e i t h e r  r e v i s e  on ly  a t  t h e  word and s e n t e n c e  l e v e l  o r  f a i l e d  t o  e v a l u a t e  t h e  

semant ic  s t r u c t u r e  a g a i n s t  t h e i r  i n t e n t i o n s .  I n  e i t h e r  c a s e ,  t h e s e  s t u d e n t s  

would seem t o  have l a c k e d  a  frame n e c e s s a r y  f o r  comprehension. 

I n  o r i g i n a l  composi t ion a s  w e l l ,  writers should  p rov ide  f rames  f o r  

t h e i r  r e a d e r s  s o  t e x t u a l  m a t e r i a l  can  be  unders tood  immediately.  The d a t a  

from t h e  r e l e v a n t  T-unit  c h a r a c t e r i s t i c  demons t ra te  t h a t  d i s c o u r s e  m a t r i x  

a n a l y s i s  a l lowed s t u d e n t s  s i m u l t a n e o u s l y  t o  v i s u a l i z e  t h e  h i e r a r c h i a l  

r e l a t i o n s h i p s  and t o  s u p p o r t  o r  ex tend  t h e i r  t o p i c  s e n t e n c e  w i t h  r e l e v a n t  T- 

u n i t s .  T h i s  a l lowed them more n e a r l y  t o  match t h e  p a t t e r n  they  wished t o  

c r e a t e  and t o  d i s c a r d  s u p p o r t i n g  i d e a s ,  t h a t  d i d  n o t  s u p p o r t  t h e  semant ic  

g i s t  of  t h e i r  t e x t s .  The m a t r i x  d iagrams s t u d e n t s  c r e a t e d  formed bo th  a 

c o n c e p t u a l  and a v i s u a l  frame f o r  t h e  c r e a t i o n  and r e v i s i o n  of  t e x t .  

F l e x i b l e ,  V i s i b l e  Ana log ies  

M a t r i x  a n a l y s i s  i n s t r u c t i o n  p r o v i d e s  t e a c h e r s  w i t h  t h e  o p p o r t u n i t y  t o  corn- 
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p a r e  t h e  r e l a t i o n s h i p s  w i t h i n  a  paragraph t o  a  concept  o r  model s t u d e n t s  

a l r e a d y  know. I n  o t h e r  words, t h e  pedagogy p rov ides  a b u i l t - i n ,  analogy-  

g e n e r a t i n g  model t h a t  t e a c h e r s  of v a r i o u s  d i s c i p l i n e s  can a d a p t .  By p rov i -  

d i n g  a n  "analogy br idge"  between what s t u d e n t s  know and what t h e y  have t o  

l e a r n ,  m a t r i x  a n a l y s i s  p u t s  i n f o r m a t i o n  about  composi t ion i n  a f a m i l i a r  

f rame and d e c r e a s e s  t h e  nbmber of new c o n c e p t s  s t u d e n t s  must l e a r n .  

For  i n s t a n c e ,  I wrote  a good t e c h n i c a l  paragraph and drew t h e  c o r r e s -  

ponding m a t r i x  as a  c i r c u i t  w i t h  a c u r r e n t  supp ly ,  r e s i s t o r s ,  c a p a c i t o r s  and 

i n d u c t o r s  s o  on. I t h e n  compared t h e  r e a d e r ' s  p r o g r e s s  through t h a t  para-  

graph t o  t h e  f low of c u r r e n t  th rough  a  c i r c u i t  i f  t h e  p a t h  was i n t e r r u p t e d .  

I r r e l e v a n t  T-uni ts  became unintended s h o r t  c i r c u i t s ,  i n c r e a s i n g  s p e c i f i c i t y ,  

r e p r e s e n t e d  as downward movement on t h e  m a t r i x ,  became c u r r e n t  l e v e l s ;  t h e  

upward movement from a  lower - l eve l  T-unit  t o  a h i g h e r  one became a s w i t c h  

and s o  on.  Thus t h e  c h a r a c t e r i s t i c s  of  components and c i r c u i t s ,  w i t h  a l l  

t h e i r  concommittant  c o n c e p t s ,  were r e p r e s e n t e d  i n  t h e  m a t r i x  and i t s  c o r r e s -  

ponding paragraph.  A s  w e l l ,  t h e  i d e a  of changing components i n  a c i r c u i t ,  

which would a l t e r  t h e  c i r c u i t ,  extended t h e  i d e a  of aud ience  and r e v i s i o n .  

S t u d e n t s  came t o  look  on d i f f e r e n t  t y p e s  of aud iences  a s  r e s i s t o r s  and 

s i l i c o n - c o n t r o l l e d  r e c t i f i e r s ,  and r e v i s i o n  became r o u t i n e  t r o u b l e s h o o t i n g .  

Pa ragraph  s t r u c t u r e  became s i m p l e  c i r c u i t r y ;  i t s  composi t ion and s t r u c t u r e  

were reduced t o  unders tandab le ,  'moveable' s u b u n i t s  t h a t  had some c o n n e c t i o n  

bo th  w i t h  t h e  concept  p r e v i o u s l y  l e a r n e d  of r h e t o r i c a l  s i t u a t i o n  and w i t h  

t h e  p r i n c i p l e s  of  e l e c t r i c a l  c i r c u i t r y .  



One of t h e  a u t h o r "  c o l l e a g u e s  t a u g h t  m a t r i x  a n a l y s i s  t o  n u r s i n g  

s t u d e n t s ,  comparing t h e  m a t r i x  t o  t h e  n u r s i n g  h i e r a r c h y  i n  a l a r g e  h o s p i t a l  

ward o r  a s u i t e , o f  o p e r a t i n g  rooms. The a u t h o r ,  l e c t u r i n g  a group of 

mechan ica l  e n g i n e e r i n g  s t u d e n t s ,  e x p l a i n e d  a m a t r i x  by analogy w i t h  t h e  

h y d r a u l i c  sys tem on a s h i p .  With bo th  g roups ,  t h e  a n a l o g i e s  drawn from t h e i r  

own d i s c i p l i n e s  were r e a d i l y  a c c e p t e d  by t h e  s t u d e n t s .  A f t e r  i t  was ex- 

p l a i n e d  t h a t  a  m a t r i x  diagram t r a c e s  t h e  r e a d e r s '  p a t h  th rough  a  pa ragraph  

as a n u r s e  would f o l l o w  a r o u t i n e  p rocedure  o r  as a t e c h n o l o g i s t  would 

i n v e s t i g a t e  a sys tem,  e x p l a i n i n g  pa ragraph  p a t t e r n s  and r e v i s i o n  proved t o  

be  a r e l a t i v e l y  s i m p l e  t a s k .  P a r t  of t h e  power of m a t r i x  a n a l y s i s  h e r e  l a y  

i n  i t s  p o t e n t i a l  t o  c l a r i f y  pa ragraph  o r g a n i z a t i o n  and s t r u c t u r e  f o r  

a u d i e n c e s  of  widely  d i f f e r e n t  backgrounds and from widely  d i f f e r e n t  

d i s c i p l i n e s  i n  ways they  could  e a s i l y  r e c o g n i z e  and unders tand .  I n  o t h e r  

words,  t h e  analogy provided an a d a p t a b l e  c o g n i t i v e  l i n k  between what s t u -  

d e n t s  a l r e a d y  knew and what they  were t o  l e a r n .  

S t u d e n t s  were a l s o  a b l e  t o  "see" why t h e  s t r u c t u r e s  t a u g h t  were easier 

f o r  t h e  a u d i e n c e  t o  unders tand:  fewer  s w i t c h e s  o r  i n i n t e n d e d  grounds ,  fewer  

c o n f r o n t a t i o n s  w i t h  a grumpy head n u r s e ,  fewer p r e s s u r e  b lockages .  Now t h e  

l e n g t h  and number of p a r t i c u l a r  i d e a  s t r i n g s  and t h e  l e n g t h  of a pa ragraph  

f o r  a p a r t i c u l a r  a u d i e n c e s  were c l e a r  f o r  s t u d e n t s .  

T h i s  c o i n c i d e s  w i t h  Kin t sch  and Vipond 's  (1975) work on r e a d a b i l i t y  of 

d i f f e r e n t  t y p e s  of t e x t .  They s u g g e s t  t h a t  t h e  l o a d  p laced  on s h o r t  term 

memory i s  i n v e r s e l y  p r o p o r t i o n a l  t o  a t e x t ' s  r e a d a b i l i t y ,  and t h a t  t h e  l o a d  



i s  g r e a t e r  when t h e  r e a d e r  goes  from one new t o p i c  o r  s u b t o p i c  t o  a n o t h e r  

new one t h a n  when he  s t a y s  w i t h i n  a  t o p i c  o r  sub- top ic .  I n  o t h e r  words, 

when a r e a d e r  r e a d s  'down' a n  i d e a  s t r i n g ,  a  smaller l o a d  is  p l a c e d  on s h o r t  

term memory t h a n  when he  changes  t o p i c s  i n  a  r e g e n e r a l i z a t i o n  ( o r  presumably 

i n  a non-sequ i tu r ) .  S i n c e  t h e  s t r u c t u r e  of t h e  t e c h n i c a l  pa ragraph  t h a t  was 

t a u g h t  is  l i s t - l i k e ,  c o n t a i n e d  on ly  t h r e e  o r  f o u r  sub- top ics  a s  i d e a  

s t r i n g s  and used few upward-moving g e n e r a l i z a t i o n s ,  t h e s e  pa ragraphs  t h a t  

p u t  l i t t l e  l o a d  on s h o r t  term memory made ' v i s u a l  s e n s e '  t o  s t u d e n t s .  

V i s u a l  and V i s i b l e  Involvement 

Mat r ix  a n a l y s i s  i n s t r u c t i o n  i n v o l v e s  t h e  s t u d e n t  i n  a new w r i t i n g l s e e i n g l l i -  

s t e n i n g l d o i n g  pedagogy. S p e c i f i c a l l y  , m a t r i x  a n a l y s i s  i n s t r u c t i o n  p r o v i d e s  

a  v i s u a l /  s p a t i a l ,  symbolic p a t t e r n  t h a t  t h e  s t u d e n t  can f o l l o w  o r  use  t o  

g e n e r a t e  new i n f o r m a t i o n ,  s e t s  o u t  " r u l e s "  f o r  t h e  p a t t e r n  and p r o v i d e s  a 

f l e x i b l e ,  v i s i b l e  analogy f o r  s t u d e n t s  from many d i s c i p l i n e s .  

Most compos i t ion  i n s t r u c t o r s  have had t h e  e x p e r i e n c e  when t e a c h i n g  

t r a d i t i o n a l  methodology t h a t  some s t u d e n t s  simply i n t u i t e d  t h e  r i g h t  i n f o r -  

mat ion and produced e x c e l l e n t  work. Those same i n s t r u c t o r s  have a l s o  worked 

w i t h  s t u d e n t s  who went th rough  w r i t i n g  c l a s s e s  "AWKing and FRAGing", as 

Andrea Lunsford  s a i d  i n  a B.C.I.T. seminar  i n  1982. I n  h e a r t  of h e a r t s ,  I 

a t t r i b u t e d  my s t u d e n t s '  s u c c e s s e s  t o  my s u p e r i o r  t e a c h i n g  s k i l l s  and good 

c h o i c e  of  t e c h n i q u e s .  My poore r  s t u d e n t s  I f i l e d  away i n  my mind as un- 

c a r i n g ,  d y s l e x i c ,  l a z y  o r  s t u p i d .  T h e i r  l a c k  of s u c c e s s ,  when t h e i r  p e e r s  

succeeded s o  b r i l l i a n t l y ,  was never  t h e  f a u l t  of t h e  method o r  t h e  
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i n s t r u c t o r .  Mat r ix  a n a l y s i s  now a p p e a r s  t o  p rov ide  some p o s s i b l e  explan- 

a t i o n s ,  o t h e r  t h a n  t h o s e  o f f e r e d  above,  f o r  t h e  poor performance from t h e  

less a b l e  group of writers. 

M a t r i x  a n a l y s i s  may have some i n h e r e n t  advan tage  o r  a p p e a l  f o r  many 

s t u d e n t s  who have n o t  i n t u i t e d  t h e  h i g h l y  a u d i t o r y ,  t r a d i t i o n a l  methodology, 

i f  on ly  by add ing  more v i s i b l e  i n f o r m a t i o n  t h e  t h e  a u d i t o r y  i n f o r m a t i o n  of 

t r a d i t i o n a l  i n s t r u c t i o n .  By t h e i r  own r e p o r t s ,  t h e  p h y s i c a l  m a t r i x  on t h e  

page a l l o w s  s t u d e n t s  t o  "see" t h e  paragraph as t h e y  want it o r  have w r i t t e n  

i t .  T h i s  "seeing" ,  however, may be a d i f f e r e n t  k ind  of r e a d i n g ,  a t y p e  of 
1 

p a t t e r n  r e c o g n i t i o n  r a t h e r  t h a n  simply word r e c o g n i t i o n .  

For t h e s e  outspoken writers, and perhaps  f o r  o t h e r  less v o c a l  ones ,  t h e  

m a t r i x  may be  a symbol ic ,  v i s u a l / s p a t i a l  r e p r e s e n t a t i o n .  I n  t h i s  c o n t e x t ,  

v i s u a l / s p a t i a l  - and symbol ic  are d i s t i n c t l y  d i f f e r e n t .  The m a t r i x  i s  a  v i s u a l  

r e p r e s e n t a t i o n  on paper  of  a r h e t o r i c a l  concep t ,  t h e  p a t t e r n s  of s e n t e n c e s  

w i t h i n  a t e x t .  The v i s u a l  a s p e c t  is  novel  i n  r h e t o r i c  s i n c e  t r a d i t i o n a l  

i n s t r u c t i o n  h a s  depended e x c l u s i v e l y  on i n t u i t i o n ,  on memory, o r  on t h e  

a b s t r a c t  r e p r e s e n t a t i o n s  of pa ragraph  shape such  as a pyramid o r  keyho le  t o  

d e s c r i b e  t h e  r e l a t i o n s h i p s  w i t h i n  a paragraph.  S i n c e  t r a d i t i o n a l  i n s t r u c t i o n  

h a s  no way, e i t h e r  g r a p h i c a l l y  - o r  c o n c e p t u a l l y ,  t o  r e p r e s e n t  t h e  r e l a t i o n -  

s h i p s  among T-un i t s  e i t h e r  on paper  o r  i n  s t u d e n t s '  minds, s t u d e n t s  u s u a l l y  

l e a r n  by i n t u i t i o n  o r  n o t  l e a r n  a t  a l l .  

The symbol ic ,  r i g h t - b r a i n  n a t u r e  of t h e  m a t r i x  makes conspicuous  t h e  h i e r -  

a r c h i a l  r e l a t i o n s  between T-un i t s ,  s e e n  on t h e  up/down and r i g h t / l e f t  a x i s  



of t h e  m a t r i x .  S i n c e  t h e  s t u d e n t s  i n  t h e  s tudy  u s e  symbols r o u t i n e l y  and 

w e l l ,  t h i s  k i n d  of a t o o l  a p p e a r s  t o  b e  a powerful  and l o n g  l a s t i n g  one and 

one t h a t  can be  r e c r e a t e d  q u i c k l y .  The p o s t t e s t  d a t a  on t h e  movement down- 

ward c h a r a c t e r i s t i c  demonstra ted  t h a t  t h e  downward o r  h o r i z o n t a l  movement of 

T-uni ts  was s i g n i f i c a n t l y  i n c r e a s e d  i n  t h e  m a t r i x  a n a l y s i s  group.  

The symbol ic  s t r u c t u r e  of t h e  m a t r i x  helped s t u d e n t s  g e n e r a t e  and ex- 

p l a i n  t e c h n i c a l  d a t a  i n  g r e a t e r  d e p t h ,  as t h e  s i g n i f i c a n t  d a t a  from t h e  i d e a  

s t r i n g  s e c t i o n  i n  A n a l y s i s  2 demonstra ted .  T h i s  may have o c c u r r e d  because  

s t u d e n t s  simply recogn ized  t h a t ,  a f t e r  they  had w r i t t e n  a paragraph and 

drawn a m a t r i x ,  p a r t  of t h e  s t r u c t u r e  was miss ing .  I n  t h i s  way, t h e  m a t r i x  

may have a c t e d  as a h e u r i s t i c  t h a t  s a i d ,  "F in i sh  t h a t ! "  o r  "Fix t h a t ! "  

The v i s u a l / s p a t i a l  a s p e c t  of t h e  m a t r i x  is h a r d e r  to e x p l a i n  w i t h i n  t h e  

d i s c i p l i n e  of r h e t o r i c ,  b u t  c o g n i t i v e  psychology and neurology p rov ide  some 

answers  s i n c e  p r o p o s i t i o n a l  r e l a t i o n s  p a r a l l e l  l o g i c a l  s t r u c t u r e s .  "The main 

theme t o  emerge ... i s  t h a t  t h e r e  appear  t o  be  two modes of t h i n k i n g ,  v e r b a l  

and non-verbal ,  r e p r e s e n t e d  r a t h e r  s e p a r a t e l y  i n  l e f t  and r i g h t  hemispheres ,  

r e s p e c t i v e l y ,  and t h a t  o u r  e d u c a t i o n a l  sys tem,  a s  w e l l  as s c i e n c e  i n  

g e n e r a l ,  t e n d s  t o  n e g l e c t  t h e  non-verbal  form of i n t e l l e c t . "  (Sper ry ,  1973) 

These two modes of t h i n k i n g  a r e  commonly r e p r e s e n t e d  by t h e  two s i d e s  

of t h e  b r a i n .  The l e f t  hemisphere  is  t h e  " . . . a n a l y t i c a l ,  v e r b a l ,  f i g u r i n g -  

o u t ,  s e q u e n t i a l ,  symbol ic ,  l i n e a r  mode." ( Edwards, 1979) The r i g h t  hemi- 



s p h e r e  is t h e  v i s u a l ,  s p a c i a l ,  p e r c e p t u a l ,  c r e a t i v e  s i d e  of t h e  b r a i n .  

(Edwards, 1979) The v i s u a l / s p a c i a l  and symbolic c h a r a c t e r i s t i c  of t h e  m a t r i x  

may t h e n  a c c e s s e s  bo th  t h e  v e r b a l  and t h e  non-verbal  s i d e s  of  t h e  b r a i n ,  

making t h e  h i g h l y  v e r b a l  t a s k  of t e c h n i c a l  w r i t i n g  more e a s i l y  p rocessed  by 

s t u d e n t s  who may have a s t r o n g e r  v i s u a l / p e r c e p t u a l  l e a r n i n g  mode t h a n  a n  

a n a l y t i c a l / v e r b a l  one. Indeed ,  t h i s  s t u d e n t  who does  n o t  l e a r n  i n  t h e  t r a d i -  

t i o n a l  l e f t  b r a i n  way may have,  and i n  t h e  a u t h o r ' s  e x p e r i e n c e  does  have,  

g r e a t  problems w i t h  t h e  s p a r e  p r o s e  and h i g h l y  s t r u c t u r e d  forms of t e c h n i c a l  

w r i t i n g .  

T r a d i t i o n a l  i n s t r u c t i o n  d o e s  n o t  have a s t r u c t u r e  t o  r e p r e s e n t  a n  i d e a  

s t r i n g  and h a s  on ly  a l i m i t e d  way of e x p r e s s i n g  t h e  concept  of development.  

A s  t e a c h e r s ,  we a l l  know what w e  mean by adequa te  pa ragraph  development,  b u t  

t h a t  concept  i s  hard  t o  e x p l a i n  and t e a c h  u s i n g  t h e  look-and-analyze method. 

S t u d e n t s  r e a l l y  can o n l y  examine and a n a l y z e  models and d r a f t  t h e i r  own 

t e x t .  They must r e l y  on a n  i n s t r u c t o r ' s  feedback t o  check how s u c c e s s f u l  

t h e i r  exper iments  w i t h  p a t t e r n s  and t e c h n i q u e s  have been.  T r a d i t i o n a l  

methods do n o t  go beyond a s k i n g  t h e  s t u d e n t  t o  s u p p o r t  a  s t a t e m e n t  o r  simply 

naming c o n v e n t i o n a l  methods of development. I t  was a t  b e s t  a f ragmenta ry  

methodology. 

Disourse  m a t r i x  a n a l y s i s ,  on t h e  o t h e r  hand,  u n i f i e s  many c o n c e p t s  and 

t e c h n i q u e s .  It al lowed t e a c h e r s  t o  d i s c u s s  and exempl i fy  t h e  c o g n i t i v e  

s t r u c t u r e s  and t a s k s  invo lved  i n  r e a d i n g ,  w r i t i n g  and t h i n k i n g  i n  one  over-  

a r c h i n g  concept .  Mat r ix  a n a l y s i s  l e t s  s t u d e n t s  g e n e r a t e  form and c o n t e n t ,  as 
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t h e y  d i d  i n  t h i s  s t u d y .  Beyond t h i s  s t u d y ,  t h e  a u t h o r  

l e d  by a  d i s c o u r s e  m a t r i x  th rough  t h e  l e v e l s  of g e n e r a  

own g e n e r a l i t i e s  f o r  summaries. They have used t h e  same 

's  s t u d e n t s  have been 

l i t y  t o  c r e a t e  t h e i r  

m a t r i x  and i d e n t i c a l  

t e x t s  t o  write summaries focused  on d i f f e r e n t  a u d i e n c e s  and have w r i t t e n  

c o n c l u s i o n s  based on i n f e r e n c e s  they  drew from t h e  i n f o r m a t i o n  i n  a 

d i s c o u r s e  m a t r i x .  They have used t h e  d i s c o u r s e  m a t r i x  t o  ex tend  n o t  on ly  

what t h e y  though t  bu t  how they  thought  i t .  

Rule Genera t ing  

A d i s c o u r s e  m a t r i x  may a l s o  have a c t e d  i n  "...some manner of t a k i n g  a n  o r i g -  

i n a l  theme and copying i t  by a n  isomorphism o r  in fo rmat ion-prese rv ing  t r a n s -  

format ion" .  ( H o f s t a d t e r  , 1980). T h i s  isomorphism p r o d u c e s / c r e a t e s  what Hof- 

s t a d t e r  c a l l s  "a r e c u r s i v e l y  enumerable s e t " ,  a s e t  of r u l e s  t h a t  can be 

g e n e r a t e d  from a set of s t a r t i n g  p o i n t s  ( ax ioms) ,  by r e p e a t e d  a p p l i c a t i o n  of 

t h e  r u l e s  of i n f e r e n c e .  "Recurs ive  enumerat ion is  a p r o c e s s  i n  which new 

t h i n g s  emerge from o l d  t h i n g s  by f i x e d  r u l e s " .  ( H o f s t a d t e r , l 9 8 0 )  I n  Godel,  

E s c h e r ,  --  Bach: An E t e r n a l  Golden B r a i d ,  h e  used  F i b o n a c c i  and Lucas numbers 

and s i m p l e ,  s e n t e n c e - l e v e l  t e x t  as examples.  I n  t h i s  s t u d y ,  t h e  in fo rmat ion-  

p r e s e r v i n g  t r a n s f o r m a t i o n s  a l lowed s t u d e n t s  t o  g e n e r a t e  t h e  axioms f o r  t h e  

p a t t e r n s  t h e y  wished t o  produce o r  r e v i s e .  

The s t u d e n t  may draw a  m a t r i x  on paper  b e f o r e  he  w r i t e s  t h e  paragraph 

and u s e  t h i s  s k e l e t o n  m a t r i x  t o  gu ide  him th rough  t h e  w r i t i n g  t a s k  as 

s t u d e n t s  i n  t h i s  s tudy  d i d  i n  t h e i r  w r i t i n g  l a b s .  ( S t u d e n t s  r e f e r r e d  t o  t h i s  



t a s k  as " w r i t i n g  through" a paragraph.)  I n  t h i s  way t h e  m a t r i x  a l s o  a c t e d  as 

a h e u r i s t i c ,  ca'using s t u d e n t s  t o  g e n e r a t e ,  change,  d e l e t e  o r  move r e l a t e d  o r  

u n r e l a t e d  d a t a .  I n  t h a t  s e n s e ,  t h e  v i s u a l  m a t r i x  a c t e d  as bo th  an  a i d  t o  

i n v e n t i o n  and ad  hoc t r o u b l e s h o o t i n g  t o o l  when a n  i n s t r u c t o r  o r  a s t u d e n t  

11 f e l t  something was wrong" w i t h  a paragraph o r  something h a s  been l e f t  

u n f i n i s h e d  as I n s t r u c t o r s * M  and X d i d  i n  t h i s  p r o j e c t .  

I n  t h e  t e c h n i c a l  paragraph t a u g h t ,  t h e  f i v e  c h a r a c t e r i s t i c s  of t h e  

s t u d y  p rov ided  t h e  v i s i b l e  axioms f o r  t h i s  r e c u r s i v e  enumerat ion t o  

f u n c t i o n :  t h e  t o p i c - s e n t e n c e - f i r s t  o r d e r ;  t h e  d e p t h  of t h e  i d e a  s t r i n g s ;  t h e  

movement downward o r  h o r i z o n t a l l y ;  t h e  i n c l u s i o n  o f  on ly  r e l e v a n t  T-uni ts ;  

t h e  non-general ized c l o s i n g .  Here t h e  d i s c o u r s e  m a t r i x  a c t e d  t o  l e t  form 

f u n c t i o n  a s  a n  i n v e n t i o n  o r  r e v i s i o n  h e u r i s t i c .  

Complete Vocabuiary 

The complete  vocabu la ry  of c o o r d i n a t i o n ,  s u b o r d i n a t i o n  and superord inaLion ,  

s h a r e d  between t e a c h e r s  and s t u d e n t s ,  named t h e  h i e r a r c h i a l  r e l a t i o n s h i p s  

between p r o p o s i t i o n s  ( a s  T-un i t s ) ,  a t a s k  n o t  p o s s i b l e  i n  t r a d i t i o n a l  in-  

s t r u c t i o n .  Although it is somewhat o u t s i d e  t h e  scope  of  t h i s  s t u d y ,  p e r s o n a l  

comments from s t u d e n t s  and f a c u l t y  may e x p l a i n  some of t h e  c lassroom 'power' 

o f  t h i s  e n l a r g e d  vocabulary .  One of t h e  a u t h o r ' s  c o l l e a g u e s  mentioned t h a t  

merely  naming t h e  new r e l a t i o n s h i p ,  s imply knowing t h a t  s u p e r o r d i n a t i o n  

e x i s t e d  as a r e l a t i o n s h i p  w i t h  a  name made it easier t o  e x p l a i n  c e r t a i n  

k i n d s  of poor paragraph s t r u c t u r e .  



S t u d e n t s  themse lves  commented t h a t  t h e  t h r e e  r e l a t i o n s h i p s  a r e  similar 

t o  e q u a l  t o  (=) ( c o o r d i n a t i o n ) ,  less t h a n  (<) ( s u b o r d i n a t i o n )  and g r e a t e r  

t h a n  (>) ( s u p e r o r d i n a t i o n )  i n  a  mathematical  s e n t e n c e ,  t h e  same ones  used a t  

t h e  j u n i o r  h i g h  s c h o o l  l e v e l  i n  P r o j e c t  L i t e r a c y  . S i n c e  many e n g i n e e r i n g  

technology s t u d e n t s  a r e  more comfor tab le  w i t h  mathemat ica l  a b s t r a c t i o n s  and 

t h e i r  a s s o c i a t e d  symbols,  t h i s  was immediately u s e f u l  because  i t  came w i t h  

i t s  own b u i l t - i n  ana logy .  The expanded vocabu la ry ,  t h e n ,  was n o t  only  shared  

between s t u d e n t s  and t e a c h e r s  but  between d i s c i p l i n e s .  A s  w e l l ,  i t  may have 

been f a r  more r e a d i l y  accep ted  because i t  appeared l i n e a r  and l o g i c a l  t o  an  

aud ience  t h a t  p r i z e s  l i n e a r ,  l o g i c a l  t h i n k i n g .  

Without words o r  ways t o  d i s p l a y  them, s t u d e n t s  had found t h e s e  con- 

c e p t s  and t h e  r e l a t i o n s h i p s  i m p l i c i t  i n  them ephemeral .  I n  t h i s  s t u d y ,  t h e  

p r o p o s i t i o n a l  r e l a t i o n s h i p  of s u p e r o r d i n a t i o n  appeared t o  be c r u c i a l  t o  t h e  

concep t  of i d e a  s t r i n g s  and c l o s i n g  g e n e r a l i z a t i o n ,  as t h e  i n d i v i d u a l  con- 

trasts ANOVA i n d i c a t e d .  A l l  t h r e e  concep t s  were needed t o  s u c c e s s f u l l y  

produce a l l  f i v e  c h a r a c t e r i s t i c s  i n  a  ' t e c h n i c a l  ' paragraph.  Without sub- 

o r d i n a t i o n ,  s t u d e n t s  could  n o t  d e f i n e  i d e a  s t r i n g s  o r  r e l a t e  them t o  t h e  

t o p i c  s e n t e n c e ,  Without t h e  t h r e e  re la t ionsh ips ' - -coord ina t ion  , s u b o r d i n a t i o n  

and superord ina t ion- - the  t r a d i t i o n a l  i n s t r u c t i o n  group ' s s c o r e s  d e c l i n e d .  

With a l l  t h e  r e l a t i o n s h i p s ,  t h e  m a t r i x  a n a l y s i s  g r o u p ' s  s c o r e s  improved 

s i g n i f i c a n t l y .  

S t u d e n t s  who knew s u p e r o r d i n a t i o n  e x i s t e d  and were a b l e  t o  use  i t  f a r e d  

b e t t e r  i n  t h i s  s t u d y ,  and t h i s  h a s  s i g n i f i c a n t  i m p l i c a t i o n s .  F i r s t ,  s t u d e n t s  
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m e t  a n  i m p o r t a n t  r e l a t i o n s h i p  t h a t  obv ious ly  e x i s t e d  and had n o t  been named 

and d i s c u s s e d  i n  t r a d i t i o n a l  i n s t r u c t i o n ;  second ,  s t u d e n t s  and teachers  

cou ld  c o n f i d e n t l y  d i s c u s s  t h i s  new concept  u s i n g  a common vocabu la ry  t h a t  

extended t h e  d i s c u s s i o n  of t r a d i t i o n a l  r e l a t i o n s h i p s  between T-uni ts .  The 

r e s u l t s  from t h e  l as t  c h a r a c t e r i s t i c  s t u d i e d ,  p roduc ing  a c l o s i n g  s e n t e n c e  

w i t h o u t  a  r e g e n e r a l i z a t i o n  o r  a summary, i n d i c a t e d  t h a t  t h e  m a t r i x  group 

avo ided  i n a p p r o p r i a t e  s u p e r o r d i n a t e  las t  s e n t e n c e s  s i g n i f i c a n t l y  more o f t e n  

t h a n  d i d  t h e  t r a d i t i o n a l  group.  A s  w e l l ,  t h e  m a t r i x  g r o u p ' s  improvement i n  

t o p i c  s e n t e n c e  p r o d u c t i o n  cou ld  be  p a r t i a l l y  accoun ted  f o r  i n  t h i s  way. 

U n f o r t u n a t e l y ,  t h e  s c o r e s  f o r  producing more r e l e v a n t  r e l a t i o n s h i p s  

were n o t  a p p r o p r i a t e  f o r  s t a t i s t i ca l  a n a l y s i s  because  t h e  m a t r i x  and t h e  

t r a d i t i o n a l  g roups  were n o t  homogeneous b e f o r e  i n s r r u c t i o n .  Although t h e  

m a t r i x  group w r o t e  more r e l e v a n t  T-uni ts  t h a n  t h e  t r a d i t i o n a l  group b e f o r e  

i n s t r u c t i o n ,  t h e y  d i d  st i l l  improve t h e i r  s c o r e s  a f t e r  i n s t r u c t i o n .  I n  t h e  

most g e n e r a l  s e n s e ,  e x p l a i n i n g  and demons t ra t ing  r e l e v a n c e  and i r r e l e v a n c e  

i s  i m p o r t a n t  i n  u n d e r s t a n d i n g  p a r t  of t h e  r h e t o r i c a l  s i t u a t i o n .  S p e c i f i c a l l y  

i n  t h e  c lass room,  b e i n g  a b l e  t o  e x p l a i n  why a g i v e n  T-unit  should  n o t  f o l l o w  

a n o t h e r  h e l p s  c o n f i r m s  t h e  boundar ies  of t h e  pa ragraph  and t h e  r e l a t i o n  of 

t h e  T-uni t  i n  q u e s t i o n  t o  t h e  t o p i c  s e n t e n c e .  I n  a job  s i t u a t i o n ,  w r i t i n g  

i r r e l e v a n t  s e n t e n c e s  might d e s t r o y  t h e  p o t e n t i a l  of a p r o p o s a l  o r  confuse  a n  

a l r e a d y  complex r e p o r t  o r  paper .  



R e l a t i o n  t o  R h e t o r i c a l  S i t u a t i o n  

A l l  t h e  t r a d i t i o n a l  t e x t s  surveyed (and t h e  i n s t r u c t o r  of  t h e  t r a d i t i o n a l  

group)  d i s c u s s e d  a u d i e n c e  and purpose ,  b u t  none of them connected t h e  

d i f f e r e n t  t y p e s  of a u d i e n c e s  o r  t h e  d i f f e r e n t  p u r p o s e s  w i t h  p a r t i c u l a r  

pa ragraph  s t r u c t u r e s .  None of them provided t e c h n i q u e s  f o r  a n a l y z i n g  t h e  

n e e d s  of a p a r t i c u l a r  aud ience  w i t h i n  t h e  l a r g e r  framework of c a u s e  and 

e f f e c t  , d e s c r i p t i o n ,  n a r r a t i o n  and s o  on. 

T h i s  f o c u s  on a p reorda ined  g e n e r a l  form of a pa ragraph  r a t h e r  t h a n  on 

t h e  s p e c i f i c  needs  of  a n  aud ience  ( i . e . ,  t h e  r e l a t i o n s  of  number and t y p e  of 

p r o p o s i t i o n s  t o  s p e c i f i c  a u d i e n c e s  and purposes )  might have caused t h e  

t r a d i t i o n a l  g roup  t o  s c o r e  poor ly  i n  producing i d e a  s t r i n g s  and producing 

i d e a  s t r i n g s  by c o o r d i n a t i o n  and s u b o r d i n a t i o n  o n l y .  They could  n o t  under- 

s t a n d  and reproduce  t h e  s t r u c t u r e s  t h a t  were  a p p r o p r i a t e  f o r  t h e i r  

a u d i e n c e s  because  t h e y  cou ld  n e i t h e r  c h a r a c t e r i z e  t h e i r  a u d i e n c e s  ( i . e . ,  t h e  

t y p e  of p r o p o s i t i o n s  a p p r o p r i a t e  f o r  t h o s e  a u d i e n c e s )  n o r  manipu la te  t h e  

t y p e  of T-un i t s  t h a t  would f u l f i l l  t h e i r  a u d i e n c e s '  e x p e c t a t i o n s .  

Markers of P r o p o s i t i o n a l  R e l a t i o n s h i p s  

The t r a d i t i o n a l  methodology i n s t r u c t o r  used one f u r t h e r  t e c h n i q u e ,  one 

t h a t  t h e  m a t r i x  a n a l y s i s  i n s t r u c t o r s  d i d  n o t  u s e ,  i n s t r u c t i o n  i n  t h e  u s e  of 

t r a n s i t i o n a l  words,  p h r a s e s  and s e n t e n c e s  as s u r f a c e  markers  of r e l a t i o n a l  

change.  T r a d i t i o n a l  i n s t r u c t i o n  s t u d e n t s  were g i v e n  a list of t r a n s i t i o n s  



and t o l d  t o  u s e  them where t h e y  were a p p r o p r i a t e .  And, by i n  l a r g e ,  where a 

change i n  r e l a t i o n s h i p s  was obv ious ,  t h i s  t e c h n i q u e  worked. 

However, e v e r y  p r a c t i c i n g  compos i t ion  i n s t r u c t o r  h a s  e x p e r i e n c e d  t h e  

b a s i c  writer 's o r  second-language s t u d e n t ' s  misuse  of t r a n s i t i o n s ,  t h e  

random s c a t t e r i n g  of words and p h r a s e s  th roughout  a pa ragraph .  S t u d e n t s  do 

n o t  mark changes  i n  l e v e l s  of  g e n e r a l i t y  a c c u r a t e l y  because  t h e y  do  n o t  

r e c o g n i z e  them. ( B e r t h o f f ,  1984) And obv ious ly  t h e  p r e s e n c e  of s u r f a c e  

markers  does  n o t  g u a r a n t e e  t h e  marker and t h e  p r o p o s i t i o n a l  r e l a t i o n  w i l l  

match. 

Mat r ix  a n a l y s i s  s t u d e n t s  d i d  n o t  r e c e i v e  i n s t r u c t i o n  i n  t h e  u s e  of 

t r a n s i t i o n s ,  because  t e c h n i c a l  and s e m i t e c h n i c a l  t e x t s  u s e  t r a n s i t i o n s  

s p a r i n g l y ,  and y e t  t h e  m a t r i x  a n a l y s i s  g r o u p ' s  t e x t s  were w e l l  formed and 

read smoothly.  Without i n s t r u c t i c n  i n  t h e  u se  of t r a n s i t i o n s ,  t h e y  were a b l e  

t o  f o c u s  on t h e  i n t e r r e l a t i o n s h i p s  of meaning and t h e i r  a u d i e n c e s '  expec- 

t a t i o n s  and produce them. Marking s u r f a c e  change became l e s s  i m p o r t a n t  t h a n  

producing r e l a t i o n a l  change.  These s t u d e n t s  c e r t a i n l y  d i d  n o t  s imply 

" f o r g e t "  t o  u s e  t r a n s i t i o n s . ;  t h e y  l e a r n e d  t h e  r e l a t i o n  of  t r a n s i t i o n s  t o  

t h e  u n d e r l y i n g  p a t t e r n  of meaning, i n d i c a t i n g  t h e  p o t e n t i a l  of t h e  m a t r i x  t o  

u n i f y  t h e  d i s c u s s i o n  of  p a t t e r n  of meaning and of c o n j u n c t s .  

The m a t r i x  pedagogy a l lowed s t u d e n t s  t o  i g n o r e  t h e  common i n j u n c t i o n  t o  

" i n c l u d e  t r a n s i t i o n s "  and t o  c o n c e n t r a t e  on t h e  r e l a t i o n s h i p s  w i t h i n  t h e i r  

t e x t s .  I n  c r e a t i n g  meaning, s t u d e n t s  could  u s e  t h e  s t r u c t u r e  of t h e  m a t r i x  
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as a p h y s i c a l  f rame t o  be completed o r  a c i r c u i t  d e s i g n  t o  be implemented. A 

m a t r i x  became a h e u r i s t i c  t o  g e n e r a t e  and r e v i s e  t e x t ,  the reby  l e t t i n g  form 

m o t i v a t e  t h e  s e a r c h  f o r  in fo rmat ion .  I n  f a c t ,  t h e  t r a d i t i o n a l  g r o u p ' s  f o c u s  

on t r a n s i t i o n s  may have impeded them i n  l e a r n i n g  abou t  i d e a  s t r i n g s  s i n c e  

t h e i r  s c o r e s  on t h i s  c h a r a c t e r i s t i c  d e c l i n e d  d r a m a t i c a l l y  

Use of Prev ious ly - lea rned  M a t e r i a l  

The most u n i v e r s a l  concep t  t h a t  t r a d i t i o n a l  i n s t r u c t i o n  t e a c h e s  i s  t h e  t o p i c  

sen tence .  From g r a d e  4 th rough  secondary s c h o o l ,  s t u d e n t s  are a d j u r e d  t o  

w r i t e  o r  imply a t  least one s e n t e n c e  per  paragraph t h a t  c o n t a i n s  a n  i n -  

c l u s i v e  g e n e r a l i t y  e x p r e s s i n g  t h e  t o p i c  t o  be  e x p l i c a t e d  o r  d i s c u s s e d .  

P o s s i b l y ,  t r a d i t i o n a l  pedagogy is  s u c c e s s f u l  i n  t e a c h i n g  t o p i c  s e n t e n c e s  

because t h e y  a r e  s o  e a s y  t o  c r e a t e  and e x p l a i n .  The writer does n o t  even 

need t o  relate  a t o p i c  s e n t e n c e ,  when he  f i r s t  w r i t e s  it,  t o  any o t h e r  

s t a t e m e n t .  Even on r e v i s i o n ,  he needs  on ly  a s e n t e n c e  t h a t  names t h e  t o p i c  

i n  some g e n e r a l  way. When a writer had t o  respond t o  a s imple  q u e s t i o n  such  

as "Why d i d  you come t o  B.C.I.T.?", t h e  t a s k  became even s imple r .  A f t e r  

s t u d e n t s  have been t a u g h t  o f t e n  and w e l l  what c o n s i t i t u t e s  an  a c c e p t a b l e  

t o p i c  s e n t e n c e  and roughly how g e n e r a l  i t  shou ld  be ,  much of t h a t  concep t  

undoubtedly w i l l  be "remembered" and a p p l i e d .  There fore ,  it was n o t  

s u r p r i s i n g  t h a t  t h e  t r a d i t i o n a l  group s c o r e d  w e l l  i n  t h e  t o p i c  s e n t e n c e  

c h a r a c t e r i s t i c .  

Mat r ix  a n a l y s i s  i n s t r u c t i o n  might w e l l  have been s u c c e s s f u l  f o r  pre- 
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c i s e l y  t h e  same reason .  I n  a d d i t i o n ,  t h e  l e c t u r e  i n f o r m a t i o n  on l e v e l s  of 

g e n e r a l i t y  and s p e c i f i c i t y  undoubtedly c l a r i f i e d  t h e  l e v e l  of g e n e r a l i t y  

a p p r o p r i a t e  f o r  a t o p i c  s e n t e n c e .  Both t h e  concep t  of s u p e r o r d i n a t i o n  and 

t h e  v i s i b l e  r e l a t i o n  of t h e  t o p i c  s e n t e n c e  t o  o t h e r  s e n t e n c e s  i n  t h e  para- 

g raph  might have r e i n f o r c e d  t h e  t r a d i t i o n a l  i n s t r u c t i o n  a l l  t h e  s t u d e n t s  

r e c e i v e d  b e f o r e .  

P h y s i c a l  Involvement 

M a t r i x  a n a l y s i s  went f u r t h e r  t h a n  simply p r o v i d i n g  t h e  i n t e r i o r  s t r u c t u r e  of 

a paragraph .  B e s i d e s  demonstra t ing t h e  h e u r i s t i c  v a l u e  of form, i t  invo lved  

s t u d e n t s  i n  t e s t i n g  o r  i n s p e c t i n g  t h e  r e l a t i o n s h i p s  w i t h i n  t h e i r  own p r o s e  

even i f  t h e y  d i d  n o t  add,  move, d e l e t e  o r  r e p h r a s e  material. Fur thermore,  it 

guided a s t u d e n t  when he  o r i g i n a t e d  o r  changed h i s  t e x t .  I n  t h e  s t u d y ,  t h e  

s t u d e n t s  a c t u a l l y  drew t h e  m a t r i x ,  exp la ined  why c e r t a i n  r e l a t i o n s h i p s  

e x i s t e d ,  r e v i s e d  t h e  mat r ix  he  had drawn and wro te  t h e  accompanying parag- 

raph .  These a c t i v i t i e s  of drawing, e x p l a i n i n g  and problem s o l v i n g  i n d i c a t e d  

s t u d e n t s  were a c t i v e l y  invo lved ;  m a t r i x  a n a l y s i s  changed t h e  p a s s i v e  p r o c e s s  

of l i s t e n i n g  t o  a l e c t u r e  on paragraph s t r u c t u r e  i n t o  t h e  a c t i v e  one of 

l o o k i n g ,  l i s t e n i n g ,  w r i t i n g ,  drawing and q u e s t i o n i n g  and ,  a s  t h e  t e s t  s c o r e s  

from both  t h e  ANOVAs demonstrated,  problem s o l v i n g .  The o l d  s a y i n g  " I h e a r  

and I f o r g e t ,  I s e e  and I remember, I do and I understand' '  i s  nowhere more 

a p p l i c a b l e  t h a n  h e r e .  



I m p l i c a t i o n s  

The s i g n i f i c a n c e  of  t h e  d i s c o u r s e  m a t r i x  f o r  t e a c h i n g  becomes c l e a r  i n  t h e  

d i f f e r e n t  e f f e c t i v e n e s s  of t r a d i t i o n a l  and m a t r i x  a n a l y s i s  methods i n  t h e  

t u t o r i a l s  t a u g h t  by t h e  t e a c h i n g  a s s i s t a n t .  Pedagogy, n o t  t e a c h i n g  

e x p e r t i s e ,  produced most of t h e  l e a r n i n g ,  s i n c e  t h e  s c o r e s  d i d  n o t  vary  

s i g n i f i c a n t l y  between t h e  exper ienced  i n s t r u c t o r  and t h e  t e a c h i n g  a s s i s t a n t .  

I n  o t h e r  words,  i n  bo th  c a s e s ,  t h e  exper ienced  and t h e  inexper ienced  

i n s t r u c t o r  produced s t a t i s t i c a l l y  comparable r e s u l t s ,  s o  methodology must 

have been r e s p o n s i b l e  f o r  t h e  r e s u l t s .  

Beyond t h e  c lass room,  does  t h i s  s tudy  have any p r a c t i c a l  i m p l i c a t i o n s ?  

Both ANOVAs demonstra ted  t h a t  e l e c t r i c a l  e n g i n e e r i n g  technology s t u d e n t s  i n  

t h e  m a t r i x  a n a l y s i s  groups  produced s i g n i f i c a n t l y  more well-formed para-  

g r a p h s  t h a n  t h o s e  i n  t h e  t r a d i t i o n a l  g roups ,  g iven  t h e  same t e a c h i n g  

r e s o u r c e s  and t ime .  C l e a r l y ,  s t u d e n t s  who w r i t e  b e t t e r  pa ragraphs ,  and a l l  

o t h e r  t h i n g s  b e i n g  e q u a l ,  write b e t t e r  o v e r a l l ,  a r e  p o t e n t i a l l y  b e t t e r  

employees s i n c e  good w r i t e r s  a r e  more u s e f u l  and promotable  than  p o o r . o n e s .  

(See  Appendix A) 

Why t h e n  h a s  t r a d i t i o n a l  i n s t r u c t i o n  remained i n  p l a c e  i n  t h e  f a c e  of  

p ragmat ic  c o n c e r n s  and o t h e r  s u c c e s s f u l  s t u d i e s  of  p rocess -o r i en ted  w r i t i n g ?  

Why h a s  p roduc t -o r i en ted  w r i t i n g  i n s t r u c t i o n  p e r s i s t e d  when p rocess -o r i en ted  

w r i t i n g  t e c h n i q u e s  a r e  more s u c c e s s f u l ?  



Impediments 

The answers ,  I b e l i e v e ,  l i e  i n  t h e  h i s t o r i c  development of r h e t o r i c ,  t h e  

n a t u r e  of t h e  paradigm t h a t  su r rounds  w r i t i n g  i n s t r u c t i o n  and t h e  t y p e  of 

l i t e r a c y  t h a t  meets c u r r e n t  economic needs .  

H i s t o r i c a l  Development - of R h e t o r i c  

C o r b e t t  (1971) c l a s s i f i e d  r h e t o r i c a l  p r a c t i c e  i n  t h e  e a r l y  1 6 t h  c e n t u r y  i n  

t h r e e  s c h o o l s :  

( 1 )  t h e  T r a d i t i o n a l i s t s - - t h o s e  who t a u g h t  a f u l l - f l e d g e d  
r h e t o r i c ,  w i t h  a t t e n t i o n  given t o  t h e  f i v e  p a r t s :  i n v e n t i o n ,  
ar rangement ,  s t y l e ,  memory, and d e l i v e r y ;  ( 2 )  t h e  Ramists-- 
t h o s e  who a s s i g n e d  i n v e n t i o n  and arrangement  t o  t h e  p rov ince  
of l o g i c  and a l l o c a t e d  only s t y l e  and d e l i v e r y  t o  r h e t o r i c ;  
(3) t h e  F i g u r i s t s - - t h o s e  whose pr imary,  i f  n o t  e x c l u s i v e ,  
i n t e r e s t  c e n t e r e d  on t h e  s t u d y  of t h e  schemes and t r o p e s .  

R a m i s t  t hought  was accepted i n  England b e f o r e  t h e  beg inn ings  of t h e  

Royal S o c i e t y  i n  London, l e a v i n g  r h e t o r i c  w i t h  s t y l e  and del ivery-- the  

f a c u l t i e s  o f  t h e  imagina t ion .  A s  F r a n c i s  Bacon and t h e  Royal S o c i e t y  began 

t o  i n f l u e n c e  thought  i n  t h e  l a t e  1 6 t h  and e a r l y  1 7 t h  c e n t u r y ,  l o g i c  came 

under t h e  dominat ion of "sc ience" ,  f u r t h e r  d i v i d i n g  i n v e n t i o n  and a r range-  

ment from s t y l e  and d e l i v e r y .  "By viewing t h e  imagina t ion  and reason  as 

d e f i n i t e l y  d i s t i n c t  f a c u l i t i e s ,  Bacon l a i d  t h e  groundwork f o r  t h e  g r e a t  

amount of subsequent  d i s c u s s i o n  abou t  t h e  s e p a r a t e  p rov inces  and t h e  sepa- 

rate c u l t i v a t i o n  of t h e s e  f a c u l t i e s ;  and of c o u r s e  h e  the reby  f o s t e r e d  t h e  

Ramist dichotomy between l o g i c  and r h e t o r i c . "  ( C o r b e t t ,  1971) 



Through B l a i r ,  Campbell and Kames, e x t e n s i o n s  of t h i s  r h e t o r i c a l  

t r a d i t i o n  were t r a n s m i t t e d  t o  B r i t a i n  and North America. ( C o r b e t t ,  1971) The 

emphasis on i m a g i n a t i o n ,  s t y l e  and r u l e s ,  on form r a t h e r  t h a n  p r o c e s s  

r e i n f o r c e d  t h e  Vital is t  assumpt ions ,  i n h e r i t e d  from t h e  
Romantics,  t h a t  u n d e r l i e  many of  i t s  o v e r t  f e a t u r e s .  The 
o v e r t  f e a t u r e s ,  however, a r e  obv ious  enough: t h e  emphasis on 
t h e  composed p roduc t  r a t h e r  t h a n  on t h e  composing p r o c e s s ;  
t h e  a n a l y s i s  of  d i s c o u r s e  i n t o  words, s e n t e n c e s ,  and para-  
g raphs ;  t h e  c l a s s i f i c a t i o n  of  d i s c o u r s e  i n t o  d e s c r i p t i o n ,  
n a r r a t i o n ,  e x p o s i t i o n ,  and argument;  t h e  s t r o n g  concern  w i t h  
usage ( s y n t a x ,  s p e l l i n g ,  p u n c t u a t i o n )  and w i t h  s t y l e  
(economy, c l a r i t y ,  emphasis)  ; t h e  p r e o c c u p a t i o n  w i t h  t h e  
i n f o r m a l  e s s a y  and t h e  r e s e a r c h  paper ;  and s o  on.  (Young, 
1978) 

With such  a h i s t o r y  and w i t h  s o  much e x p e r i e n c e  behind them, is it  

l i t t l e  wonder t h a t  t h e  p roponen t s  of t r a d i t i o n a l  methodology r e s i s t  New 

R h e t o r i c ' s  methodology. They have bo th  B l a i r  and Vitalism: 

Vitalism, w i t h  i ts  stress on t h e  n a t u r a l  powers of t h e  mind 
and t h e  un iqueness  of t h e  c r e a t i v e  a c t ,  l e a d s  t o  t h e  
r e p u d i a t i o n  of t h e  p o s s i b i l i t y  o f  t e a c h i n g  t h e  composing 
p r o c e s s ,  hence  t h e  tendency of c u r r e n t - t r a d i t o n a l  r h e t o r i c  t o  
become a c r i t i ca l  s t u d y  of t h e  p r o d u c t s  of  composing and a n  
a r t  of  e d i t i n g .  (Young, 1971) 

The Nature  of Paradigms - - 

The second p a r t  of  t h e  answer ,  I b e l i e v e ,  l i e s  i n  what Thomas Kuhn c a l l s  t h e  

s t r u c t u r e  of s c i e n t i f i c  paradigms. Although Kuhn c a u t i o n s  h i s  r e a d e r s  not  t o  

a t t e m p t  t o  t r a n s f e r  t h e  e x a c t  i d e a  of  a s c i e m t i f i c  paradigm holus-bolus t o  

o t h e r  d i s c i p l i n e s ,  I b e l i e v e  h i s  d e f i n i t i o n  of a paradigm and t h e o r e t i c a l  
I 



i m p l i c a t i o n s  a r e  b road ly  a p p l i c a b l e  h e r e .  A paradigm, on one hand,  is  

t h e  e n t i r e  c o n s t e l l a t i o n  of b e l i e f s ,  v a l u e s ,  t e c h n i q u e s  and 
s o  on s h a r e d  by t h e  members of a g iven  community. On t h e  
o t h e r  hand,  it d e n o t e s  one s o r t  of e lement  i n  t h a t  c o n s t e l -  
l a t i o n ,  t h e  c o n c r e t e  p u z z l e - s o l u t i o n s  which,  employed as 
models o r  examples,  can r e p l a c e  e x p l i c i t  r u l e s  as a b a s i s  f o r  
t h a t  s o l u t i o n  of t h e  remaining p u z z l e s  of normal s c i e n c e .  
(Kuhn, 1970) 

B e r l i n  (1982) p o i n t s  o u t  t h a t  t h e  d i f f e r e n t  s c h o o l s  of r h e t o r i c a l  

t h e o r y  r e a l l y  - are s e p a r a t e  views of r e a l i t y  i n  t h a t  each  c o n c e i v e s  of  t h e  

r o l e s  of r e a d e r ,  aud ience ,  and l anguage  as d i f f e r e n t  e n t i t i e s  a c h i e v e d  i n  

d i f f e r e n t  ways. 

C u r r e n t - T r a d i t i o n a l  and Neo-Platonic R h e t o r i c  deny t h e  p l a c e  
of i n v e n t i o n  i n  r h e t o r i c  because  f o r  both  t r u t h  is cons ide red  
e x t e r n a l  and s e l f - e v i d e n t ,  a c c e s s i b l e  t o  anyone who s e e k s  it 
i n  t h e  p roper  s p i r i t .  L i k e  Neo-Ar i s to te l i an  R h e t o r i c ,  t h e  New 
R h e t o r i c  s e e s  t r u t h  as p r o b a b i l i s t i c ,  and i t  p r o v i d e s  
s t u d e n t s  w i t h  t echn iques - -heur i s t i c s - - fo r  d i s c o v e r i n g  i t ,  or  
what might more a c c u r a t e l y  b e  c a l l e d  c r e a t i n g  i t .  T h i s  does  
n o t  mean, however, t h a t  ar rangement  and s t y l e  are regarded  a s  
un impor tan t ,  as i n  Neo-Platonic R h e t o r i c .  I n  f a c t ,  t h e  
a t t e n t i o n  p a i d  t o  t h e s e  matters i n  t h e  New R h e t o r i c  r i v a l s  
t h a t  p a i d  i n  C u r r e n t - T r a d i t i o n a l  R h e t o r i c ,  b u t  n o t  because 
t h e y  a r e  t h e  on ly  t e a c h a b l e  p a r t  of t h e  p r o c e s s .  S t r u c t u r e  
and l anguage  are a  p a r t  of t h e  fo rmat ion  of meaning, a r e  a t  
t h e  c e n t e r  of t h e  d i s c o v e r y  of t r u t h ,  n o t  s imply t h e  d r e s s  of 
though t .  From t h e  p o i n t  of view of pedagogy, New R h e t o r i c  
t h u s  treats i n  d e p t h  a l l  t h e  o f f i c e s  of c l a s s i c a l  r h e t o r i c  
t h a t  a p p l y  t o  w r i t t e n  language-- invent ion,  ar rangement  and 
style--and d o e s  s o  by c a l l i n g  upon t h e  b e s t  t h a t  h a s  been 
though t  and s a i d  abou t  them by contemporary obse rvers .  
( B e r l i n ,  1982) 

L i k e  t h i s  s t u d y ,  t h e  t e n d e n c i e s  B e r l i n  c a l l s  Neo-Ar i s to te l i an ,  Neo- 
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P l a t o n i c / E x p r e s s i o n i s t  and New Rhe to r ica l  are r e s p o n s e s  t o  t h e  Cur ren t -  

T r a d i t i o n a l  paradigm's  i n a b i l i t y  t o  c r e a t e  e f f e c t i v e  w r i t e r s  and e f f e c t i v e  

t h i n k e r s .  

Although t h e  Neo-Ar i s to te l i an  and t h e  E x p r e s s i o n i s t  t r a d i t i o n s  do n o t  

p l a y  a l a r g e  p a r t  i n  t h e  t e a c h i n g  of t e c h n i c a l  w r i t i n g ,  they  a r e  i n c l u d e d  

h e r e  because  t h e y  a r e  r e p r e s e n t e d  i n  t e x t s  t h a t  a r e  a v a i l a b l e .  

L ike  competing s c i e n t i f i c  paradigms, r h e t o r i c a l  paradigms a l l o w  t h e i r  

a d h e r e n t s  t o  make s e n s e  of t h e  world i n  d i f f e r e n t  ways, and d i s c o u r s e  m a t r i x  

a n a l y s i s  i s  s imply t h e  embodiment of one of t h o s e  ways. L ike  s c i e n t i f i c  

paradigms t h a t  can be  r e l a t e d  t o  t h e  p h y s i c a l  wor ld ,  r h e t o r i c a l  paradigms 

can  be  v a l i d a t e d ,  a t  least i n  p a r t ,  by t h e  k i n d s  of p r o c e s s e s  they  f o s t e r  i n  

s t u d e n t s '  w r i t i n g .  I f  r h e t o r i c  behaves as s c i e n c e  h a s ,  a new paradigm w i l l  

b e  a c c e p t e d  when t h e  a b l e s t  and most p r o d u c t i v e  members of t h e  w r i t i n g  

community are persuaded ,  as evidenced by a r e s t r u c t u r i n g  of group cornmit- 

ment. The mere f a c t  t h a t  a n  o l d e r  paradigm does  n o t  subsume new i n f o r m a t i o n  

o r  f i n d i n g s ,  o r  c a n n o t  produce b e t t e r  e m p i r i c a l  p r o d u c t s ,  i s  n o t  s u f f i c i e n t .  

However, w r i t i n g  t e a c h e r s  have n o t  y e t  behaved as s c i e n t i s t s .  

O s t e n s i b l y ,  t h e  a b l e s t  and most p r o d u c t i v e ,  a t  l e a s t  i n  B r i t i s h  

Columbia, are t h e  u n i v e r s i t y  and c o l l e g e  composi t ion i n s t r u c t o r s  who a r e  

educa ted  and /o r  a r e  p u b l i s h i n g  t h e i r  t h e o r i e s  and r e s e a r c h  i n  t h e  d i s c i p l i n e  

of compos i t ion ,  b u t  they  r e p r e s e n t  on ly  a small pe rcen tage  of p r a c t i c i n g  

w r i t i n g  t e a c h e r s  i n  t h e  p rov ince .  The m a j o r i t y  of w r i t i n g  t e a c h e r s ,  who a r e  
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s t i l l  t e a c h i n g  and working w i t h i n  t h e  t r a d i t i o n a l  paradigm, are neither 

educa ted  nor  a c t i v e  i n  t h e  d i s c i p l i n e .  ( H a i r s t o n ,  1982) These teachers, 

however hardworking and wel l - in tended,  do n o t  f u n c t i o n  as would a s c i e n t i f i c  

community. They are n o t  f o l l o w i n g  t h e  l e a d  of " t h e  a b l e s t  and most produc- - 
tive'', though I do n o t  b e l i e v e  t h i s  d i s c o n t i n u i t y  s p r i n g s  from any unwil- 

l i n g n e s s  t o  t e a c h  s t u d e n t s  t o  write b e t t e r  o r  more e f f e c t i v e l y .  

Many of t h e s e  t e a c h e r s  do - n o t  s e e  themselves  as w r i t i n g  t e a c h e r s .  They 

do n o t  s e e  themse lves  as p a r t  of t h e  w r i t i n g  community p a r t l y  because t h e y  

t e a c h  l i t e r a t u r e  & w r i t i n g ,  b u t  more i m p o r t a n t l y ,  because they were n o t  

t r a i n e d  t o  be t e a c h e r s  of w r i t i n g .  They do n o t  s h a r e  t h e  t h e o r e t i c a l  back- 

ground and ~ e t h o d o l o g i e s  of composi t ion i n s t r u c t o r s  because they  have never  

l e a r n e d  them. They, l i k e  my c o l l e a g u e s  and t h e  w r i t i n g  t e a c h e r s  I know, were 

t r a i n e d  i n  l i t e r a r y  c r i t i c i s m .  Many of them do a s  I d i d :  t e a c h  w r i t i n g  as 

w r i t i n g  and l i t e r a r y  c r i t i c i s m  were t a u g h t  t o  me, by d i s c u s s i o n  and inspec-  

t i o n ,  by f o l l o w i n g  a well-known o l d e r  t e x t ,  and by f l o u n d e r i n g .  They were 

n o t  t r a i n e d  by w r i t i n g  t o  write as Kuhn's s c i e n c e  s t u d e n t s  were t r a i n e d  by 

"sc ienc ing"  t o  "science".  

Economic Needs 

Kuhn d i s c u s s e d  t h e  r e l a t i v e l y  c l o s e d  and s e l f - c o n t a i n e d  s c i e n t i f i c  

community, b u t  w r i t i n g  t e a c h e r s  are f a r  more open t o  o u t s i d e  i n f l u e n c e s .  So 

p u b l i s h e r s ,  u n i v e r s i t y  funding commit tees ,  e n t r a n c e  examinat ions  and v a r i o u s  

p r o v i n c i a l  e d u c a t i o n a l  depar tments  and m i n i s t r i e s  t o o  temper t h e  rate a t  
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which a new paradigm w i l l  be accep ted .  I f  t h e  beg inn ings  of t h e  paradigm 

s h i f t  can be d a t e d  from D. Gordon Rohman's Pre-Writ ing: The StaRe of - 
Discovery i n  t h e  W r i t i n g  P r o c e s s  i n  1965, t h e n  it h a s  t a k e n  o v e r  two - -  
decades,  r a t h e r  a long  t ime  f o r  a s u c c e s s f u l  methdology n o t  t o  have become 

c l e a r l y  dominant. 

The i s s u e s  of t r a i n i n g  and t h e  e d u c a t i o n a l  bureaucracy a s i d e ,  are t h e r e  

o t h e r  r e a s o n s  why h a s  New R h e t o r i c  t a k e n  s o  long t o  become a v i a b l e  para- 

digm, p a r t i c u l a r l y  i n  Canada? Is it only  because  w e  do n o t  have a N a t i o n a l  

W r i t i n g  P r o j e c t  as d o e s  t h e  Uni ted S t a t e s ?  

Perhaps  t h e  answer may l i e  i n  t h e  f a c t  t h a t  a l l  t h e  t e n d e n c i e s  f o r  New 

Rheror ic  named by B e r l i n  a r e  p a r t  of humanist  e d u c a t i o n a l  t r a d i t i o n  t h a t  

does  n o t  n e c e s s a r i l y  produce a g r a d u a t e  who w i l l  f i t  smoothly i n t o  t h e  

p r e s e n t  socioeconomic p a t t e r n .  A s  more and more g r a d u a t e s  work w i t h  informa- 

t i o n  and computers r a t h e r  t h a n  w i t h  goods and machines 

t h e  p r i n c i p l e s  of ' s c i e n t i f i c '  management a r e  being a p p l i e d  
t o  i n f o r m a t i o n  workers.  A s  t h e  d i v i s i o n  of l a b o r  becomes 
i n c r e a s i n g l y  h i e r a r c h i a l ,  dec i s ionmakers  a r e  i n c r e a s i n g l y  
removed from t h e  p o i n t  of p roduc t ion  and t h e  'raw' i n f o -  
rmat ion.  Only i f  they  have s u b o r d i n a t e s  who can w r i t e  ac- 
c u r a t e  r e p o r t s  w i l l  t h e s e  dec i s ionmakers  have t h e  in format ion  
they need t o  make e f f e c t i v e  d e c i s i o n s .  They a l s o  need su- 
b o r d i n a t e s  who can r e a d  a c c u r a t e l y  and make d e c i s i o n s  re- 
g a r d i n g  implementat ion w i t h i n  t h e  bounds set by w r i t t e n  in-  
s t r u c t i o n s  and g u i d e l i n e s .  

What t h i s  i n c r e a s i n g l y  h i e r a r c h i a l  d i v i s i o n  of l a b o r  r e q u i r e s  
is  many workers  who can read  f o r  i n f o r m a t i o n ,  f o l l o w  
i n s t r u c t i o n s ,  and ( p e r h a p s )  write o c c a s i o n a l  s h o r t  r e p o r t s  
c l e a r l y  and a c c u r a t e l y ,  some workers  w i t h  s p e c i a l i z e d  read- 



i n g ,  w r i t i n g ,  and t h i n k i n g  a b i l i t i e s  t o  w r i t e  l o n g e r  r e p o r t s  
and h a n d l e  t h e  d e c e n t r a l i z e d  implementa t ion d e c i s i o n s  (which 
r e q u i r e  t h e  a b i l i t y  t o  make low-level  i n f e r e n c e s  c o r r e c t l y ) ;  
and a  few r e a l  p r o f e s s i o n a l s  w i t h  genu ine ly  c r i t i c a l  r e a d i n g ,  
w r i t i n g ,  and t h i n k i n g  a b i l i t i e s  t o  s e r v e  i n  (and educa te )  t h e  
c e n t r a l i z e d  manager ia l  e l i t e .  'I (Coe, 1981) 

Main ta in ing  t h e  t r a d i t i o n a l  paradigm h a s  some d i s t i n c t  a d v a n t a g e s  f o r  

11 s c i e n t i f i c  management". ( s e e  Appendix A )  S i n c e  t r a d i t i o n a l  methodology 

t e a c h e s  s t u d e n t s  t o  emula te  models,  it i s  unimportant  whether t h e  models a r e  

e s s a y s  o r  mechanism d e s c r i p t i o n s .  S t u d e n t s  do n o t  need t o  u n d e r s t a n d  t e x t s  

s t r u c t u r e s  a s  long  as they  can produce them. They can be t r a i n e d  t o  produce 

o n l y  t h e  k ind of w r i t i n g  t h a t  i s  r e q u i r e d  f o r  t h e i r  jobs  w i t h o u t  t h e  expense  

o f  a  b road ,  g e n e r a l  e d u c a t i o n  o r  t h e  danger  t h a t  g r a d u a t e s  may be t o o  w e l l  

educa ted  f o r  t h e i r  jobs .  New R h e t o r i c  can p r o v i d e  s p e c i a l i z e d  w r i t i n g  s k i l l s  

t o o ,  a s  t h i s  s tudy  d e m o n s t r a t e s ,  bu t  it is  expens ive  and may c r e a t e  workers  

n o t  c o n t e n t  t o  obey w i t h i n  t h e  h i e r a r c h y .  (Coe, i n  Luke, d e  C a s t e l l  and 

Egan) 

T r a d i t i o n a l  i n s t r u c t i o n  w i t h  i t s  s t r o n g  emphasis on t h e  r u l e s  of  s p e l -  

l i n g ,  grammar and p u n c t u a t i o n ,  e x e r t s  powerful  f o r c e s  t o  restrict t h e  upward 

m o b i l i t y  of w r i t e r s  and s p e a k e r s  of non-standard Canadian E n g l i s h  o r  t o  

f o r c e  them t o  adop t  t h e  s o c i a l l y  a c c e p t a b l e  norms b e f o r e  they may rise. The 

Genuine Educa t ion  Movement i n  B r i t i s h  Columbia, w i t h  i t s  emphasis on " v a l u e s  

s c h o o l s "  and "back t o  t h e  b a s i c s "  s c h o o l i n g  t y p i f i e d  t h e  conformi ty  t h a t  

t r a d i t i o n a l  methodology e n f o r c e .  I n s o f a r  as t h i s  is  t h e  c a s e ,  i t  is  n o t  

s u r p r i s i n g  t h a t  New R h e t o r i c  is s low i n  winning a p p r o v a l ,  p a r t i c u l a r l y  i n  

more c o n s e r v a t i v e  a r e a s  of North America. (Coe, 1981) 



F u t u r e  D i r e c t i o n s  For Mat r ix  Ana lys i s  I n s t r u c t i o n  

F i r s t ,  t h e r e  are p r o c e d u r a l  q u e s t i o n s  t h a t  need t o  be answered. A l i m i t e d  

s tudy  l i k e  t h i s  one h a s  obv ious  l i m i t a t i o n s .  The s t u d y  shou ld  be r e p e a t e d  t o  

de te rmine  whether o t h e r  r e s e a r c h e r s  can r e p l i c a t e  t h e s e  r e s u l t s  on o t h e r  

t e c h n i c a l  w r i t i n g  s t u d e n t s  i n  o t h e r  schoo ls .  Next, t h e  s t u d y  shou ld  be 

r e p e a t e d  w i t h  a changed v a r i a b l e s :  t i m e ,  i n s t r u c t i o n ,  p o p u l a t i o n s  and in -  

s t r u c t o r s  as t h e  f i r s t  v a r i a b l e s .  I f  t h e  s t u d y  can be r e p l i c a t e d  on 

t e c h n i c a l  w r i t i n g  s t u d e n t s ,  i t  would be a p p r o p r i a t e  t o  i n s p e c t  how long  t h e  

l e a r n i n g  lasts by examining s t u d e n t s  a t  va ry ing  t ime  p e r i o d s ,  probably  up t o  

two y e a r s .  

Is t h e  method used i n  t h i s  s t u d y  t h e  most a p p r o p r i a t e  method of m a t r i x  

i n s t r u c t i o n ?  Coe and Chen (Coe e t  a l )  have used o t h e r  methods s u c c e s s f u l l y ,  

s o  pe rhaps  t h i s  on ly  one way t o  t e a c h  m a t r i x  a n a l y s i s .  It would be u s e f u l  t o  

i n v e s t i g a t e  s e v e r a l  methods i n  p a r a l l e l  w i t h  d i f f e r e n t  groups  of s t u d e n t s .  

Perhaps  d i f f e r e n t  t y p e s  of s t u d e n t s  would b e n e f i t  from t h e s e ,  o r  o t h e r  y e t  

u n t e s t e d  methods. C e r t a i n l y  o t h e r  i n s t r u c t o r s  could  b r i n g  r i c h  e x p e r i e n c e  t o  

t h i s  new methodology. 

One of t h e  most i n t e r e s t i n g  q u e s t i o n s  t h a t  needs  t o  be i n v e s t i g a t e d  i f  

m a t r i x  a n a l y s i s  i s  t o  become p a r t  of New R h e t o r i c  i s  i ts  t r a n s m u t a b i l i t y .  

Can t h i s  promising new methodology be  adap ted  f o r  a v a r i e t y  of i n s t r u c t o r s  

i n  a v a r i e t y  of c lassrooms? Can t h i s  t e c h n i q u e ,  o r  o t h e r s  l i k e  i t ,  be used 
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as a w r i t i n g  cur iculum? The s t u d y  demonstra ted  t h a t  a n  u n t r a i n e d  i n s t r u c t o r  

w a s  as s u c c e s s f u l  as a n  e x p e r i e n c e d  i n s t r u c t o r  a t  t h e  post -secondary l e v e l .  

F u r t h e r  s t u d i e s  are needed t o  conf i rm t h i s  and t o  i n v e s t i g a t e  how much 

i n s t r u c t i o n  i s  needed t o  h e l p  i n s t r u c t o r s  l e a r n  m a t r i x  a n a l y s i s  i n s t r u c t i o n .  

t r a i n i n g  i n  composi t ion?  

T h i s  s t u d y  was c a r r i e d  o u t  w i t h  l e c t u r e s  and w r i t i n g  l a b o r a t o r y  prac- 

t i c e ,  a n  e n t i r e l y  paper-based p r o c e s s .  S t u d i e s  need t o  be  c a r r i e d  o u t  t o  

s e e  i f  t h i s  methodology can  be  adap ted  f o r  compos i t ion  s o f t w a r e ?  The pre- 

c i s e ,  l i n e a r  s t r u c t u r e  of  t h e  m a t r i x  and i ts  vocabu la ry  seems would be  easy  

t o  program i n t o  s o f t w a r e  and d i s p l a y  on a computer s c r e e n .  Would t h i s  be  a 

u s e f u l  a d d i t i o n  t o  e x p e r t  compos i t ion  s o f t w a r e ?  I i n t e n d  t o  i n v e s t i g a t e  a t  

least one a s p e c t  of t h i s  i n t e r e s t i n g  area of i n v e s t i g a t i o n .  

T h i s  s t u d y  seemed n a t u r a l  f o r  m e ;  t h e  d i s c o u r s e  m a t r i x  was s o  s i m p l e  

and e l e g a n t  t h a t  I f e l t  s t u d e n t s  would u n d e r s t a n d  it and u s e  i t  w e l l .  But 

s i m p l e  c lass room pragmatism i s  o n l y  one p a r t  of r h e t o r i c .  T h i s  s t u d y  on ly  

i n v e s t i g a t e d  t h e  r e s u l t s  of a c e r t a i n  t y p e  o f  m a t r i x  a n a l y s i s  i n s t r u c t i o n  

and p u t  f o r t h  some t e n t a t i v e  r e a s o n s  why t h e  r e s u l t s  were ach ieved .  I f  t h e  

method is  as powerful  as t h e  r e s u l t s  of  t h i s  s t u d y  s u g g e s t s ,  o t h e r  i s s u e s  

need t o  be  s t u d i e d .  

However, t h e r e  remains  t h e  i s s u e  of  ambigu i ty  s i n c e  l anguage  i s ,  by i t s  

very  n a t u r e ,  more o r  l e s s  ambiguous. Because t h e  i n t e r p l a y  between 

g e n e r a l i t y  and s p e c i f i c i t y ,  and t h e r e f o r e  i t s  coded r e p r e s e n t a t i o n ,  is  t i e d  



t o  meaning, t h e  f ina l .  d e c i s i o n  of a t e x t ' s  meaning a lways  l i e s  in the 

i n t e r p r e t a t i o n  of t h e  r e a d e r  o r  c o d e r .  I n t e r c o d e r  r e l i a b i l i t y  and ambigu i ty  

seem d e s t i n e d  t o  be  a n  i s s u e .  

Beyond ambigu i ty ,  t h i s  s t u d y  shou ld  be r e p l i c a t e d  w i t h  many t y p e s  of  

s t u d e n t  writers and a t  many l e v e l  i n  t h e  cur r i cu lum.  S t u d e n t s  e n r o l l e d  i n  

t e c h n i c a l  w r i t i n g  c o u r s e s  a t  B.C.I.T. are a t y p i c a l ,  w i t h  a mix of Eng l i sh -  

speak ing  b a s i c  w r i t e r s ,  second-language b a s i c  w r i t e r s ,  l e a r n i n g - d i s a b l e d  

s t u d e n t s  w i t h  v a r y i n g  d e g r e e s  of w r i t i n g  a b i l i t y  from a 1 1  c u l t u r e s  and 

t r a n s f e r  s t u d e n t s  from c o l l e g e  and u n i v e r s i t y  e n g i n e e r i n g  programs. C l e a r l y  

they  are n o t  a  homogeneous p o p u l a t i o n ,  and i f  c h i s  methodology i s  t o  be  

i n v e s t i g a t e d  i n  more d e p t h ,  homogeneous p o p u l a t i o n s  would a l l o w  r e s e a r c h e r s  

and t e a c h e r s  t o  d e s c r i b e  t h e i r  r e s u l t s  more p r e c i s e l y .  It would be  i n t e r e s -  

t i n g  t o  de te rmine  i f  t h i s  methodology works w e l l  w i t h  t h e  l e a r n i n g - d i s a b l e d  

o r  t h e  second-language s p e a k e r ,  o r  p e r h a p s  t r a n s c e n d s  c u l t u r a l  groups  and 

l e a r n i n g  s t y l e s .  

Is t h i s  methodology u s e f u l  f o r  other--  pe rhaps  younger o r  more soph i s -  

t i ca ted- -g roups  of people?  Secondary s c h o o l  s t u d e n t s  should  s u r e l y  b e n e f i t  

from m a t r i x  a n a l y s i s  i n s t r u c t i o n s ,  T h i s  might  be  a s u c c e s s f u l  method w i t h  

employees i n  communications upgrad ing  c o u r s e s  o r  a d u l t s  i n  l i t e r a c y  c o u r s e s .  

S i n c e  none of t h e s e  q u e s t i o n  have been a d d r e s s e d ,  a l l  need t o  be inves -  

t i g a t e d .  



T h i s  s t u d y  d i d  n o t  a d d r e s s  t h e  r h e t o r i c a l  backgrounds o f  t h i s  h e t e r o -  

geneous group of l e a r n e r s .  How much must l e a r n e r s  know about  grammar t o  use  

t h i s  methodology? Would it  h e l p  bo th  younger and o l d e r  second language 

s t u d e n t s ?  What c o r r e l a t i o n s  e x i s t  between t h e  states of c o g n i t i v e  develop- 

ment and s u c c e s s  w i t h  m a t r i x  a n a l y s i s  i n s t r u c t i o n ?  It would appear  t h a t  

s t u d e n t s  should  be a b l e  t o  manipu la te  t h e  a b s t r a c t  r e p r e s e n t a t i o n s  i n  t h e  

m a t r i x .  T h i s  would seem t o  i n d i c a t e  t h a t  s t u d e n t s  shou ld  be i n  t h e  s t a g e  of 

fo rmal  o p e r a t i o n s .  A l l  t h e  s t u d e n t s  i n  t h e  s t u d y  were s u c c e s s f u l  i n  d e a l i n g  

w i t h  mathemat ical  a b s t r a c t i o n .  Is t h i s  necessa ry?  

Any f u t u r e  s t u d i e s  shou ld  proceed over  a l o n g e r  t i m e .  I t  would be most 

i n t e r e s t i n g  bo th  t o  t e a c h  m a t r i x  a n a l y s i s  f o r  a l o n g e r  p e r i o d  of t i m e  and t o  

assess s t u d e n t s  a t  va ry ing  time i n t e r v a l s .  T h i s  might answer q u e s t i o n s  abou t  

t h e  permanence of t h e  l e a r n i n g .  It would be a p p r o p r i a t e  t o  t e a c h  m a t r i x  

a n a l y s i s  throughout  a sememster- o r  year  long-long w r i t i n g  c o u r s e ,  f o r  a 

one-week long  i n s t r u c t i o n  p e r i o d  is  s c a r c e l y  long  enough t o  t e a c h  anyone 

a n y t h i n g  of real import .  I d e a l l y ,  s t u d e n t s  should  be  fo l lowed  and t e s t e d  

a f t e r  a minimum of a term o r  semes te r  of i n s t r u c t i o n  f o r  one o r  two y e a r s .  

S i n c e  B.C.I.T. s t u d e n t s  go o u t  i n t o  t h e  workforce  a f t e r  two t o  t h r e e  y e a r ' s  

t r a i n i n g ,  a f ive -year  l o n g i t u d i n a l  s t u d y  i s  n o t  o u t  of t h e  q u e s t i o n .  S i n c e  

m a t r i x  a n a l y s i s  s t u d e n t s  i n  t h i s  s t u d y  were a b l e  t o  write w e l l  f o r  one t y p e  

of a u d i e n c e ,  it would a l s o  be i n t e r e s t i n g  t o  s e e  i f  t h i s  made any change i n  

t h e i r  a b i l i t i e s  t o  a n a l y z e  o t h e r  t y p e s  of a u d i e n c e s  a t  va ry ing  t ime  i n t e r -  

v a l s .  Other  p r o t o c o l s ,  such  as speak and write,  should be combined w i t h  



m a t r i x  a n a l y s i s  i n s t r u c t i o n t o  de te rmine  i f  s t u d e n t s  c r e a t e  t e x t  i n  a  

d i f f e r e n t  way wi th  m a t r i x  a n a l y s i s  t h a n  w i t h  t r a d i t i o n a l  i n s t r u c t i o n .  

The under ly ing  c o g n i t i v e  p r o c e s s e s  invo lved  i n  m a t r i x  a n a l y s i s  i n s t r u c -  

t i o n  were n o t  f o r m a l l y  s t u d i e d .  The most i n t e r e s t i n g  s t u d i e s  might use  

m a t r i x  a n a l y s i s  as t h e  major t h e o r e t i c a l  framework from which t o  t e a c h  o t h e r  

c o g n i t i v e  t a s k s .  Here I am t h i n k i n g  abou t  s t u d e n t s  w r i t i n g  summaries and 

c o n c l u s i o n s .  My p r e l i m i n a r y  o b s e r v a t i o n s  l e a d  me t o  b e l i e v e  t h a t  d i s c o u r s e  

m a t r i x  a n a l y s i s  h e l p s  s t u d e n t s  r e c o g n i z e  and c r e a t e  t h e  g e n e r a l  s t a t e m e n t s  

t h a t  are inc luded  i n  "execu t ive  summaries" and draw t h e  i n f e r e n c e s  t h a t  are 

a p a r t  of c e r t a i n  t y p e s  of c o n c l u s i o n s .  

T h i s  s t u d y  l i t e r a l l y  s topped a t  t h e  end of t h e  paper page. F u r t h e r  

a f i e l d ,  o t h e r  r e s e a r c h e r s  should  de te rmine  i f  s t u d e n t s  who unders tand  and 

u s e  t h e  d i s c o u r s e  m a t r i x  l e a r n  t o  write o t h e r  t e x t s  b e t t e r  o r  w r i t e  b e t t e r  

t e x t  on a computer s c r e e n  o r  w r i t e  it  more q u i c k l y  t h a n  s t u d e n t s  t a u g h t  w i t h  

o t h e r  methods. My e x p e r i e n c e  t e a c h i n g  b a s i c  writers t o  c r e a t e  and r e v i s e  on- 

s c r e e n  is  t h a t  t h e y  have problems c r e a t i n g  on-screen t e x t  because  t h e y  must 

a t t e n d  t o  t o o  many t h i n g s  a t  once: aud ience ,  purpose ,  meaning, form, t y p i n g  

and word p r o c e s s o r  commands. Moreover, t h e y  cannot  look  backwards and f o r -  

wards t o  o r i e n t  themse lves  as w e l l  on-screen as t h e y  can on paper ,  s o  t h e y  

t end  t o  f o r g e t  where t h e y  were going w i t h  t h e i r  w r i t i n g  o r  t o  spend a g r e a t  

d e a l  of t i m e  s c r o l l i n g  up and down th rough  t h e i r  t e x t s  t o  r e o r i e n t  them- 

11 s e l v e s .  W i l l  m a t r i x  a n a l y s i s  h e l p  "on-screen" writers t o  form b e t t e r  para- 

graphs"? W i l l  t h e  i n f o r m a t i o n  from a d i s c o u r s e  m a t r i x  lower t h e  c o g n i t i v e  



demands f o r  b a s i c  writers o r  lower t h e  load  on t h e i r  s h o r t  term memory? D~~~ 

t h e  d i s c o u r s e  m a t r i x ,  t h e n ,  have v a l u e  as a r e s e a r c h  i n s t r u m e n t  in the 

i n v e s t i g a t i o n  of c o g n i t i v e  p r o c e s s i n g ?  

The d i s c o u r s e  m a t r i ~  h a s  a l r e a d y  proved i t s  worth i n  c r o s s - c u l t u r a l  

s t u d i e s .  Work by Sun-i Chen (Chen, M.A. T h e s i s )  and J ia  Shan and Zhu Wei- 

f a n g  (Coe e t  a l . ,  unpubl i shed  paper )  s u g g e s t s  t h a t  t h e  d i s c o u r s e  m a t r i x  i s  a 

v a l u a b l e  t o o l  f o r  e x p l a i n i n g  t h e  s t r u c t u r e  of d i f f e r e n t  t y p e s  of E n g l i s h  

p r o s e  t o  non-nat ive  s p e a k e r s .  I n  a s c h o o l  sys tem t h a t  f a i r l y  b u l g e s  w i t h  

non-nat ive  s p e a k e r s  d u r i n g  a t i m e  of s e v e r e  economic r e s t r a i n t  i n  t h e  

e d u c a t i o n a l  sys tem,  any r e s e a r c h  and methodology t h a t  might h e l p  t h o s e  who 

t e a c h  E n g l i s h  as a second language o r  who must l e a r n  E n g l i s h  i s  most 

welcome. 

More immediate ly ,  t h e  q u e s t i o n  o f  cod ing  r e l i a b i l i t y  needs  t o  be  ad- 

d r e s s e d  more c l o s e l y .  Because m a t r i x  coding is  new i t s e l f  and depends on a 

c o d e r ' s  i n t e r p r e t a t i o n  of a p a r t i c u l a r  t e x t ,  more peop le  need t o  l e a r n  how 

t o  code and r e s e a r c h e r s  need t o  de te rmine  i n t e r c o d e r  r e l i a b i l i t y .  I n  t h i s  

s t u d y ,  t h e  exper ienced  coder  had p r e v i o u s l y  worked w i t h  many t e x t s :  t h e  

a u t h o r ' s  p i l o t  s t u d y ,  t h e  more d i f f i c u l t  coding t a s k  of Sun-I Chen's  c r o s s -  

c u l t u r a l  s t u d y  of Chinese t e x t s ,  and t e x t s  of t h e  a u t h o r ' s  s e n i o r  

s u p e r v i s o r ,  R .  Coe. Chen and t h e  coder  ach ieved  71.5% concordance on h e r  

t e x t s ,  and 75% i s  cons idered  h i g h l y  a c c u r a t e  i n  c r o s s - c u l t u r a l  s t u d i e s .  

(Chen, M.A. t h e s i s )  I n  a d d i t i o n ,  t h e  coder  checked h i s  i n t e r p r e t a t i o n  of any 

ambiguous passages  w i t h  t h e  a u t h o r ' s  s e n i o r  s u p e r v i s o r ,  D r .  Coe, and t h e y  
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r e s o l v e d  them. E l l e n  Nold and h e r  c o d e r s  were a b l e  t o  a c h i e v e  80-90% i n t e r -  

coder  r e l i a b i l i t y  on w e l l - s t r u c t u r e d  t e x t s ,  bu t  o n l y  60% on poor ly-s t ruc-  

t u r e d  o r  ambiguous ones .  ( p e r s o n a l  cornmuniction) However, i f  t h i s  s tudy  

h a s  a d e s i g n  f l a w ,  it may w e l l  be h e r e ,  and i n t e r c o d e r  r e l i a b i l i t y  needs  t o  

be a d d r e s s e d  f o r  any f u t u r e  work. 

O u t s i d e  of t h e  socioeconomic and p o l i t i c a l  i m p l i c a t i o n s  l i e  t h e  b a s i c  

r h e t o r i c a l  q u e s t i o n s  t h a t  t h i s  s tudy  h i g h l i g h t s .  Can w e  c r e a t e  t h a t  "grammar 

of passages"  t h a t  Shaughesssy (1977) sought?  I b e l i e v e  t h a t  t h i s  work and 

t h a t  of Coe, Witte and o t h e r s  demons t ra te  t h a t  we are on t h e  way t o  t h a t  

g o a l .  



APPENDIX A 

A 1979 Canada Manpower s u r v e y  of employers of  B.C.I.T. g r a d u a t e s  addressed  

t h i s  p o i n t  by a s k i n g  t h i s  q u e s t i o n :  

11 I n  what a r e a s  can  B.C.I:T. ( o r  o t h e r )  g r a d u a t e s f  s k i l l s  be improved?" (A 

summary of t h e  i n d u s t r y  r e s p o n s e s  a p p e a r s  i n  T a b l e  30)  

Tab le  30 I n d u s t r y  Responses  

RESPON- CONSUL- GOV'T. INDUSTRY UTIL. TOTAL 
DERS TANTS 

26 24 4 2 56 

1. Commun- 7 12 3 - 2 2 
ica t  i o n s  

2. D r a f t i n g  10 6 2 - 18 

3. P r a c t i c -  4 2 - 1 7 
a 1  Lab 

4. B u s i n e s s  2 4 - - 6 
Managmt 

5 .  Human 4 6 - - 6 
Behav . 

6. Maths. 4 - 1 - 5 

7. S c i e n t .  2 - - - 2 
Theory 

8. T r a d e  & 1 1 - - 2 
Labour 

9. P r o f .  - 1 - - 1 
P r a c t i c e s  



Other  s u r v e y s  demonst ra ted  t h a t  employers  p r i z e  w r i t i n g  s k i l l  more 

h i g h l y  t h a n  o t h e r  seemingly  more t e c h n i c a l  ones .  I n  a s t u d y  from t h e  Uni ted  

S t a t e s ,  

11 1. Employers emphasized t h e  impor tance  of e f f e c t i v e  
o r a l  and w r i t t e n  communication. 

2 .  T e c h n i c i a n s '  o p p o r t u n i t i e s  t o  move upward i n  t h e  
company are l a r g e l y  dependent on t h e i r  w r i t i n g  
s k i l l s .  

3. The t e c h n i c i a n s '  r e p o r t s  a r e  i m p o r t a n t  c r i t e r ia  f o r  
e v a l u a t i o n  o f  j o b  performance.  

4. W r i t i n g  a b i l i t y  is  e s p e c i a l l y  i m p o r t a n t  f o r  super -  
v i s o r s ,  and t h e  chances  t o  be promoted t o  s u p e r -  
v i s o r y  p o s i t i o n s  are l i m i t e d .  

5. Most r e p o r t s  are r e a d  by d i f f e r e n t  t y p e s  of p e o p l e ,  
most of  whom are h i g h e r  i n  r ank  t h a n  t h e  writers. 

6 .  Those i n  h e a l t h  o c c u p a t i o n s  have a  g r e a t e r  need f o r  
r e a d i n g  and speak ing  s k i l l s .  

7 .  Employers unders t and  t h e  impor tance  of s k i l l  i n  
r e a d i n g ,  because  t e c h n i c i a n s  must r e a d  s p e c i f i c -  
a t i o n s ,  i n s t r u c t i o n  manuals,  company r u l e s ,  t r a d e  
j o u r n a l s ,  and p roduc t  releases. About 62 p e r c e n t  of  
employers  f i n d  t h a t  f u r t h e r  t r a i n i n g  i n  r e a d i n g  i s  
o f t e n  n e c e s s a r y . "  ( S k e l t o n ,  1977) 
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