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ACQUISITION AND RETENTION OF READING PERFORMANCE ON Tl'fO RESPONSE 

DIMENSIONS AS RELATED TO "SET" AND TACHISTOSCOPIC TRAINING^

CHAPTER I  

INTRODUCTION

In  th e  past decade reading has received  increased  a tte n tio n  on 

a l l  educa tio n a l le v e ls .  This appears to  r e s u l t  p a r t ia l ly  from a growing 

awareness of th e  ro le  of reading in  m eeting personal needs and so c ia l 

aim s, bu t p rim arily  from th e  s t r a te g ic  re la t io n s h ip  i t  bears to  scho las­

t i c  success .

Educational lead ers  a re  becoming aware o f the  perenn ia l n a tu re  

o f the  reading problem. In  reco g n itio n  of i t s  im portance many have 

added sp e c ia l rem edial reading courses to  the  curriculum  in  th e  b e l ie f  

th a t  th i s  w il l  a l le v ia te  reading problems.

Reading programs have become broader and more f le x ib le  because 

of th e  v a r ie ty  of m a te ria ls  and types of in s tru c t io n .  In  an attem pt to  

en rich  and supplement reading in s tru c t io n  many schools a re  u t i l iz in g  

m echanical devices ex tensive ly  in  t h e i r  programs. Among th e  more com­

monly used a re  th e  metronoscope, reading  r a te  c o n tro l le r ,  reading

^"Set" i s  defined o p e ra tio n a lly  in  th is  in v e s tig a tio n  as r e la t in g  
to  any performance change in  reading r a te  which might occur from a sp ec i­
f i c  s e t  o f v erb a l in s tru c tio n s  adm inistered  by th e  teach er to  th e  p u p ils .

1
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a c c e le ra to r ,  reading f ilm s , metronome, and th e  tach is to sco p e . From an 

exam ination o f th e  l i t e r a t u r e  concerning the use o f th ese  devices i t  

appears th a t  the tach isto sco p e  has stim ulated  somewhat more con jecture 

than  most o th er dev ices o f te n  found in  reading improvement programs» 

During World War I I  th i s  p a r t ic u la r  device received  wide reco g n itio n  

when i t  was u t i l iz e d  in  t ra in in g  programs of  the  m il i ta ry  forces*  Sub­

sequent a r t i c le s  and re p o rts  o f th e  p o te n t ia l i t ie s  o f  t h i s  device qu ick ly  

a t t r a c te d  the a t te n t io n  o f educators and i t s  use in  schools and in d u s try  

increased  ra p id ly . Since i t s  in tro d u c tio n  in to  th e  classroom , i t  has 

been u t i l i z e d  in  a wide v a r ie ty  o f  teaching f ie ld s  w ith d iv erg en t claim s 

o f i t s  "su ccess ."  However, the most s tr ik in g  claim s fo r  i t s  m erit have 

been made in  the f ie ld  o f read ing . Upon the b a s is  o f  s tu d ie s  found in  

th e  l i t e r a tu r e ,  schools have accepted the value o f  the  tach isto sco p e  and 

have purchased th i s  dev ice , more o r  l e s s ,  as a c u re -a l l  fo r  many o f  the  

in f i r m i t ie s  e x is tin g  in  various reading  programs.

As the tach isto sco p e  continues to  be ençtloyed in  read ing  improve­

ment programs the  qu estio n  i s  freq u en tly  asked, "What r e s u l t s  can be ex­

pected  from i t s  use th a t  would n o t l ik e ly  occur w ithout i t ? "  Although 

d e f in i te  claims have been made th a t  reading improvement has been promoted 

by th e  tach isto sco p e , th e  crux o f the  controversy seems to  l i e  in  whether 

th e  improvement was p rim a rily  due to  th e  device o r whether th e  improve­

ment should have been acc re d ite d  to  concomitant o r  secondary fa c to rs  in  

the  t r a in in g .  Reports in  l i t e r a tu r e  a re  c o n f lic tin g  w ith  re sp ec t to  the 

b ffic a cy  o f  ta ch is to sc o p ic  t ra in in g  on reading  improvement. Among the  

more e n th u s ia s tic  su p p o rte rs  o f  t h i s  method are  Renshaw (25 ,26), Rust
I  ;
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I (48), MacLatchy (21), M elcer and Brovm (23), W itte ls  (41 ), and Brown (9);

I who rep o rt the tach isto sco p e  to  be an e f fe c tiv e  to o l  f o r  teach ing  read- 

|in g . On th e  o th e r  hand Weber (38), Freebume (14), S utherland  (34), and 

I Goins (46) d id  no t f in d  i t s  use to  be s t a t i s t i c a l l y  su p e rio r  to  o th e r 

I  methods o f  teach ing  read in g . Dearborn (12) and Soim erfeld (43) support
I ’
I the  theory  th a t  m otivation  from th is  novel type o f  t r a in in g  may be as 

I responsib le  fo r  gains as th e  machine i t s e l f .

A need fo r  continued study a r is e s  from th e  inconclusiveness o f 

I some o f  th e  e a r l i e r  s tu d ie s . In  most o f  these  in v e s tig a tio n s , th e  da ta  :

I were co lle c te d  from experim ents i ^ c h  were apparen tly  n o t adequately  

I co n tro lled  w ith re sp ec t to  the  " tach is to sco p ic” v a r ia b le .  For example, 

iSommerfeld (43) in  h is  ev a lua tion  of tach is to sco p ic  tr a in in g  fo r  reading
I  ;
I  improvement, advocates a c r i t i c a l  in v e s tig a tio n  o f  th e  in t r in s i c  value 

lof ta ch is to sco p ic  t ra in in g  because commercial o rg an iza tio n s  a re  enthu- '
I
I s ia s t ic a l ly  promoting tach is to sco p ic  devices and m a te r ia ls  fo r  use in
i

ischools. !
i

The value of ta ch is to sc o p ic  tra in in g  continues to  be affinned  byi 

some teach ers  and questioned by o th e rs . While some resea rch  has been
i

done, the  bulk o f i t s  ev a lu a tio n  comes merely from classroom  u se , and 

teach er and s tuden t te s tim o n ie s . Tachistoscopic t r a in in g  ra is e s  more

questions than i t  answers and as McGlusky (2, p . i i i )  has so a p tly  |
1  i

Istated: " I t  should serve as  a stim ulus to  s tu d en ts  in  search  o f problems

fo r  re se a rch ."

R elated Research

Research re la te d  to  the  evaluation  o f  th e  tach isto sco p e  ^ s  been ;



catagorized  by Sommerfeld (43) as  fo llow s: ( l )  in v e s tig a tio n s  invo lv ing

t e s t s  o f  ta c h is to sc o p ic  p e rcep tio n , (2) in v e s tig a tio n s  o f th e  e f f e c t  o f  ;

tach is to sco p ic  t ra in in g  on th e  span o f  p ercep tio n , (3) in v e s tig a tio n s  of!

th e  e f fe c t  o f  tach is to sco p ic  t r a in in g  on reading  achievement, and (4) ih -

I v e s tig a tio n s  o f th e  re la tio n s h ip  between tach is to sco p ic  span and read ing  
1 :
I a b i l i t y .  This study was p rim a rily  concerned w ith the e f fe c t  o f ta c h is -  |
I  :

i to scop ic  t r a in in g  on reading  r a te  and comprehension. Therefore, the

I follow ing references to  research  a re  confined to  Sommerfeld*s th i r d  ;

i catagory above, namely, in v e s tig a tio n s  o f  the  e f fe c t  o f ta c h is to sco p ic

tra in in g  on reading achievem ent.

One o f th e  f i r s t  experim ents concerning the tach isto scope dates  |

back to  1859 w ith  the  work o f  Volkmann (4 8 ). Other e a r ly  ta c h is to sco p ic |
!

in v e s tig a tio n s  were conducted in  th e  f ie ld  o f psychology during th e  |

l a t e r  h a lf  o f  th e  19th  cen tury . At th e  tu rn  o f the  century  a study by |
!

Aiken (7) s tim ulated  new thought toward the value o f sh o rt exposure |

t ra in in g  by th e  use o f  a revo lv ing  b lackboard. Whipple (40) fu rth e red  

th i s  idea in  a study conducted in  1910. F oster (15) and Dallenbach (lO) 

continued v isu a l percep tion  t ra in in g  by th e  sh o rt exposure method i n i ­

t i a te d  by Whipple. In  1915 Rusk (27) suggested th a t  a magic la n te rn  

w ith  a photographic s h u tte r  might be more p r a c t ic a l  in  teach ing  la rg e r  

groups than  methods used p rev io u sly . One o f th e  f i r s t  re p o rts  o f  the  

tach isto sco p e  as a teach in g  to o l in  th e  f i e ld  o f reading was conducted 

under th e  d ire c tio n  o f  C arro ll (2) in  1938. R esults o f t h i s  b r ie f  ex­

perim ent in d ica ted  th a t  p u p ils  who were given tach is to sco p ic  t r a in in g  

made "marked improvement in  reading e ff ic ie n c y  in  g e n e ra l."  Although
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these  s tu d ie s  s tiisu la ted  some in te r e s t ,  i t  was no t u n t i l  the  recen t r e ­

p o r ts  o f  Renshaw (25,26) and h is  colleagues th a t  th e  tach is to sco p ic  

techniques fo r  reading  improvement received such e n th u s ia s tic  claim s.

In a d d itio n  to  h is  w idely p u b lic ized  tach is to sco p ic  tra in in g  w ith the 

Armed Forces during  World War I I ,  he a lso  repo rted  good r e s u lts  from 

tra in in g  programs fo r  ch ild re n , co llege s tu d en ts , in d u s tr ia l  and p ro ­

fe ss io n a l w orkers, and a d u lt  c la s se s . These s tu d ie s  by Renshaw gave im­

petus to  fu r th e r  in v e s tig a tio n s . MacLatchy (21) used Renshaw*s te c h n i­

que fo r  reading improvement and claimed th a t  t e s t s  given to  ch ild ren  re ­

ceiving ta c h is to sco p ic  t r a in in g  placed them 6 to  B months above th e i r  

grade le v e l .  Rust (48) conducted an in v e s tig a tio n  to  determine to  what 

ex ten t co llege and ad u lt groups might improve th e i r  reading ra te  and 

comprehension. Reading in s tru c t io n  w ith sp ec ia l emphasis on ta c h is to ­

scopic t ra in in g  was given s ix  groups o f co llege studen ts  and a d u l ts .  He: 

concluded th a t  a  high c o r re la t io n  was found between reading ra te  and 

tach is to sco p ic  t ra in in g , thereby  ju s tify in g  the  use o f th is  equipment to  

increase  th e  speed o f read in g . W itte ls  (4 l)  re p o rts  r e s u l ts  o f a t r a in -  

;ing course c a rrie d  on by Schwarzbek a t  the  General E le c tr ic  Company in  

iwhich a group o f  120 employees increased  th e i r  read ing  speed n ea rly  one
I

ith ird  and th e i r  comprehension averaged an 82^ g a in . Brown (9) rep o rted  ■ 
;  I

amazing p rogress in  r a te  and comprehension w ith an a d u lt reading c la s s .

IThe c la ss  showed an average gain  o f 2 years in  17 c la s s  se ss io n s . The

iclaims made by Schwarzbek and Brown were based on t ra in in g  courses in

which no attem pt was made to  co n tro l v a riab le s  in je c te d  in to  the t r a in -  |
!

in g . In  th e  o f f ic e r  t r a in in g  courses a t  the U. S. A ir U n iversity  (44) |



s ig n if ic a n t  gains in  r a te  w ithout s a c r i f ic in g  comprehension were r e -  | 

p o rted . Following a study o f ta c h is to sco p ic  t ra in in g  in  th e  f i r s t  grade
j

read ing  program, Melcer and Brown (23, p . 1219) concluded th a t  " ta c h is -  j  

to sco p ic  t ra in in g  i s  unquestionably  an in va luab le  a id  in  promoting
i

s k i l l s  in  many phases o f  work in  th e  school curricu lum ." Although th e  | 

ga ins o f  th e  experim ental group was compared w ith  a co n tro l group they 

a c tu a l ly  d id  no t have two equated groups. More than h a lf  o f  th e  e:qperi- 

m ental group were Mexican ch ild ren  most o f  whom spoke Spanish a t  home, 

w hile th e  con tro l group consisted  e n t i r e ly  o f American ch ild re n .

These in v e s tig a tio n s  and endorsements fe rv e n tly  support the 

claim s th a t  tach is to sco p ic  t ra in in g  i s  in v a lu ab le . However, some o f 

th ese  s tu d ie s  included o th e r techniques o f  tra in in g  and th e  r e la t iv e  

c o n tr ib u tio n s  o f  o th e r  devices were n o t in v e s tig a te d .

Many experiments involv ing  the tach isto sco p e  have been w ell done, 

although a  la rg e r  p e rcen t a re  le s s  cogent because the experim ental group 

lad been compared w ith only one con tro l group which had been given no 

t r a in in g .  Among th e  more o b jec tiv e  s tu d ie s  which included more than one 

experim ental group a re  the s tu d ie s  conducted by Weber (38), Freebume 

(1 4 ), Sutherland (34), and Goins (46).

Weber (38) conducted a study in  which the  f i r s t  experim ental 

group was given tach is to sco p ic  t r a in in g , and a second experim ental group 

followed L. C. Pressey*s Manual o f  Reading Exercises fo r  Freshmen, w hile 

a th i r d  group served as co n tro ls . Following the t ra in in g  p erio d , t e s t s  j

revealed  no e s s e n tia l  d iffe ren ces  produced by the  two experim ental I
!

methods. In  the  an a ly s is  o f h is  d a ta , Freebum e (14) found no s ig n i f i -  |
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cant d iffe re n c e s  between th e  experim ental and co n tro l groups in  an in ­

v e s tig a tio n  o f  th e  in fluence  o f tach is to sco p ic  t ra in in g  on co lleg e  fre sh ­

men. Following Renshaw*s technique o f p ercep tu a l t ra in in g , Goins (46) 

conducted an in v e s tig a tio n  w ith  f i r s t  grade p u p ils  concerning th e  r e l a ­

t io n  o f  v isu a l p ercep tion  to  p rogress in  read ing . She (46, p . 163) 

concluded: "T achistoscopic t r a in in g  received  by ch ild ren  in  t h i s  in ­

v e s tig a tio n  had no s t a t i s t i c a l l y  s ig n if ic a n t e f f e c t  on th e i r  read ing  

perform ance." In  a study by Sutherland (34) invo lv ing  two experim ental 

groups and a co n tro l group, one experim ental group was given ta c h is to ­

scopic t r a in in g  and th e  o th e r  had tra in in g  cen tered  around Harvard Read­

ing  Films and th e  o th e r W ilking Websters College Developmental Reading. 

Sutherland concluded th a t  p e rcep tu a l span t ra in in g  given before d i r e c t  

in s tru c t io n  may f a c i l i t a t e  th e  students*  p ro g ress . Her d a ta , however, 

do n o t s t a t i s t i c a l l y  support such an in fe ren ce .

Lewis (19 ) compared a  t r a in in g  program u sin g  th e  flashm eter, 

metronoscope, and mimeographed eye-movement ex e rc ises  w ith  ano ther p ro ­

gram vrtiich s tre s se d  comprehension ra th e r  than speed. The comprehension 

group read s e le c tio n s  o f in c re a s in g  d i f f i c u l ty  w ith  in te n t  to  in c rea se  

comprehension. There v%s no co n tro l group. The r e s u l ts  showed a read ing  

ra te  in crease  o f  24.7 fo r  th e  re a d in g -ra te  group and 69.1  fo r  the  compre-7

hension group. The comprehension ra te  remained about the same fo r  both
i  :

groups.

1 A llen (7) ,  re p o rtin g  on a program a t  a  se rv ice  school, concluded I
I  i

jthat th e  tach isto sco p e , when compared w ith o th e r  methods o f superv ised  I

read ing  p ra c tic e  was o f l i t t l e  v a lu e . In  a summary o f a study w ith  |
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Marine Corps o f f ic e r s ,  Manolakes (22) concluded th a t  r e s u l ts  f a i le d  to  

in d ic a te  th a t  th e  groups who d id  not rece iv e  tach is to sco p ic  tra in in g  

were penalized  through the  lack  o f such tra in in g .  Although ta c h is to ­

scopic t ra in in g  ws,s expected to  produce r e s u l t s ,  the  d a ta  f a i le d  to  

provide any b a s is  fo r  th i s  assumption.

In  a handbook o f  tach is to sco p ic  t ra in in g  techniques, B arnette  

(2, p . 12) supports th e  theory  th a t  th e  tach isto scope  w il l  s u b s ti tu te  

fo r  good teach in g  in  th e  follow ing sta tem ent:

There a re  those who in s i s t  they can "get the same re s u lts  
w ithout th e  ta c h is to sco p e ."  There i s  l i t t l e  question  th a t  a 
su p e rla tiv e  te a ch e r , who has a r e a l  z ea l to  help  ch ild re n  b e t te r  
them selves, and who i s  w illin g  to  devote constan t energy, l im i t ­
l e s s  p a tie n c e , and long  hours to  i t ,  can achieve very  f in e  re ­
s u l t s  indeed w ithout th e  ta ch is to sco p e . The same energy, p a tien c e , 
and hours devoted to  th e  same s tu d en ts  w ith th e  tach isto sco p e , 
however, may r e s u l t  in  improvements which are  sometimes considered 
"ed u ca tio n a l m ira c le s ."

I t  should be po in ted  out th a t  w hile commercial film s a re  enthu­

s ia s t i c a l l y  prom oting the  sa le  o f  tach is to sco p es , on th e  b a s is  o f such 

sta tem ents as th a t  made by B arnette , th e re  has been considerably  le s s  

o b jec tiv e  te s t in g  as to  the  e ffec tiv en ess  o f  the device in  i t s e l f .

Tinker (36) s ta te s  th ere  i s  a tendency on the p a r t  o f  many w rite rs  

to  emphasize th e  use o f  various machines w ithout a c le a r  understanding
I

]of t h e i r  v a l id i ty  and l im ita tio n s .  He b e liev es  th a t  u n c r i t ic a l  use o f 

such apparatus f o s te r s  the  concept th a t  reading i s  a m echanical p rocess
I
land d iv e r ts  a t te n t io n  from the a s s im ila tio n  and th in k in g  side  o f read ing ; 

He adds (36, p . 476): "F o rtunate ly , a  few w rite rs  a re  evaluating  th e  use
!  .  I
|of th ese  machines and cau tion ing  teach ers  on the u n c r i t ic a l  use o f  them ." 

Dearborn (12) r e f le c ts  th e  th in k in g  o f those  who fe e l  th a t  some
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o f  th e  c r e d i t  the  tach isto sco p e  i s  rece iv in g  should be given to  secondary 

f a c to rs  such as  th e  " s e t"  o f  th e  le a rn e r .  He s ta te s  (12, p . l ) :  "Moti­

v a tio n  through th e  change o f  the  " s e t"  o f  mind o r  the  in te n tio n  o f th e  

le a rn e r  i s  a  more im portant fa c to r  in  rem edial read ing  than the  p a r tic u ­

l a r  methods and m a te r ia ls  o f  in s t ru c t io n ."  This theory  i s  endorsed in  a 

s ta tem en t by Sommerfeld (43, p . 21) as he remarks: "The m otivation

which i s  a sso c ia te d  w ith alm ost any method th a t  i s  t r i e d  may account fo r 

th e  r e s u l t in g  improvement as much as the  method i t s e l f . "  He concludes

h is  ev a lu a tio n  o f  ta ch is to sc o p ic  s tu d ie s  with th i s  s ta tem en t: "Quick

exposure tr a in in g ,  in  and o f i t s e l f  cannot in flu en ce  th e  process o f 

reading  except as c e r ta in  secondary fa c to rs  such as m otivation  are  con­

cern ed ."  0*Brien (24) suggests various methods fo r  m otivating  students 

fo r  in c rea s in g  th e  span o f p e rcep tio n  and reading a b i l i t i e s ,  g iving 

reco g n itio n  to  th e  f a c t  th a t  these  methods a re  a s  im portant as the p e r­

cep tu a l t r a in in g  i t s e l f .  Stroud (33)» in  a study d ea ling  w ith reading 

r a te ,  suggests th a t  d iffe re n c es  in  m ental " se t"  might w ell a f fe c t  the  

outcome o f read ing  r a te  sco re s . In  a school wide reading improvement 

program S pringsteed  (32) repo rted  th a t  speed and comprehension was 

g re a tly  increased  through v e rb a l m otivation . In  an 8 week period  83 

c la s se s  ou t o f  85 a tta in e d  scores above the standard  fo r  th e i r  grade as 

a g a in s t 50 below standard  a t  the  s t a r t .  P art o f  th e  t ra in in g  included
I

having p u p ils  read as ra p id ly  and as  understandingly  as  p o ss ib le  fo r  an 

in te rv a l ,  u su a lly  3 o r  5 m inutes in  le n g th . Each computed h is  reading

bcore which was recorded on a  graph and disp layed  in  the classroom to
I  :
show h is  day-to -day  p ro g ress . Springsteed a t t r ib u te d  "p rid e  in  |
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achievement” as a factor  that spurred the children on to  greater gains.

Of a l l  the a c t i v i t i e s  and methods u t i l i z e d ,  m otivation was th e  element 

which received  th e  most c r e d i t  fo r  promoting p rog ress. In  an an a ly s is  

o f  causes o f slow read ing , S isson (28) s ta te s  th a t sev era l devices have 

been found u se fu l in  in c reas in g  speed o f reading w ith  no se rio u s  lo s s  o f 

comprehension. However, he s tr e s s e s  th a t  the same r e s u l ts  can be 

achieved w ith m otivated rap id  reading  w ithout any mechanical dev ices. 

S isson (28, p . 212) concludes h is  a n a ly s is  w ith th is  s ta tem ent: "Assum­

in g  th e  co rrec tio n  o f  any v is u a l  and vocabulary d e f ic ie n c ie s , m otivated 

rap id  reading  appears to  be th e  most s a lu ta ry  s in ^ e  medium fo r  th e  

a tta inm ent o f  read ing  p ro f ic ie n c y ."

GLock (17) recognized in s tru c t io n a l  " se t"  as a determ ining fa c to r  

when he designed an experim ent to  compare the  r e la t iv e  m erits  o f  the  

Harvard Reading F ilm s, experim ental film s  designed by the  experim enter, 

and p ra c tic e  from a p r in te d  page. The f i r s t  two groups were given in ­

s tru c tio n a l " s e t"  f o r  improving reading  r a te ,  iidiile th e  th i rd  suppressed 

th e  " s e t"  and d ire c te d  i t s  in s tru c t io n  so le ly  toward th e  mechanics o f 

read ing .

In c o n tra s t to  th e  voluminous amount o f research  done in  reading ,

r e la t iv e ly  few s tu d ie s  have d e a l t  w ith th e  re te n tio n  o f gains from any

improvement programs. There a re  th e o r ie s  th a t  gains a re  m aintained and

even continue to  improve (8) as co n trasted  w ith the  b e l ie f  th a t  h a b its  o f

long stand ing  a re  no t l i k e ly  to  be changed permanently by a  few weeks o f ; 
! ;
in te n s iv e  tra in in g  (28 ). I t  i s  t r u ly  un fo rtunate  th a t  th e re  a re  so few

I  !
s tu d ie s  a v a ila b le  which include re te n tio n  checks on gains from
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ta c h is to sc o p ic  t r a in in g ,  Weber (38, p .  458) agrees th a t  the  re te n tio n  

f a c to r  has been n eg lec ted  in  most s tu d ie s  b u t adds: " In  a few vdio have

given i t  some con sid e ra tio n  i t  appears th a t  high degrees o f re te n tio n  

a re  to  be expected ," In  the Dartmouth Study, Imus, Rothney, and Bear 

(38) rep o rted  r e l ia b le  evidence th a t  ga ins in  speed and comprehension 

r e s u l t in g  from a 6 weeks t r a in in g  p erio d  -were re ta in e d . The re te n tio n  

was measured by th e  Iowa S ile n t  Reading T est a f t e r  an elapse o f 6 months. 

U nfortunately  the  evidence i s  made somewhat u n ce rta in  because the con­

t r o l s  were n o t r e te s te d .  In  th e  a r t i c l e  d iscu ssin g  th e  Dartmouth Study, 

Weber (38, p . 459) comments:

I t  i s  hard ly  to  be expected th a t  increased  f a c i l i t y  in  read­
ing  acquired  in  so sh o rt a  period  as s ix  weeks should p e r s is t  
w ithout lo s s .  A ll motor and m ental s k i l l s  acquired  by in te n ­
s iv e  tra in in g  a re  su b jec t to  such la p se s ,

Blayne (8) found th a t  s tu d en ts  who b e n e f it  from sp e c ia l tra in in g  

in  reading  e i th e r  hold t h e i r  new le v e ls  o f  accomplishment o r continue to  

improve. However, he concluded th e  number o f  cases repo rted  in  th e  study 

was no t s u f f ic ie n t  to  w arrant d e f in i te  conclusion . Blayne a lso  d id  not 

i s o la te  devices used. In  a  r a th e r  c a re fu lly  co n tro lled  experiment, 

Westover (6) compared th e  m e rits  o f  two types o f  tra in in g  methods de­

signed to  improve r a te  and comprehension o f co lleg e  freshmen. S ix months 

a f t e r  th e  t ra in in g  period  he te s te d  fo r  re te n tio n  o f gains. I t  was found 

th a t  gains over i n i t i a l  te s t in g  made by both tra in in g  groups and th e  con­

t r o l  group were s ig n if ic a n t  fo r  both  r a te  and comprehension. Deal ( l l )  

in s tru c te d  co llege  s tuden ts  in  read ing  and study h ab its  fo r  one sem ester. 

These s tu d en ts  were re te s te d  a y e a r  l a t e r  and i t  was found th a t  th e  com-
I
p ariso n  o f means showed th a t  gains made were s u b s ta n tia l ly  re ta in e d .  i



12

Sisson (2â, p. 212) sta tes in h is  analysis o f  the causes o f  slow reading;

I t  i s  questionab le , however, th a t  any o f th ese  methods, un­
l e s s  long continued, w ill  r e s u l t  in  permanent improvement. H abits 
o f  slow d e ta ile d  reading  a re  o f long stand ing , and i t  i s  probably 
too much to  expect th a t  a few weeks o f  tra in in g  w i l l  change them.

A number o f general conclusions may be drawn from th e  research  

which has been aimed a t  c la r ify in g  concepts in  ta c h is to sco p ic  t r a in in g .

I t  has been dem onstrated th a t  improvement in  reading  has re su lte d  in  

experim ental s tu d ie s  in  which th e  tach isto scope  was u t i l i z e d .  Other in ­

v e s tig a tio n s  which compared th e  tach isto sco p e  w ith  v ario u s methods o f 

teach ing  reading  found no s ig n if ic a n t  d iffe ren ces  between th e  two teach ­

ing methods. S t i l l  o th er s tu d ie s  found r e s u l ts  th a t  s l ig h t ly  favored 

th e  methods w ithout th e  tach isto sco p e .

Research in  reading  re la te d  to  th e  tach isto sco p e  v a r ie s  g re a tly  

in  q u a l i ty .  The outstand ing  weaknesses in  various tach is to sco p ic  s tu d ie s  

seem to  be: ( l )  v a ria b le s  were not w ell co n tro lled  in  the l i g h t  o f

s t a t i s t i c s  used, hence the "conclusions” were somevhat incom plete; (2) 

th e  measurement o f th e  "permanence” of re te n tio n  was not considered; (3) 

groups rece iv in g  tach is to sco p ic  t ra in in g  were compared only w ith con tro l 

groups who received  no tra in in g ; and (4) th e  research  has sometimes been 

so preoccupied w ith  th e  device i t s e l f ,  th a t  th e  c o n tr ib u tio n  o f  possib le  

im portant v a r ia b le s  such a s  " s e t” has been n eg lec ted .

i
' Statem ent o f th e  Problem

This study was concerned w ith th e  e f fe c t  o f  th e  tach isto sco p e  and
j
1 ' 
^he e f f e c t  o f  " s e t” fo r  speed on the  improvement o f r a te  and comprehen- ,
!

sio n  in  read ing . The purposes o f  the study were: ( l )  to  determ ine the
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e f fe c t  o f  th e  tach isto scope  w ith v erbal " s e t"  fo r  speed on read ing  r a te  

and comprehension; (2) to  determ ine the e f f e c t  of the tach isto sco p e  w ith­

out v e rb a l " se t"  fo r  speed on reading  ra te  and comprehension; (3) to  

determ ine the e f f e c t  o f  v e rb a l " s e t"  fo r speed w ithout the tach isto sco p e  

on reading  r a te  and comprehension; (4) to  compare the  r e s u l t s  o f  th ese  

th re e  procedures o f  teach ing  read ing ; and (5) to  check the re te n tio n  o f 

gains in  reading  r a te  and comprehension produced by th ese  th re e  methods.

The n u ll  hypotheses to  be te s te d  were: ( l )  th e re  i s  no s ig n i f i ­

cant d iffe re n c e  in  reading  improvement between the experim ental group A 

given ta c h is to sc o p ic  tra in in g  w ithout v e rb a l " s e t"  fo r  speed, th e  ex­

perim ental group B given tach is to sco p ic  tra in in g  w ith  v e rb a l " s e t"  f o r

speed, th e  experim ental group G given v e rb a l " s e t"  fo r  speed w ithout 

ta c h is to sc o p ic  t ra in in g , and the  con tro l group D given no t r a in in g ;  and 

(2) th e re  i s  no d iffe ren ce  in  the  re te n tio n  of gains between th ese  ex­

perim ental and co n tro l groups.

In view o f  the summary o f the  e a r l i e r  research  and in v e s tig a tio n s , 

the  p re sen t study was concerned w ith  the follow ing co n d itio n s: ( l )  n o r­

mal p u p il groups and th e i r  teach ers  were u t i l i z e d ,  (2) an e f f o r t  was 

made to  employ " se t"  as a  v a r ia b le , thus p erm ittin g  i t s  p o ss ib le  in f lu ­

ence to  be examined c r i t i c a l l y ,  (3 ) re te n tio n  was considered an im portant 

ev a lu a tiv e  measure, and (4 ) th re e  experim ental groups, each rece iv in g  a 

separa te  trea tm en t, were compared w ith each o th e r and w ith  an independent 

co n tro l group.

With the  above fe a tu re s  inco rpo ra ted , the problems o f  th i s  i n -  ! 

y e s tig a tio n  were approached keeping in  s ig h t  the need fo r  p r a c t ic a l  

a p p lic a tio n  to  th e  classroom . I



CHAPTER I I

THE EXPERIMENTAL PROCEDURE

Design o f the Experiment 

To t e s t  th e  hypotheses s ta ted  in  Chapter I ,  a study was designed 

which provided fo r  th re e  experim ental groups to  undergo in s tru c t io n  in  

read ing  improvement sim ultaneously , and one co n tro l group which would 

rece iv e  no sp e c ia l in s t ru c t io n  in  reading fo r  the  same period  o f  tim e. 

This experim ental design  i s  p resen ted  in  summary form on th e  fo llow ing  

page.

The e f fe c ts  o f  th ese  d if f e re n t  trea tm en ts  were measured in  terms 

o f the changes in  read ing  r a te  and comprehension a s  measured by p o s t te s t  

I  (Y^) a g a in s t the  p r e te s t  (X). As a t e s t  f o r  th e  permanency o f the  

; gains o r lo s se s  e ffec ted  through each o f  th ese  methods o f  in s tru c t io n ,  a 

I  second p o s t te s t  (Y2 ) was adm in istered . As an index o f read ing  r a te  and 

I comprehension the  D iagnostic Reading T est, Survey S ec tio n .^ Form A was 

jadm inistered p r io r  to  in s tru c t io n  and th e  D iagnostic Reading T e st. Sur-

ivey S ection , Form B was adm inistered a t  the  conclusion o f the  program o f
i
I  :

1 in s tru c t io n . D iagnostic Reading Test. Survey S ection , Form C was admin­

is te r e d  nine weeks a f t e r  the  te rm ination  o f the  program o f in s tru c t io n

^Published by th e  Committee on D iagnostic Reading T e sts , I n c . ,  
K ingscote Apartment 3G. 419 W. 119 S tre e t ,  New York 27, New York.
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SUMMARY OF EXPERIMENTAL PROCEDURES'

E igh t Week T rain ing P o s t te s t Nine Week P o s t te s t
Group Treatment Measurement Period Measurement I In te rv a l Measurement I I

(X) (T) (Yl) ( I ) (Ï2 )

A T ach isto ­ D iagnostic Groups A, B, and C D iagnostic  Read­ No s p e c ia l D iagnostic
scope Reading T est, each rece iv ed  20 in g  T e st, Survey in s t r u c t io n Reading T est,

Survey Sec­ m inutes o f  in s t r u c ­ S ec tio n , Form B in  th e  im­ Survey Sec­
t io n ,  Form A tio n  on th e  improve­ was adm in istered provement t io n ,  Form C

B T ach isto ­ was adm inis­ ment o f  read ing to  a l l  su b je c ts o f  read ing was adm inis­
scope and te re d  to  a l l s k i l l s  two days a to  o b ta in  ra te was g iven . te re d  to  a l l
v e rb a l su b je c ts  to week. Groups A and and conç)rehen- su b je c ts  fo r
" s e t"  fo r o b ta in  i n i ­ B employed th e  use sio n  sco res  fo r th e  purpose

1 speed t i a l  r a te  and o f  th e  ta c h is to ­ th e  purpose o f o f  checking
conçrehension scope. Group B em­ checking gains re te n tio n  o f
sco re s . phasized  speed o r  lo s s e s  ac­ gains o r  lo s s e s

C Verbal whereas group A qu ired  during acq u ired  dur­
" s e t"  fo r d id  n o t .  Group C th e  " a c q u is i t io n " in g  the
speed emphasized speed p e rio d . " a c q u is it io n "
p lu s  r a te in  v e rb a l in s t r u c ­ p e rio d  as
check tio n  and employed 

1000 word r a t e -
evidenced by 
p o s t te s t  I .

D C ontro l— 
no s p e c ia l 
in s t r u c ­
t io n  in  
read ing  
improve­
ment

check each t r a in ­
in g  p e r io d . Group 
D served as c o n tro l 
and rece iv ed  no 
s p e c ia l  in s tru c t io n  
in  read in g .

'The procedure p re se n ta tio n  fo llow s a l e f t - t o - r i g h t  s e q u e n tia l p a t te r n .
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to  serve as a check on re te n tio n  o f  gains o r lo sse s  e ffe c te d  through the  

d if f e r e n t  trea tm en ts  in  the program.

S election  o f Subject s  

Three hundred and n in e ty -s ix  studen ts  a t  C apito l H i l l  High

School, Oklahoma C ity , Ok].ahoma were se le c ted  to  p a r t ic ip a te  in  the  study.

Tenth grade s tu d en ts  were se lec ted  on th e  assumption th a t  they would be 

somewhat le s s  "aware" o f  su b jec t m atte r content than  upper-classm en, 

since  t h i s  was t h e i r  f i r s t  y ea r in  C apito l H ill  High School. Subjects 

were no t informed th a t  th i s  sp ec ia l reading in s tru c tio n  was fo re ign  to  

th e  re g u la r  course con ten t, b u t were led  to  be lieve  th a t  i t  was a p a r t 

o f  the  general program. There were fewer in te rru p tio n s  in  the 10th 

grade c la s s  ro u tin e  than in  the  11th and 12th grade c la s s e s .  Choice o f

periods fo r  enrolDonent operated  more f re e ly  w ith sophomores than w ith

upper classmen. Enrollment was somewhat le s s  s e le c tiv e  w ith  re sp ec t to  

a b i l i t y  grouping. Of the  16 c lasses  o f 10th grade English in  th e  High 

School, two c la sse s  o f acce le ra ted  studen ts and two c la sse s  o f re ta rd ed  

stu d en ts  were excluded from th e  experiment leav in g  a t o t a l  o f  12 c la sses  

whose enrollm ent was a ty p ic a l  rep resen ta tio n  o f  10th grade English 

s tu d en ts .

Three c la sse s  were se lec ted  fo r  .each group. The c la sse s  chosen 

fo r  groups A and B were se lec ted  on the  b a s is  o f  ph y sica l cond itions o f  

th e  room such as l ig h t in g , window shades, e le c t r ic a l  o u t le t s ,  p o rtab le  

s e a ts ,  e t  c e te ra , conducive to  optimum tach is to sco p ic  t ra in in g .

C lasses in  groups 0 and D were placed in  th e i r  re sp ec tiv e  groupings by
i
random assignm ent. The in s tru c to rs  used in  the experiment were those
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reg u la rly  taugh t the groups.

Age spread and sex were comparable in  each group. The i n i t i a l  

read ing  scores as measured by Sections 1 and 3 o f Form A o f the  Diagnos­

t i c  Reading Test in d ica te d  no s t a t i s t i c a l l y  s ig n if ic a n t  d iffe ren ce  in  

the  mean score o f each group.

As an a d d itio n a l experim ental c o n tro l, su b jec ts  who were absen t 

from one o r more sess io n s  were elim inated  from the  study. This re su lte d  

in  unequal group N*s, and in  o rd e r to  f a c i l i t a t e  s t a t i s t i c a l  a n a ly s is ,  

th e  groups were made p ro p o rtio n a l o r  equalized  by using  a ta b le  of ran ­

dom sampling numbers.

A D escrip tion  o f  th e  Experim ental Treatments 

Four groups of 10th grade English stu d en ts  a tten d in g  C apitol 

H i l l  High School, Oklahoma C ity , Oklahoma received  in s tru c tio n  in  read ­

in g  improvement as fo llow s:

Treatment fo r  Group A 

Experim ental group A was given s ix te e n  tach is to sco p ic  t r a in in g  

sessions o f twenty minutes each, tw ice a week, extending over a  period  

o f e ig h t weeks. At each sess io n  in tro d u c to ry  remarks preceded the ex­

posure o f  s l id e s .  These remarks which never exceeded f iv e  m inutes d e a l t  

w ith  m echanical, p sycho log ica l, and so c io lo g ica l a sp ec ts  o f  read ing . 

Exposure o f tach is to sco p ic  s l id e s  averaged s ix teen  minutes fo r  each s e s ­

s io n . Accompanying in s tru c tio n s  fo r  each s lid e  s tre s se d  good h a b its  o f  

read in g , however mention o f  speed was excluded. Tachistoscopic t r a in in g
i  !

jbegan w ith  p re se n ta tio n  o f d ig i t s  and nonsense forms and progressed  in

{ d if f ic ^ ty  through vrords, ph rases, complex sentences and ended w ith |
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paragraphs.

Treatment fo r  Group B 

Experim ental group B d if fe re d  from experim ental group A in  th a t  

a v e rb a l " s e t"  f o r  speed was provided in  the in tro d u c to ry  remarks and in  

th e  accompanying in s tru c t io n .  The o b jec tiv e  o f the  verbal in s tru c tio n s  

■was to  es'bablish  a  "m ind-set" fo r  more rap id  read ing  performance on th e  

p a r t  o f  each su b je c t.  The verbal in s tru c tio n s  were designed to  c rea te  

th i s  "m ind-set" by encouraging and urg ing  s tu d en ts  to  in crease  th e i r  

read ing  speed in  a l l  t h e i r  reading in  and ou t o f  c la s s .

Treatment fo r  Group C 

Experim ental group C d if fe re d  from Experimental groups A and B 

in  th a t  no ta c h is to sc o p ic  tra in in g  was p rov ided . No sp e c ia l in s tru c ­

t io n a l  m a te r ia ls  were employed o th e r  than those used in  re g u la r  c la s s ­

room procedures. Verbal in s tru c tio n s  by the teach er promoted a " se t"  

fo r  speed. These in s tru c tio n s  dea lin g  w ith c o r re c t  reading mechanics 

and o th e r  simple ru le s  to  be observed in  e f fe c tiv e  reading never ex­

ceeded ten  m inu tes. Following these  remarks aimed a t  m otivation , a 1000 

word ra te -ch eck  was given. This served th e  d ual purpose o f checking 

read ing  speed and provided usage f o r  the  read ing  techniques d iscu ssed .

A supplem entary American l i t e r a tu r e  book was u t i l iz e d  fo r  th i s  ra te  

check.

Treatment fo r  Group D 

Experim ental group D served as th e  co n tro l group and received no 

sp e c ia l  reading  in s tru c t io n  o f any type, b u t was given the  p r e te s t  (X), |
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p o s t te s t  I  (Y]_), and p o s t te s t  I I  (Y2) .

T estin g  Procedures

A ll su b jec ts  were te s te d  Thursday and Friday preceding the  f i r s t  

week o f t ra in in g .  The t e s t  adm in istered  to  ob ta in  the i n i t i a l  measure­

ment was the D iagnostic Reading T est. Survey Section (grade 7 through 

co lleg e  freshmen) S ections 1 and 3 o f  Form A. This t e s t  was scheduled 

w ith  a  s e r ie s  o f  t e s t s  being adm inistered  by the High School Guidance 

Department and the  ad m in is tra to r  was accepted as p a r t  o f  the guidance 

s t a f f .

The form al " D irec tio n s  fo r  A dm inistration" as p u b lish ed  by the  

Committee on D ia g n o stic  Reading T ests  were fo llow ed  in  ad m in ister in g  the  

t e s t  to  a l l  s u b je c t s .  Separate answer sh ee ts  were employed.

A ll su b jec ts  were given the  p o s t te s t  I  (Y]̂ ) th e  day follow ing 

th e i r  s ix te e n th  le s so n . The t e s t  adm inistered fo r  the  purpose o f check­

in g  gains o r  lo sse s  a g a in s t th e  i n i t i a l  measure was th e  D iagnostic Read­

in g  T est. Survey S ection  (grade 7 through co llege freshm en). Sections 1 

and 3 o f Form B. The form al "D irec tions fo r  A dm inistration" were f o l-  

loived as in  th e  i n i t i a l  measurement. The only a d d itio n a l in troducto ry  

remark was to  the  e f fe c t  th a t  the t e s t  was a p erio d ic  check s im ila r  to  

those made in  o th e r su b jec t m atter a re a s .

Nine weeks beyond p o s t te s t  I  (Y]_) a l l  su b jec ts  were again te s te d . 

The t e s t  adm in istered , f o r  th e  purpose o f  checking re te n tio n  o f  gains 

o r  lo s se s  a s  evidenced on p o s t te s t  I  (Y-ĵ ) ag a in s t the p r e te s t  (X), was 

th e  D iagnostic Reading T est. Survey Section (grade 7 through college 

jfreshmen). S ections 1 and 3 o f  Fonu C. The same in tro d u c to ry  remark was
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made, i . e . ,  "You a re  being  given an o th er p e rio d ic  check in  read in g .”

The formal "D irec tions fo r  A dm inistration" were followed as in  the two 

p revious measurements.

Program o f  In s tru c tio n  

M ate ria ls  Used

Tachistoscopic exposures. —P rin c ip le s  o f tach is to sco p ic  t r a in ­

ing  described  by B arnette  (2) in  a manual fo r  ta c h is to sco p ic  teach ing  

guided the co n s tru c tio n  of s l id e s .  The combination of numbers w ith 

phrases and sentences was used in  l i g h t  o f research  (45) in  which i t  has 

been concluded th a t  a combination method o f  numbers and phrases i s  the 

b e s t method to  employ in  ta c h is to sc o p ic  t r a in in g . M odifications were 

made in  l i g h t  o f th e  procedure used in  the U n iversity  o f  Oklahoma Read­

in g  C lin ic .

A t o t a l  o f  1800 exposures on 124 m u ltip le - ta rg e t s lid e s  were 

used by experim ental groups A and B. The s lid e s  used were standard  

la n te rn  s l id e s ,  x  4 inches.

Targets were in troduced  during  the e ig h t week period  in  the f o l ­

lowing sequence: ( l )  d ig i t s  and spaced d ig i t s ,  (2) words, (3) phrases,

(4) phrased sen tences, (5) sen ten ces, (6) phrased paragraphs, (?) un­

phrased paragraphs. See Appendix B f o r  samples o f exposures used .

T achistoscope. —The tach isto sco p e  in  th i s  study i s  an overhead 

p ro je c to r  w ith  a flashm eter attachm ent manufactured and so ld  by Keystone 

View Company, M eadville, Pennsylvania. The tac liis to scope  was mounted on 

I  a p o rtab le  ta b le  vdiich supplied  adequate sto rage space fo r  m a te r ia l and

—    .   - . -   - ■



21

Screen. —The screen used fo r  ta rg e t  exposure was a p o rtab le  45 

X 60 beaded sc reen .

American l i t e r a t u r e  book. —The American l i t e r a t u r e  book, Prose 

and Poetry fo r  A ppreciation , bjr Lucas and Ward was used fo r  th e  1000 

word ra te  check by group C. The book was a supplem entary l i t e r a tu r e  

book a v a ila b le  in  th e  d a ily  classroom  a c t i v i t i e s .  I t  was reserved f o r  

t h i s  purpose f o r  th e  e ig h t week p e rio d .

Graphs. —Group C used graphs to  record  th e i r  p rogress in  read ing  

from lesso n  to  le s so n .

Stop w atch. —A stop  watch was provided each in s t ru c to r  of 

c la sse s  com prising group C. The ra te -ch eck  was taken  a t  each session  

follow ing a d iscu ss io n  on the  mechanics and im portance o f  reading.

Newspapers. —Group G used newspapers fo r  one in s tru c t io n a l  

period  in  a dem onstration o f how to  read the newspaper. The studen ts  

had d a ily  access  to  th e  newspaper in  a l l  rooms.

Lesson p la n s . —Each le sso n  p lan  was construc ted  by the  in v e s t i ­

ga to r and each in s t r u c to r  o f th e  n ine experim ental groups was supplied  

w ith  d e ta ile d  le sso n  p lans a t  l e a s t  two days in  advance o f  the le sso n . 

In troducto ry  remarks were prepared along w ith  accompanying in s tru c tio n s  

fo r  the  ta c h is to sc o p ic  exposures used by groups A and B. Two sanqples o f: 

le sso n  plans used by each group a re  p resen ted  in  Appendix A.

Response sh e e ts . —Response sh ee ts  were fu rn ished  groups A and B 

p e r io d ic a lly  f o r  th e  purpose o f checking in d iv id u a l achievement to  com­

pare  progress o f  th e  groups in  m astery o f s l id e s .
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Number and Length o f In s tru c t io n a l  Periods 

Groups A, B, and C received  s ix teen  in s tru c t io n a l  periods o f 

twenty m inutes each. Training began on October 4> 1954 and ended Novem­

b e r  24, 1954* In s tru c tio n a l p erio d s  were d is t r ib u te d  throughout the 

school day w ith c la sse s  scheduled fo r  both  morning and afternoon  fo r  a l l  

groups. Experimental group A was scheduled fo r  p eriods 9:00-10:00, 

1 :00 -2 :00 , and 2 :00-3:00 . Experim ental group B was scheduled fo r  

p erio d s  10:00-11:00, 11:00-12:00, and 1 :00-2 :00 . Experim ental group C 

was scheduled fo r  p eriods 11:00-12:00, 1 :00-2 :00 , and 2 :00-3:00 . The 

c o n tro l group D met th e i r  re g u la rly  scheduled English  c la sse s  a t  the 

p erio d s  11:00-12:00, 12:00-1:00, and 2 :00-3 :00 .

Seating  Ari*angement fo r  T ach istoscopic  T rain ing  

The tra in e e s  were not given a v is u a l  t e s t  p r io r  to  th e  tra in in g , 

however they  were perm itted  to  move more o r  le s s  a t  w il l  to  fin d  a v is ­

u a lly  d e s ira b le  lo c a tio n . Once they  lo c a te d  th i s  p o s itio n  they remained 

in  the s e a t  chosen fo r  th e  remainder o f  th e  experiment. No tra in e e  was 

c lo se r  than  e ig h t f e e t  to ,  nor f a r th e r  than twenty f e e t  from the  screen .

P o sitio n  o f Tachistoscope and Screen 

The tach isto scope  was moved in to  each room p r io r  to  th e  in s tru c ­

t io n a l  period  and was always p laced  th e  same d is tan ce  from the  screen 

and checked fo r  focus.

Techniques Used during In s tru c t io n a l  Periods 

! Attendance was checked and announcements were made p r io r  to  the
Iin s t ru c t io n a l  p e rio d s , th u s  e lim in a tin g  d is ru p tio n s  from l a t e  a r r iv a ls .  |
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The classroom door was closed and the in s tru c t io n a l  periods were ca re ­

f u l ly  scheduled to  avoid in te r ru p tio n s .

Normal classroom  illu m in a tio n  was m aintained fo r  a l l  groups. 

However, lig h t-c o lo re d  shades were ad ju sted  to  p reven t d i r e c t  g la re  

from th e  windows during tach is to sco p ic  t r a in in g .  A l ig h te d  room i s  

h ighly  recommended in  manuals fo r  tach is to sco p ic  teach ing  in  th a t i t  

f a c i l i t a t e s  w r itte n  responses and provides fo r  adequate observation  o f 

s tuden t re a c tio n s .

At the  beginning o f  the tach is to sco p ic  t r a in in g  sess io n , the  

follow ing pre-exposure in s tru c tio n s  were given to  a l l  tra in e e s :  ( l )

"Focus your eyes on the  screen a t  the  p lace  in d ic a te d  by the spot a t  th e  

top  o f the  screen" (Screen was ad ju sted  fo r  type o f  s l id e  by ro ll in g  i t  

up o r down depending on th e  width o f exposures), (2) "Lean back in  your 

se a ts  in  a com fortable p o s it io n ,"  and (3) "Prepare fo r  the  a l e r t . "  The 

a l e r t  fo r  the exposure was designated as  "Ready?—Now!" The a l e r t  r e ­

mained unchanged fo r  th e  experiment, s ince  th is  procedure seemed s a t i s ­

fac to ry  in  d ire c tin g  a tte n tio n  to  the screen . The a l e r t  was given in  an 

I even steady rhythm count.

The exposures were not repeated  fo r  those who f a i le d  to  grasp 

th e  f la sh , thus encouraging s t r i c t  a t te n t io n .  A fte r the  command "Ready" 

a two second in te rv a l  was allowed befo re  the  command "Now" was given.

IIn the f i r s t  tra in in g  session  a l l  v isu a l s tim u li were fla sh ed  on th e  

{screen fo r  o n e-ten th  o f a second, and fo r  o n e -tw en ty -fifth  o f a second 

{for the second t r a in in g  sess io n . T hereafter the v isu a l  s tim u li were 

flashed  on the screen  fo r  one-one-hundredth o f a second with the excep­
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t io n  o f paragraphs which were exposed fo r  p erio d s of time which forced  

th e  su b jec t to  read a t  350 words a minute o r  f a s te r .

T achistoscopic s l id e s  were numbered from 1 to  124« The s l id e s  

were p rogressive in  d i f f i c u l ty .  The order o f  p re se n ta tio n  was in  accord 

w ith  the number sequence. Each in s tru c to r  p resen ted  the  ta rg e ts  in  l ik e  

manner. The c r i te r io n  o f m astery by 75^ o f the group governed the  se ­

q u e n tia l in tro d u c tio n  o f a l l  phases o f tach is to sco p ic  t r a in in g .  W ritten  

responses by th e  s tu d en ts  fu rn ished  evidence o f m astery.

The in tro d u c to ry  and accompanying remarks in  the  f i r s t  two l e s ­

sons were devoted to  a general in tro d u c tio n  in to  good read ing  h ab its  and 

p re sen t day needs fo r  possessing  these  h a b its . Subsequent lesso n s de­

voted a sp e c ifie d  le n g th  o f  tim e to  a d iscussion  o f th e  mechanics o f 

reading  vdiich preceded th e  ta c h is to sc o p ic  t r a in in g .  Lessons prepared  

fo r  group C inco rpo ra ted  more d e ta i le d  d iscussion  of e f f ic ie n t  read ing . 

Many examples were supp lied  regard ing  a s tu d en t’ s need fo r  good reading  

h a b its .  The p a tte rn  o f fa c ts  and statem ents followed by group B and C 

was very  s im ila r . In s tru c tio n s  given to  group A included many o f the  

f a c ts  and statem ents given to  groups B and C, however speed was n o t em­

phasized as a major o b je c tiv e  in  p ro f ic ie n t  reading , and v e rb a l " s e t"  

fo r  speed was e lim inated  from th e  in s tru c t io n  fo r  group A. I f  a s tu d e n t i

was curious enough to  ask a  q u estio n  r e la t iv e  to  the  e f fe c t  o f  such
I ;

jtra in in g  on speed, he was answered by the in s t r u c to r  fo r  group A in  such

k manner as  fo llow s; " I t  may in c rease  your speed." Immediately th e  in -  I
j ■ !
Istruc to r would d iv e r t  th e  a t te n t io n  o f  the s tuden ts toward o th e r  goals 

o f  the  tra in in g  such as  phrase read ing , reading  fo r  key words, e t  cetera .!
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The su b jec ts  in  groups B and C were urged and encouraged to  read 

f a s te r  in  a l l  th e i r  read ing . R elated statem ents o f remarkable gains 

made by students who had gone through a reading  improvement course, 

sta tem ents r e la t in g  to  le sse n in g  o f  study tim e, statem ents about pro­

v is io n s  fo r  wider and more enjoyable reading were among the many com­

ments used in  m otivating  the  s tu d en ts  fo r  f a s te r  reading.

Lessons th re e  through s ix te e n  were devoted to  the follow ing 

to p ic s :  "Widening Your %re Span," "E lim inating  V ocaliza tion ,"  "Checking

R egression ," "Acquiring Fewer F ix a tio n s ,"  "Developing B e tte r  Rhythm," 

"Reading fo r  Key Words," "Learning to  Skim," "Reading the Newspaper 

E f f ic ie n t ly ,"  "Developing D iffe re n t Reading R ates ,"  "Building a More 

Adequate Vocabulary," "Achieving G reater Understanding from Reading," 

and "Rules fo r  D aily P ra c tic e  in  Good Reading H ab its ."

Demonstration s l id e s  o f  some of the  mechanics were p ro jec ted  on 

the  screen  fo r  group A and B during  the sh o rt in tro d u c tio n  o f each to p ic .  

The in s tru c to rs  fo r  group C used the  chalkboard fo r  such dem onstrations. 

In  th e  le sso n  on newspaper read ing  group C u t i l iz e d  newspapers a v a ila b le  

in  th e  room.
i

I The in tro d u c to ry  remarks p resen ted  by each in s tru c to r  were f o l -
I :
lowed by questions when time p e im itted . Group 0 u t i l i z e d  c la s s  d iscu s­

sion  more ex ten siv e ly  s in ce  th e  remarks covered a t  l e a s t  h a lf  o f  the
I  :
twenty minute in s tru c t io n a l  p e rio d .

I  The rate-check for group C was taken from a supplementary Ameri- |

Lan liter a tu re  book. Prose and Poetry for Appreciation by Lucas and Ward.j 

The books were reserved for th is  sp e c if ic  purpose during the experiment. |
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The s tu d en ts  were in s tru c te d  to  open the  books to  a sp ec ified  page a t  

which p o in t the ra te-check  would beg in . They were then in s tru c te d  to  

read to  a c e r ta in  l in e  on a succeeding page a t  which p o in t the r a te -  

check would te rm in ate . Upon lo c a tin g  the sp e c if ic  page a l l  s tuden ts 

were req u ired  to  look up . The c la s s  began reading  upon a s ig n a l given 

o r a l ly  by th e  in s t ru c to r .  Upon completion o f  the m a te r ia l designated  

the  s tu d en t closed h is  book and immediately ^ an c e d  a t  the  chalkboard, 

from which he took the l a s t  number w ritte n  as  h is  time fo r  reading the 

s e le c t io n . The in s t ru c to r  began record ing  the  time a s  soon as the  f i r s t  

s tu d en t completed reading  the m a te ria l and recorded th e  time every f iv e  

seconds th e r e a f te r  u n t i l  th e  l a s t  s tu d en t f in ish e d  read ing . Upon com­

p le t io n  each s tuden t recorded h is  speed on a  graph. At the te  im ination  

o f  each in s tru c t io n a l  period  the  in s tru c to r  immediately in troduced a 

d i f f e r e n t  to p ic  fo r  d iscu ss io n  o r p rogressed  w ith th e  reg u la r classroom  

assignm ent.



CHAPTER I I I  

STATISTICAL ANALYSIS

Analysis of Rate Scores Daring "Acquisition"

The prim ary s t a t i s t i c a l  technique used in  the ensuing an a ly s is  

was th e  an a ly s is  o f  covariance. S ince i t  was n o t fe a s ib le  to  "equate" 

experim ental groups befo re  th e  s t a r t  o f  the  experiment p roper, the only 

a l te rn a t iv e  vAiich remained was to  use th e  p u p ils  in  each o f  12 c la s s ­

rooms as they a c tu a l ly  were. C learly , t h i s  b rings up the problem o f 

accounting fo r  i n i t i a l  d iffe ren ces  in  a b i l i t y  on the  reading  te s t s  em­

ployed. F o rtunate ly  th e  covariance a n a ly s is  obv ia tes  the n ecess ity  o f 

"equating" groups beforehand, and tak es  in to  account i n i t i a l  le v e ls  o f  

a b i l i t y ,  when apply ing  th is  s t a t i s t i c  to  th e  f in a l  sco res . In  e f fe c t ,  

a l l  su b jec ts  s t a r t  from the "same p la c e ,"  and any d iffe re n c es  th a t  a re
i

found a t  a subsequent te s t in g  can be more d efen siv e ly  a t t r ib u te d  to  the 

experim ental tre a tm en ts , than  to  o th e r  f a c to rs .

For example, Edwards (3, p . 335), in  h is  d iscu ss io n  on covari­

an ce , s ta te s :

I  The a n a ly s is  o f  covariance i s  a sy n th esis  o f the method of
I reg ression  and th e  method o f  a n a ly s is  o f  v a rian ce . The an a ly s is
I  o f covariance i s  ap p licab le  to  any experiment in  which a source
j o f  v a r ia t io n , ■jriiich i t  may n o t be p o ss ib le  to  equalize  between
I the  various experim ental groups p r io r  to  th e  experim ent proper,
j can be measured. An adjustm ent i s  then  made fo r  th is  source o f
I  v a r ia tio n  in  the a n a ly s is  o f  the  outcomes o f  the  experim ent, but

27
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where th e  su b jec ts  in  th e  various groups have n o t been equated 
w ith  re sp e c t to  th is  v a riab le  p r io r  to  t h e i r  assignm ent to  the  
experim ental co n d itio n s. I f  a record  can be ob tained  of i n i ­
t i a l  performance during the  course o f the  experim ent proper, 
th e  outcomes o f the experiment may be ad ju sted  fo r  th is  source 
o f  v a r ia t io n .

To th e  foregoing Edwards (3, p . 35$) l a t e r  adds:

In  experim ents o f  th i s  s o r t ,  th e  an a ly s is  o f  covariance may be 
e f f e c t iv e ly  used to  reduce th e  e r ro r  mean square in  the t e s t  o f  
s ig n if ic a n c e .

The read er, who might d e s ire  p re sen ta tio n  o f  th e  m athematical 

concepts underly ing  the an a ly s is  o f  covariance techn ique, can p ro f i ta b ly  

r e f e r  to  Chapter 17 in  Edwards* Experimental Design in  Psychological 

Research (3 ) .

Members o f each group in  th e  experiment were exposed to  d i f f e r ­

en t experim ental cond itions which have been explained and re fe rre d  to  as  

A, B, C, and D in  Chapter I I  o f  t h i s  r e p o r t .  This p a r t ic u la r  sec tio n  o f 

the  p re se n ta tio n  d ea ls  w ith  the  r a te  performance under the experim ental 

cond itions as measured by a  v a r ia b le  which i s  designa ted  as Y]_. P r io r  

to  o b ta in in g  the  measures o f  Y]_ under the experim ental cond itions, each 

su b jec t was given a  p r e te s t  ra te  measure which i s  designated as X.

The r a te  scores o f  four groups o f  su b jec ts  on X, the p r e te s t  

measure, a re  recorded in  Table 1 from high to  low in  o rder o f  magnitude. 

The r a te  sco res o f the same four groups o f su b je c ts  under the experimen­

t a l  cond itions Y]_ a re  recorded in  Table 2 . For com putational purposes, 

ithe p o s itio n  o f th e  scores in  Table 1 corresponds d ire c t ly  w ith th e  ^
I !
p o s itio n  o f  the  sco res in  Table 2 . For example, the  su b jec t in  group A ; 
! ■ ; 
|who has an i n i t i a l  score on X o f  368 has a  score under the experim ental |
I I
[condition Y% o f 325. The o th e r  sco res were p a ired  in  a s im ila r  fa sh io n .I
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TABLE 1

PRETEST RATE SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON
THE SURVEY SECTION OF THE DIAGNOSTIC READING TESn

Groups

No.-** A B C D No. A B C D

1 . 368 520 394 498 21. 238 238 238 225
2. 351 355 360 299 22. 230 238 234 221
3 . 338 342 347 295 23 . 225 234 234 217
4 . 325 325 347 290 24. 221 234 230 217
5. 321 325 329 273 25 . 221 230 225 217

6 . 308 321 321 269 26 . 212 230 225 212
7. 290 321 303 260 27. 212 230 221 204
8 . 290 321 282 256 28. 208 225 221 191
9 . 290 286 277 256 29. 204 225 217 191

10. 282 286 264 256 30 . 204 221 212 178

11. 277 282 260 247 31. 204 208 208 173
12. 273 282 260 243 32 . 199 208 208 165
13. 273 269 260 234 33. 195 208 208 165
14. 269 269 243 230 34 . 186 199 208 160
15. 264 264 243 230 35. 178 195 182 147

;16. 260 256 243 230 36. 173 186 182 143
17. 256 247 243 225 37. 160 186 182 143
118. 256 247 238 225 38. 160 152 147 139
19. 238 243 238 225 39. 143 134 139 130
20. 238 243 238 225

"Rate sco res a re  expressed in  u n its  o f words p e r m inute.
*^um ber d esigna tes  su b jec ts  fo r  each group in  rank o rd e r. Sub­

je c t s  w i l l  m ain ta in  th is  assigned number in  subsequent ta b le s .

! As an i n i t i a l  s tep  in  computing the  a n a ly s is  o f  covariance,

Edwards (3) suggests th a t  an a n a ly s is  o f  variance be c a rr ie d  o u t sepa-
j

jra te ly  fo r  both  th e  p re te s t  and th e  p o s t te s t  sco res . However, Edwards

{(3) p o in ts  ou t one o f the  r e q u is i te  assumptions underly ing  the  an a ly s is
1

■of variance i s  th a t  homogeneity o f  variance between groups o f  da ta  must 

je x is t .  In  o rd e r to  t e s t  f o r  th i s  r e q u is i te  assumption, B a r t l e t t ’ s Test
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TABLE 2

POSTTEST I  (Tj_) RATE SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS
ON THE SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Groups

No. A B C D No. A B C D

1. 325 546 546 485 21. 312 247 312 212
2. 360 377 468 355 22. 230 316 329 269
3. 428 472 520 299 23. 243 230 360 208
4. 464 529 537 286 24. 217 433 364 208
5. 315 546 546 234 25. 243 282 312 191

6. 269 455 451 316 26. 225 303 299 238
7. 329 390 416 251 27 . 212 290 451 251
8 . 269 303 542 282 28. 191 251 338 160
9. 238 546 485 277 29. 156 338 282 160

10. 286 355 338 299 30 . 184 347 221 165

11. 269 529 347 260 31 . 193 316 286 178
12. 251 360 360 251 32. 221 251 238 147
13. 263 442 520 208 33. 193 199 316 221
14. 251 247 416 256 34. 208 208 342 173
15. 269 316 507 243 35 . 173 316 351 165

l 6 . 342 277 511 264 36 . 191 217 247 182
17. 225 360 329 269 37 . 136 269 277 130
18. 191 234 546 299 38. 173 212 273 126
19. 456 277 433 238 39 . 139 251 182 169
20. 295 429 511 264

o f  Homogeneity o f Variance (3, p .  198) was computed fo r  th e  d a ta  in  

Table 1 . The obtained  Chi Square o f 1.597 f a i le d  to  reach s ig n if ic a n c e  

a t  the .05 le v e l  o f  confidence and in d ica ted  th a t  the  homogeneity o f
i
variance assumption had been s a t i s f i e d .

i  Having met the homogeneity assum ption, the  ap p ro p ria te  a n a ly s is
!
b f variance vjas computed fo r  th e  p r e te s t  r a te  scores o f a l l  s u b je c ts .
I
^ e  summary o f t h i s  a n a ly s is  i s  given in  Table 3» and i t  i s  obvious th a t
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TABLE 3

MALÏSIS OF VARIANCE OF PRETEST ( X )  RATE SCORES I4ADE BY FOUR GROUPS OF
TENTH GRADE STUDENTS ON THE SURVEY SECTION OF THE

DIAGNOSTIC READING TEST

Source of V aria tio n  Sum o f Squares d f  Mean Square F 

Between groups 22256.823 3 7A18.9AI

Within groups 562205.617 152 3698.721 2.006

T otal 584462.W ) 155

though th e re  i s  some v a r ia t io n  among the various groups, i t  was not 

s t a t i s t i c a l l y  s ig n i f ic a n t .  The obtained F value o f 2.006 f a l l s  sh o rt o f 

th e  F value of 2.67 requ ired  fo r  a s t a t i s t i c a l l y  s ig n if ic a n t  d iffe re n c e  

a t  the .05 le v e l  o f confidence f o r  3 and 152 degrees o f  freedom. I t  can 

be concluded, th e re fo re , th a t  th e  d iffe ren ces  between the  p r e te s t  means 

a re  only chance d if fe re n c e s , and no t " s ig n if ic a n t"  in  any rigo rous sense.

Now, fo llow ing  th e  com putational model fo r  th e  a n a ly s is  o f  co- 

variance as described  by Edwards (3) the an a ly s is  o f  varian ce  vras com­

puted f o r  the  p o s t te s t  (Y^) r a te  scores as p resen ted  in  Table 2 . The 

summary o f  the a n a ly s is  i s  given in  Table 4 . From th e  ta b le  o f  F one 

fin d s  th a t  fo r  3 and 152 degrees o f  freedom the  obtained  F value o f 

23.89 i s  s t a t i s t i c a l l y  s ig n if ic a n t  beyond the D1 le v e l  o f  confidence. 

Hence, th e  hypo thesis  th a t  th e  groups are  random samples from a common 

popu la tion  must be r e je c te d . In  e f f e c t ,  s ig n if ic a n t  d iffe re n c e s  ex is te d  

between the  experim ental groups on the  p o s t te s t  (Y^) m easure.

I According to  Edwards (3) th e  nex t s tep  in  the  covariance analy­

s i s  was to  analyze th e  t o t a l  sum o f  cross products in  e x a c tly  the  same
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   ...............   TABLE 4

ANALYSIS OF VARIANCE OF POSTTEST I (Y]_) RATE SCORES MADE BY FOUR GROUPS
OF TENTH GRADE STUDMTS ON THE SURVEY SECTION OF

DIAGNOSTIC READING TEST

Source of V aria tion  Sum of Squares df Mean Square

j Between groups 

I W ithin groups 

Total

598117.140 3

1268075.696 152

1866192.836 155

199392.98 

8342.60 23.896^

"S ig n ifican t beyond th e  .01 le v e l o f confidence.

manner th a t  th e  t o t a l  sums o f squares fo r  X and Ŷ  ̂ had been analyzed. 

Table 5 p resen ts  th e  sums of squares and cross  products of the  X and Ŷ  ̂

m easures, th a t  i s ,  the  p re te s t  (X) and p o s tte s t  (Y^) r a te  sco res , as 

derived  from data  presented and summarized in  Tables 1 through 4 .

TABLE 5

SUMS OF SQUARES AND CROSS PRODUCTS OF PRETEST (X) AND POSTTEST I  (Yn) 
RATE SCORES PIADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE 

SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Source of V aria tio n df i : w

Between groups 

W ithin groups 

Total

3 22256.823 76692.56 598177.140

152 562205.617 628744.59 1268075.696

155 584462.440 705437.15 1866252.836

; From Table 5 necessary  values were obtained fo r  computing the

I  e rro rs  of estim ate requ ired  fo r  computing the  f in a l  step  in  the an a ly s is  

Iof covariance. The an a ly s is  o f covariance on th e  p re te s t  (X) and th e  

p o s t te s t  (Y^) r a te  scores i s  summarized in  Table 6 , I t  w i l l  be noted
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th a t  th e  sum o f squares o f  e r ro rs  o f  e s tim ate  w ith in  groups w il l  have 

151 degrees o f freedom, which i s  1 l e s s  than the  152 degrees o f freedom 

a v a ila b le  fo r  the w ithin-groups sum o f  squares. The a d d itio n a l degree 

o f  freedom i s  lo s t  in  c a lc u la tio n  o f  th e  reg ressio n  c o e f f ic ie n t .  I t  

w i l l  be noted th a t  the degrees o f  freedom fo r  th e  sum o f squares o f 

e r ro rs  o f estim ate  fo r  the t o t a l  w il l  be 1 l e s s  than the number o f  de­

grees of freedom fo r  th e  t o t a l  sum o f  squares. This lo s s  i s  a lso  a t ­

t r ib u te d  to  the c a lc u la tio n  o f  th e  re g re ss io n  c o e f f ic ie n t  fo r  the t o t a l .  

Thus, the degrees o f freedom fo r  t h i s  sum o f squares w i l l  be equal to

154.

TABLE 6

ANALYSIS OF COVARIANCE OF PRETEST (X) AND POSTTEST I  (Y]_) RATE SCORES 
MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY 

SECTION OF THE DIAŒOSTIC READING TEST 
(Group N = 39)

Source o f  V ariation Sum o f Squares o f 
E rro rs  o f  Estim ate d f Kean Square F

Total

W ithin groups

Adjusted means

1775201.361

564917.016

1210284.345

154

-151

3

3741.172

403428.115 107.83*

' S ig n ific a n t beyond the .01 le v e l  o f  confidence.

The value o f F fo r  the  t e s t  o f  s ig n if ic a n c e  o f  the  ad justed  

I means was obtained by d iv id in g  the mean square fo r  the ad ju sted  means 

1403428.115 by the mean square fo r  the  e r ro rs  o f estim ate w ith in  groups

j3741.172. The obtained value o f  F which i s  equal to  10?«83 was based
i

jupon 3 and 151 degrees o f freedom, and from th e  ta b le  o f F one fin d s
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th a t  t h i s  has a p r o b a b ility  o f  l e s s  than .0 1  and i s  th u s s t a t i s t i c a l l y  

s ig n i f i c a n t .  The meaning o f  t h i s  s ig n i f ic a n t  va lu e o f  F i s  th a t  i t  in ­

d ic a te s  th a t  the d if fe r e n c e s  between th e means o f  th e  experim ental 

groups on th e  Y]_ v a r ia b le  cannot be accounted  fo r  by d if f e r e n c e s  in  mean 

l e v e l  o f  i n i t i a l  a b i l i t y  as measured by X ,  th e  p r e te s t  t r i a l .

The s ig n if ic a n t  F value in d ica te d  pronounced d iffe re n c e s  between 

th e  ad ju sted  Y^-means, b u t i t  d id  no t rev ea l which Y^^-means d i f f e r  

s ig n if ic a n t ly  from each o th e r . In  o rd er to  f in d  th ese  d iffe re n c e s  s tep s  

7, 8, and 9 in  G a rre tt’ s A nalysis o f Covariance (5) provided an adequate 

model fo r  answering th is  question . G arre tt (5) recommends th a t  the  ad­

ju s te d  Y-means be computed and then te s te d  fo r  d iffe re n c e s  by the  t - t e s t .  

This was c a rr ie d  ou t and Table 7 p re sen ts  the  ad ju sted  Yq_-means fo r  ra te  

sco res .

TABLE 7

ADJUSTED MEANS ON POSTTEST I  (Y^) RATE SCORES MADE BY FOUR GROUPS OF 
TENTH GRADE STUDENTS ON THE SURVEY SECTION OF 

THE DIAGNOSTIC READING TEST

Groups N X Y Y.X
(ad ju sted )

A 39 244.6154 254.7436 252.2458

B 39 256.0256 344.1538 328.8845

C 39 245.6667 387.4102 383.7367

D 39 223.1795 235.8205 257.2833

1 GeneI

i

•al Means 242.3718 305.5345 305.5345
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Following s tep  9, as  presented by G arre tt (5 ), i t  was found th a t  

the  standard  e r ro r  o f  the d iffe re n c e  between any two means i s  43.80.

For 151 degrees o f freedom th e  d iffe ren ce  requ ired  between the  ad justed  

means o f any two groups i s  114.31 a t  the .01 le v e l  o f  confidence, 86.72 

a t  the  .05 le v e l  o f confidence and 72.70 a t  the .10 le v e l  o f confidence. 

The obtained values were acquired  by computing the  general formula fo r  

giving t-v a lu e s .  Table 8 p re sen ts  the magnitude o f d iffe re n c e  on the  

ad justed  means between groups, taken two a t  a tim e.

TABLE 8

DIFFERENCES BETWEEN THE ADJUSTED MEANS ON POSTTEST I  (Yq) RATE SCORES 
MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE 

SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Magnitude o f D ifference Levels o f  S ign ificance
Groups* Between Groups Taken

Two a t  a Time .10 .05 .01

A-B 75.85 Yes No No

A-C 131.63 Yes Yes Yes

A-D 5.04 No No No

B-C 58.63 No No No

B-D 70.82 Yes No No

C-D 126.45 Yes Yes Yes

"Group A—Tachistoscope w ithout v erb a l " s e t"  f o r  speed 
" B—Tachistoscope w ith v e rb a l " s e t"  fo r  speed
" C—Verbal " s e t"  fo r  speed w ith  ra te -ch eck  w ithout th e

tach isto scope
II D—C ontrols who received  no sp e c ia l in s tru c t io n  in  reading

I t  i s  c le a r  by reference  to  Table 8 th a t  th e  ad ju sted  mean fo r  

group C was s ig n if ic a n t ly  h igher than th e  ad justed  means fo r  groups A
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and D a t  the .01 le v e l  o f confidence and the  ad justed  mean fo r  group B 

was s ig n if ic a n t ly  h igher than  th e  ad ju sted  means fo r  groups A and D a t  

the  .10 le v e l  o f  confidence. D ifferences in  the  ad ju sted  means fo r  

groups A and D, and groups B and C do no t d i f f e r  s ig n if ic a n tly  a t  the  

.01, .05, o r a t  the .10 le v e l  o f  confidence.

A nalysis o f  Comprehension Scores During "A cqu isition"

This sec tio n  d ea ls  w ith  comprehension scores under the  ex p eri­

m ental conditions measured by a v a r ia b le  which i s  designated  as Yq_.

P r io r  to  ob ta in ing  th e  measures o f  Y]_ under the experim ental co n d itio n s, 

each sub jec t was given a p r e te s t  comprehension measure which i s  d es ig ­

nated  as  X.

The comprehension scores o f  fo u r groups of su b jec ts  on X, the  

p r e te s t  measure, a re  recorded in  Table 9 in  corresponding o rder to  the 

scores p resented  in  Table 1 . For example, the  su b jec t in  group A who 

has an i n i t i a l  r a te  score on X o f  368 has an i n i t i a l  comprehension score 

o f  14. The comprehension scores o f th ese  fo u r groups o f  su b jec ts  under 

th e  experim ental cond itions Y  ̂ a re  recorded in  Table 10. The p o s itio n  

o f  the  scores in  Table 10 corresponds d i r e c t ly  w ith the  p o s itio n  o f  the  

sco res in  Table 9» For example, the su b jec t in  group A who has an i n i ­

t i a l  score on X o f 14 has a  score under the experim ental cond ition  Y]_ o f 

17 . The o th e r scores were p a ired  in  s im ila r  fash ion .

As an i n i t i a l  s tep  in  computing a covariance a n a ly s is , Edwards 

(3) suggests th a t  an an a ly s is  o f  variance be ca rrie d  ou t se p a ra te ly  fo r  

both  p re te s t  and p o s t te s t  sco re s . However, Edwards (3) p o in ts  out one o f  

th e  re q u is ite  assumptions underly ing  th e  an a ly s is  o f  variance i s  th a t
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TABLE 9

PRETEST (X) COMPREHENSION SCORES MADE BY FOUR GROUPS OF TMTH GRADE 
STUDENTS ON THE SURVEY SECTION OF THE DIAŒOSTIC READING TEST*"

Groups

No. A B C D No. A B C D

1 . 14 26 32 37 21. 34 24 34 22
2 . 27 29 31 20 22. 30 14 32 22
3 . 31 19 31 37 23. 27 14 23 25
4* 29 15 29 27 24. 29 20 19 28
5. 28 22 22 29 25. 24 26 6 27

6 . 23 31 11 28 26. 16 28 22 15
7» 30 27 28 28 27. 27 18 29 25
8 . 22 13 23 20 28. 21 30 31 23
9 . 29 27 29 27 29. 22 26 12 18

1 0 . 31 24 24 27 30 . 25 23 26 13

11 . 25 25 31 21 31 . 15 14 18 12
12. 14 19 24 29 32. 27 22 14 18
1 3 . 22 33 33 16 33 . 9 18 19 16
14. 25 10 29 29 34 . 21 26 23 19
15. 33 18 33 29 35. 24 26 22 26

1 6 . 25 32 34 24 36 . 23 26 12 7
17 . 26 14 24 33 37 . 13 18 15 21
18. 15 21 33 27 38. 9 21 15 11
19 . 11 29 27 24 39 . 12 10 10 9
20. 13 32 25 30

'■^Comprehension sc o r e s  are expressed  in  term s o f  th e  number o f  
c o r r e c t  resp on ses ou t o f  a p o s s ib le  sco re  o f  40 .

hom ogeneity o f  variance betw een groups o f  data must e x i s t .  In  order to  

check t h i s  r e q u is ite  assum ption, B a r t le t t* s  T est o f  Homogeneity o f  v a r i ­

ance (3, p . 19s) was computed fo r  th e  data  in  Table 9. The ob ta in ed  Chi 

Square o f  1.660 f a i le d  to  reach  s ig n if ic a n c e  a t  th e  .05 l e v e l  o f  c o n f i­

dence and in d ic a te d  th a t  th e  hom ogeneity o f  v a r ia n ce  assum ption had been  

s a t i s f i e d .

I Having s a t i s f i e d  th e  hom ogeneity o f  va r ia n ce  assum ption, th e
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TABLE 10

POSTTEST I (Ï3_) COMPREHENSION SCORES MADE BY FOUR GROUPS OF TENTH GRADE
STUDENTS ON THE SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Groups

No. A B C D No. A B C D

1. 17 22 25 28 21. 35 26 36 20
2 . 23 38 30 27 22 . 31 17 36 24
3 . 30 21 30 35 23. 31 18 25 28
4« 27 15 31 26 24. 32 15 24 30
5 . 35 21 23 27 25 . 23 24 15 27

6 . 33 28 17 25 26. 25 28 24 17
7. 30 26 27 29 27 . 20 24 31 12
8 . 28 26 16 17 28. 29 31 31 25
9 . 33 19 28 23 29. 18 29 18 14

10. 33 23 28 23 30 . 31 20 32 16

11. 24 18 31 19 31 . 12 16 20 23
12. 19 13 24 30 32 . 31 18 17 20
13. 23 31 25 20 33 . 18 22 18 17
14 . 19 9 30 30 34. 29 22 29 20
15 . 30 24 23 26 35 . 24 28 22 21

16. 24 33 31 22 36 . 22 27 14 13
17. 33 24 15 34 37. 22 18 18 24
18. 20 22 30 20 38. 11 18 24 19
19 . 9 27 20 27 39 . 12 18 20 12
20. 13 28 26 27

ap p ro p ria te  a n a ly s is  o f  variance was computed fo r  the  p r e te s t  comprehen­

sion  scores o f  a l l  su b je c ts . The summary o f th is  a n a ly s is  i s  given in  

Table 11, and i t  i s  obvious th a t  though th e re  was some v a r ia tio n  in  the 

means o f v ario u s  groups, i t  was n o t " s ig n if ic a n t ."  The ob tained  F value 

o f  .4178 f a l l s  sh o it  o f  th e  F value o f  2.67 requ ired  fo r  a s t a t i s t i c a l l y

s ig n if ic a n t  d iffe ren ce  a t  th e  .0$ le v e l  o f confidence fo r  3 and 152
I  :
degrees o f freedom. I t  can th e re fo re  be concluded th a t  th e  d iffe ren ces
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TABLE 11

ANALYSIS OF VARIANCE OF PRETEST (X) COMPREHENSION SCORES MADE BY FOUR 
GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY SECTION 

OF THE DIAGNOSTIC READING TEST

Source o f V aria tion  Sum o f Squares d f  Mean Square F 

Between groups 62.327 3 20.776

W ithin groups 7562.615 152 49.754 .4178

T otal 7624.942 155

between the p r e te s t  means a re  only chance d iffe re n ce s  and not " s ig n i f i ­

c a n t ,"

Following Edwards* (3) com putational model fo r  the a n a ly s is  o f 

covariance, the an a ly s is  o f  variance was computed fo r  the p o s t te s t  (Yĵ ) 

comprehension scores as presented  in  Table 10. The summary o f  th e  analy­

s i s  i s  given in  Table 12. From th e  ta b le  of F i t  was found th a t  fo r  3 

and 152 degrees o f  freedom, the obtained F value o f .9774 f a l l s  sh o rt o f 

th e  F value o f 2.67 requ ired  fo r  s t a t i s t i c a l l y  s ig n if ic a n t d iffe ren ce  a t  

th e  .05 le v e l  o f  confidence. I t  can th e re fo re  be concluded th a t  the 

d iffe re n c e s  are  not " s ig n i f ic a n t .*'

TABLE 12

ANALYSIS OF VARIANCE OF POSTTEST I  (Yi ) COMPREHENSION SCORES MADE BY 
FOUR GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY 

SECTION OF THE DIA®IOSTIC READING TEST

Source o f V aria tion  Sum o f Squares d f  Mean Square F 

Between groups 116.552 3 38.851

; W ithin groups 6041.846 1 52 39*749 . 9774

T otal 6158.398 155
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The nex t step  in  th e  covariance an a ly s is  was to  analyse the 

t o t a l  sum o f th e  cross products in  ex ac tly  the  same manner th a t  the 

t o t a l  sums o f squares fo r  X and Y]_ were tr e a te d . Table 13 p resen ts  the  

sums o f squares and cross products o f th e  X and m easures, p r e te s t  and 

p o s t te s t  comprehension sco res, as derived  from d a ta  p resen ted  and sum­

marized in  Tables 9 through Table 12.

TABLE 13

SUMS OF SQUARES AND CROSS PRODUCTS OF PRETEST (X) AND POSTTEST I  (Yi) 
COMPREHENSION SCORES î-IADE BY FOUR GROUPS OF TENTH GRADE 

STUDENTS ON THE SURVEY SECTION OF THE 
DIAGNOSTIC READING TEST

Source o f V aria tion d f 2x2 2x y Zy2

Between groups 3 62.327 49.481 116.552

Within groups 152 7562.715 5167.923 6091.846

Total 155 7624.942 5217.404 6158.398

From Table 13 the necessary  values were obtained fo r computing 

the  req u ired  e r ro rs  o f  e s tim a te . As th e  concluding s te p , the an a ly s is  

o f covariance was ca rried  ou t between th e  p r e te s t  and p o s t te s t  compre­

hension scores and p resen ted  in  summary form in  Table 14. I t  should be 

noted th a t  the  sum o f  squares o f e r ro rs  o f estim ate  w ith in  groups now 

has 151 degrees o f freedom, which i s  1 le s s  than  the 152 degrees of 

freedom a v a ila b le  fo r  the w ith in-groups sum o f  squares. The a d d itio n a l 

degree o f  freedom was lo s t  in  c a lc u la tio n  o f th e  reg ressio n  c o e f f ic ie n t .  

I t  w il l  a lso  be noted th a t  the degrees o f freedom fo r  th e  sum o f  squares 

jof e r ro rs  o f  estim ate  fo r the  t o t a l  i s  1 le s s  than the  nuimber o f  degrees



41

TABLE 14 I
I

ANALYSIS OF COVARIANCE OF PRETEST (X) AND POSTTEST I  (Y]_) CŒPREHENSION I 
SCORES I'iADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON

THE SURVEY SECTION OF THE DIAGNOSTIC READING TEST !
(Group N = 39)

Source o f  V aria tio n Sum o f  Squares o f  
Errors o f  E stim ate d f Mean Square

1

'  i

T o ta l 2588.364 154

W ithin groups 2510.339 151 16.625 1

A djusted means 78.025 3 26.008 1.564  :

of freedom fo r  th e  t o t a l  sum of sq uares. This lo s s  was a lso  a t t r ib u te d  

to  th e  c a lc u la tio n  o f the  reg re ss io n  c o e ff ic ie n t f o r  th e  t o t a l .  Thus, i 

th e  degrees of freedom fo r  th is  sum of squares i s  equal to  154»

The value of F fo r  th e  t e s t  o f s ig n ifican ce  o f th e  ad justed  i

means was obtained  by d iv id in g  th e  mean square f o r  th e  ad justed  means 

26.008 by th e  mean square fo r  th e  e r ro rs  of estim ate  w ith in  groups 

|l6 .6 2 5 . The ob tained  value of F which i s  equal to  1.564 was based on 3 I

land 151 degrees of freedom, and from th e  ta b le  o f F one fin d s  th a t  th i s  ’
! !

I f a l ls  sh o rt of th e  value 2.6? req u ired  fo r  s t a t i s t i c a l l y  s ig n if ic a n t { 

d iffe ren ce  a t  th e  .05 le v e l of confidence fo r  3 and I 5I  degrees of free -! 

dom. I t  can be concluded, th e re fo re , th a t  the d iffe re n ce s  between the

means o f th e  experim ental groups on th e  Y-j_ v a ria b le  are  onljr chance 1

d iffe ren ce s  and not " s ig n if ic a n t ."  I

Steps 7 and 8 in  G a rre tt’ s (5) an a ly s is  of covariance were ca r-  '

r ie d  out to  compute th e  ad ju sted  Y^-means fo r  conprehension sco res .

Table 15 p re sen ts  t h i s  an a ly s is  in  summary form. Since th e  ad ju sted  means
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TABLE 15

ADJUSTED MEANS ON POSTTEST I  (Yn ) COMPREHENSION SCORES MADE BY FOUR 
GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY SECTION OF 

THE DIAGNOSTIC READING TEST

Groups N X Y Y'X
(ad justed)

A 39 22.590 24.590 24.860

B 39 22.308 22.744 23.200

C 39 23.974 24.718 24.040

D 39 23.051 23.154 23.106

General Means 22.981 23.802 23.802

o f th e  ex p erm en ta l groups f a i le d  to  y ie ld  s t a t i s t i c a l l y  s ig n if ic a n t 

d iffe re n c e s , i t  was unnecessary to  apply the t - t e s t  to  th e  comprehension 

sco res .

A n a ly sis  o f  Rate Scores on th e  R eten tion  Check (Y?) Nine Weeks 
a f t e r  "A cq u isitio n "  As Compared w ith  Rate Scores  

a t  th e End o f  " A cq u isition "  (Yi )

The next s tep  in  the  an a ly s is  was to  compare any changes in  ra te  

performance a f t e r  I ?  weeks (Y2 ) w ith  the  le v e l o f responding a t  the 

te rm ination  o f th e  t ra in in g  period  a t  th e  end o f 8 weeks (Yj^). Due to  

absen tees the a n a ly s is  o f re te n tio n  scores was reduced to  30 sub jec ts  in  

each group. Nine was th e  la r g e s t  number o f absentees in  any one group 

during  the re te n tio n  check. Groups were equalized w ith re sp ec t to  num­

b ers  o f  su b jec ts  by use o f a ta b le  o f random numbers. The reader d e s ir -  

iing to  id e n tify  th e  su b jec ts  dropped may compare Table I 6 with Table 2.

1 The r a te  scores o f fo u r groups o f  sub jec ts  on Y^, p o s tte s t  I
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TABLE 16

POSTTEST I (Y]_) RATE SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDEÎ TS
ON raE SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Groups

No. A B C D No. A B c D

1. 325 546 520 355 16. 295 429 329 264
2. 428 377 537 299 17. 312 247 360 212
3 . 464 472 546 234 18. 230 316 364 269
4» 315 529 451 316 19. 217 433 312 208
5. 269 546 416 251 20. 225 303 299 191

6 . 329 455 485 277 21. 212 290 338 251
7. 238 546 347 299 22. 191 251 282 160
8. 286 355 360 260 23. 156 338 221 160
9. 269 529 520 251 24. 184 347 286 165

10. 263 360 416 208 25. 193 316 238 178

11. 251 442 507 256 26. 221 251 316 221
12. 269 247 507 243 27. 193 199 342 173
13. 342 316 329 264 28. 208 208 351 165
14. 225 277 433 277 29. 173 316 247 182
15. 456 277 312 238 30. 173 364 277 130

measure, are  recorded in  Table 16. The r a te  scores o f th e  same fo u r 

groups o f  su b jec ts  on th e  re te n tio n  measure (Ig ) a re  recorded in  Table 

17. The p o s itio n  o f th e  scores in  Table 16 corresponds d ire c t ly  w ith 

th e  p o s itio n  o f the scores in  Table 1 ? . For example, th e  second su b jec t 

in  group A who has a p o s t te s t  score (Y%) o f 428 has a score on the re ­

te n tio n  measure (Ig ) o f  312. The o th e r  scores are  p a ired  in  s ia ii la r  

fash ion .

Again, Edwards* (3) model fo r  computing the an a ly s is  o f  covari­

ance was followed and as  an i n i t i a l  s tep  a  separate  an a ly s is  o f  variance 

iwas ca rrie d  out on both  p o s t te s t  I  (Yi) and p o s t te s t  I I  (Y^) sco res .

I  The summary o f the  an a ly s is  o f p o s t te s t  I  (Yi) r a te  scores i s
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TABLE 17

POSTTEST I I  (Yp) rate SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS 
ON THE SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Groups

No. A B C D No. A B C D

1. 325 511 429 355 16. 269 386 373 273
2. 312 381 429 303 17. 277 251 373 221
3 . 394 360 355 273 18. 243 290 321 286
4 . 325 347 329 316 19 . 243 325 321 217
5. 312 342 329 191 20. 230 269 295 238

6. 316 355 511 282 21. 212 247 286 269
7 . 286 329 338 295 22. 225 251 290 191
8. 312 286 260 238 23. 173 247 243 191
9 . 269 264 355 251 24. 182 221 195 204

10. 290 342 442 212 25. 199 243 234 152

11. 290 429 520 260 26. 217 221 277 182
12. 273 407 446 247 27 . 247 199 282 173
13 . 451 273 303 282 28. 173 212 290 199
14 . 286 282 390 273 29 . 191 290 217 173
15 . 225 277 295 251 30 . 191 165 234 143

given in  Table 18. From th e  ta b le  o f F one f in d s  th a t  fo r  3 and U 6  

degrees o f  freedom the ob tained  F value o f  20,339 i s  s t a t i s t i c a l l y  

s ig n if ic a n t  beyond th e  .01 le v e l  o f  confidence. Thus, s ig n if ic a n t  d i f ­

ferences ex is ted  between th e  groups on th e  p o s t te s t  I  (Y%) m easure.

Now, continuing w ith  Edwards* (3) com putational design fo r  the  

a n a ly s is  o f  covariance, an a n a ly s is  o f variance  was computed on p o s t te s t  

I I  (Y2) r a te  scores as p resen ted  in  Table 1? . The summary o f  th e  analy­

s is  i s  given in  Table 19* From th e  ta b le  o f  F i t  i s  c le a r  th a t  fo r  3 

and 116 degrees of freedom th e  ob ta ined  F value o f 10.419 i s  s t a t i s t i ­

c a l ly  s ig n if ic a n t beyond th e  .01 le v e l  o f  confidence. Hence, th e  re ­

je c tio n  o f  th e  hypothesis th a t  th e  groups were random samples from a
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TABLE 18

ANALYSIS OF VARIANCE OF POSTTEST I  (Y]_) RATE SCORES MADE BY FOUR GROUPS
OF TENTH GRADE STUDENTS ON THE SURVEY SECTION OF

THE DIAGNOSTIC READING TEST

Source o f V ariation Sum o f  Squares d f Mean Square F

Between groups 457317.300 3 152439.100

W ithin groups 869390.300 I I6 7494.744 20 .339*

T otal 1326707.600 119

^ S ig n ific a n t beyond the  .01 le v e l .

common population  i s  ten ab le . C learly , s ig n if ic a n t  d iffe ren ces  con­

tinued  to  e x is t  among the groups on the p o s tte s t  I I  (Y2) measure.

TABLE 19

ANALYSIS OF VARIANCE OF POSTTEST I I  (Yg) RATE SCORES MADE BY FOUR GROUPS 
OF TENTH GRADE STUDENTS ON THE SURVEY SECTION OF 

THE DIAGNOSTIC READING TEST

Source o f  V ariation Sum o f  Squares d f Mean Square F

Between groups 151723.700 3 50574.566

W ithin groups 563051.900 116 4853.896 10 .419*

Total 714775.600 119

S ig n ific a n t beyond the  .01 le v e l o f  confidence.

The next s tep  in  the covariance an a ly s is  was to  analyze the 

to t a l  sum o f  cross products in  ex ac tly  the same manner th a t  the sums of 

squares fo r  Y-ĵ  and Yg had been analyzed. Table 20 p resen ts  th e  sum o f 

■squares and cross products o f  the Y% and Yg measures, p o s tte s t  I  and
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TABLE 20

SUMS OF SQUARES AND CROSS PRODUCTS OF POSTTEST I (T^) AND POSTTEST II
(Y2 ) RATE SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON

THE SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Source o f  V aria tion d f S y i S y iy 2

Between groups 3 457317.300 253809.960 151723.700

W ithin groups 116 869390.300 509205.300 563051.900

T otal 119 1326707.600 763015.260 714775.600

p o s t te s t  I I  r a te  sco res , as  derived from d a ta  p resen ted  and summarized 

in  Tables 16 through 19.

From Table 20 the necessary  values were obtained fo r  computing 

th e  requ ired  e r ro rs  o f  e s tim a te . This le d  to  the f in a l  s tep  in  th e  

a n a ly s is  o f  covariance. Table 21 summarizes th is  a n a ly s is  o f covariance 

c a rr ie d  ou t between the  p o s t te s t  I  (Y^) and p o s t te s t  I I  (Yg) r a te  scores.

TABLE 21

ANALYSIS OF COVARIANCE OF POSTTEST I  (Y^) AND POSTTEST I I  (Yg) RATE 
SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE 

SURVEY SECTION OF THE DIAGNOSTIC READING TEST 
(Group N -  30)

Source o f  V ariation d f Mean Square

T otal

W ithin groups

Adjusted means

275950.730

263728.891

12221.839

118

m

3

2293.729

4077.279 1.778
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I t  should be noted th a t  the sum o f  e r ro rs  o f estim ate  w ithin groups now 

has 115 degrees o f freedom which i s  1 le s s  than the  116 degrees o f f re e ­

dom a v a ila b le  f o r  th e  w ithin-group sum o f  squares. The a d d itio n a l de­

gree o f  freedom was l o s t  in  c a lc u la tio n  o f  the  reg ressio n  c o e f f ic ie n t .

I t  w i l l  a lso  be noted th a t  degrees o f freedom fo r  the sum o f  squares o f  

e r ro r s  o f estim ate  fo r  the t o t a l  was 1 l e s s  than  the  number o f  degrees 

o f  freedom fo r  the  t o t a l  sum o f  sq u ares . This lo s s  was a lso  a t t r ib u te d  

to  th e  c a lc u la tio n  o f  the  reg re ss io n  c o e f f ic ie n t  fo r  the t o t a l .  Thus, 

th e  degrees o f freedom fo r  the  sum o f squares was equal to  118.

The value o f  F fo r  the t e s t  o f  s ig n if ic a n c e  o f the ad ju sted  

means was obtained  by d iv id ing  th e  mean square o f  th e  ad justed  means 

4077.279 by the mean square fo r  th e  e r ro rs  o f estim ate  w ithin groups 

2293*729. Although i t  i s  obvious th a t  th e re  were some v a r ia tio n s  in  the 

mean value o f  th e  v ario u s  groups, the  ob ta ined  F value of 1.778 f a l l s  

sh o rt o f th e  F value o f  2.70 requ ired  fo r  a  s t a t i s t i c a l l y  s ig n if ic a n t 

d iffe ren ce  a t  th e  .05 le v e l o f confidence, fo r  3 and 115 degrees o f 

freedom.

The obtained value o f  F in d ic a te s  th a t  the  d iffe ren ce  among the 

means o f th e  experim ental groups on the  Y2 v a ria b le  can be accounted fo r  

by the  d iffe re n ce s  in  mean le v e l  o f  read ing  a b i l i t y  as measured by Y^, 

th e  p o s t te s t  I  t r i a l ,  since the  means o f  th e  groups on the Yg v a riab le  

have been "ad ju sted ” by the a n a ly s is  to  a common mean p o s tte s t  I  le v e l 

o f  perfom ance on Y]_.

S teps 7 and 8 in  G arrett*  s (5) a n a ly s is  o f  covariance were c a r-
I

r ie d  out to  compute th e  ad justed  Y2-means fo r  r a te  sco res . This analy­

s i s  i s  p resen ted  in  summary form i n  Table 22. Since the mean d iffe ren ces
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TABLE 22

ADJUSTED MEANS ON POSTTEST I I  (Y2 ) RATE SCORES MADE BY FOUR GROUPS OF
TENTH GRADE STUDENTS ON THE SURVEY SECTION OF THE

DIAGNOSTIC READING TEST

Groups N Yl ?2 Y1-Ï2

A 3 0 263.7333 264.6000 290.7369

B 30 362.7333 300.0733 268.2260

C 30 375.0667 332.0733 293.0020

D 30 231.9000 238.0333 282.8150

General Means 308.3584 283.6951 283.6951

f a i le d  to  reach s t a t i s t i c a l  s ig n ifican ce  i t  was no t necessary to  apply 

the  t - t e s t  to  check fo r  any sp e c if ic  d iffe re n c e s  between groups, taken 

two a t  a tim e.

A n a ly sis  o f  Comprehension Scores on th e  R eten tion  Check (Yp)
Nine Weeks a f t e r  "A cq u is itio n "  As Compared w ith  

Comprehension Scores a t  th e  End o f  
"A cq u is itio n "  (Yi)

This sec tio n  d ea ls  w ith  comprehension scores measured by a v a r i­

ab le  designated  as  Yg which i s  compared w ith  comprehension scores meas­

ured by th e  v a riab le  designated  as Y^. As was p rev iously  noted, absen­

tee s  during  the re te n tio n  check reduced the  t o t a l  N o f each group to  30 

cases.

The comprehension sco res o f  four groups o f  su b jec ts  on Y%, the 

p o s t te s t  I  measure, a re  recorded in  Table 23 in  corresponding o rd e r to 

the ra te  scores p resen ted  in  Table 16. For example, th e  f i r s t  su b jec t 

in  group A who has a r a te  sco re  on Y% o f 325 has a comprehension score on
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TABLE 23

POSTTEST I (Y]_) COMPREHENSION SCORES MADE BY FOUR GROUPS OF TENTH GRADE
STUDENTS ON THE SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Groups

No. A B C D No. A B C D

1 . 17 22 30 27 16. 13 28 36 27
2 . 30 38 31 35 17. 35 26 25 20
3 . 27 21 23 27 18. 31 17 24 24
4 . 35 15 17 25 19 . 32 15 15 28
5 . 33 21 27 29 20. 25 28 24 27

6 . 30 28 28 29 21. 20 24 31 12
7 . 33 19 31 23 22. 29 31 18 25
8 . 33 23 24 19 23 . 18 29 32 14
9 . 24 18 25 30 24. 31 20 20 16

10. 23 13 30 20 25. 12 16 17 23

11. 19 31 23 30 26. 31 18 18 17
12, 30 9 31 26 27. 18 22 29 20
13 . 24 24 15 22 28. 29 22 22 21
14 . 33 33 20 34 29. 24 28 14 13
15 . 9 27 36 27 30 . 11 18 18 24

Y-]_ o f 17 . A ll sco res were p a ired  in  s im ila r  fash ion . The comprehension 

scores o f  th ese  four groups o f  su b je c ts  on the  re te n tio n  measure Y2 a re  

recorded in  Table 24. The p o s itio n  o f  the scores in  Table 24 co rres­

ponds d i r e c t ly  w ith the p o s itio n  o f  the scores in  Table 23. For example, 

th e  sub jec t in  group A who has a  p o s t te s t  score on Ŷ  ̂ o f  17 has a score 

on the re te n tio n  measure Y2 o f  I 6 . The o th e r scores were p a ired  in  

s im ila r  fash ion .

Because means and v arian ces  were somewhat p roportiona l th e  com­

prehension scores were transform ed. Square i-oots o f  each score ( VY )

were obtained in  o rd er to  overcome th i s  re la tio n s h ip . Table 25 p re sen ts
I i
th e  square ro o ts  o f the  comprehension scores p resented  in  Table 23.
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TABLE 24

POSTTEST II  (Yp) COMPREHENSION SCORES MADE BY FOUR GROUPS OF TENTH GRADE
STUDENTS ON THE SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Groups

No. A B C D No. A B C D

1 . 16 28 30 27 16. 13 26 26 30
2. 24 31 28 32 17. 35 24 21 23
3 . 33 25 28 25 18. 27 23 27 21
4 . 33 17 13 32 19. 26 22 9 24
5. 27 23 22 30 20. 19 23 26 30

6. 32 26 31 22 21. 24 26 30 17
7. 29 29 27 17 22. 27 33 20 22
8 . 31 21 23 20 23. 16 26 28 13
9 . 26 29 28 32 24. 27 11 15 12

10. 22 20 26 22 25. 20 21 24 12

11. 21 29 33 31 26. 20 24 16 13
12. 20 8 19 29 27. 14 23 25 16
13. 31 19 18 23 28. 20 19 24 27
14. 21 26 26 32 29. 8 30 22 10
15. 11 28 33 22 30. 21 15 26 22

An id e n tic a l transfo rm ation  was c a rr ie d  out on the p o s t te s t I I  (Yg) com-

prehension scores p resen ted  in  Table 24 and a re  p resen ted  as  square 

ro o ts  in  Table 26,

In  applying Edwards* (3) a n a ly s is  o f  covariance technique, th e  

ap p ro p ria te  an a ly s is  o f  variance was computed f o r  the  p o s t te s t  (Y-j_) 

comprehension scores o f a l l  su b jec ts  as p resen ted  in  Table 25. The 

Isummary o f  th is  an a ly s is  i s  given in  Table 27. The obtained F value o f 

1.537 f a l l s  sh o rt o f  the F value o f  2.70 requ ired  fo r  a s t a t i s t i c a l l y  

s ig n i f ic a n t  d iffe ren ce  a t  th e  .05 le v e l  o f  confidence fo r  3 and 116 

degrees o f  freedom. Therefore, i t  can be concluded th a t  the  d iffe re n c e
I
between the  p o s t te s t  (Y-, ) means a re  only chance d iffe ren ces  and not
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TABLE 25

TRANSFORMED ( VÎT) POSTTEST I (Yi) COMPREHENSION SCORES MADE BY FOUR
GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY SECTION OF

THE DIAGNOSTIC READING TEST̂

Groups

No. A B C D No. A B C D

1 . 4.123 4.690 5.477 5.196 16. 3.606 5.292 6.000 5.196
2. 5.477 6,164 5.568 5.916 17. 5.916 5.099 5.000 4.472
3 . 5.196 4.583 4.796 5.196 18. 5.568 4.123 4.899 4.899
4* 5.916 3.873 4.123 5.000 19 . 5.657 3.873 3.873 5.292
5. 5.745 4.583 5.196 5.385 20. 5.000 5.292 4.899 5.196

6 . 5.477 5.292 5.292 5.385 21. 4.472 4.899 5.568 3.464
7 . 5.745 4.359 5.568 4.796 22. 5.383 5.568 4.243 5.000
8. 5.745 4.796 4.899 4.359 23 . 4.243 5.385 5.657 3.742
9. 4.899 4.243 5.000 5.477 24 . 5.568 4.472 4.472 4.000

10. 4.796 3.606 5.477 4.472 25 . 3.464 4.000 4.123 4.796

11. 4.359 5.568 4.796 5.477 26 . 5.568 4.243 4.243 4.123
12. 5.477 3.000 5.568 5.099 27 . 4.243 4.690 5.389 4.472
13 . 4.899 4.899 3.873 4.690 28. 5.385 4.690 4.690 4.583
14» 5.745 5.745 4.472 5.831 29 . 4.899 5.292 3.742 3.606
15 . 3.000 5.196 6.000 5.196 30 . 3.317 4.243 4.243 4.899

"^Square ro o ts  o f  scores p resen ted  in  Table 23»

’•significant.**

Continuing w ith  Edwards* (3) com putational model fo r  th e  analy ­

s i s  o f  covariance, the  an a ly sis  o f  variance was computed fo r  th e  p o s t­

t e s t  I I  (Y2 ) comprehension scores as p resen ted  in  Table 24. The summary 

o f t h i s  a n a ly s is  i s  given in  Table 28. From th e  ta b le  o f F i t  was found 

th a t  f o r  3 and 116 degrees o f freedom, th e  obtained F value o f .055 

f a l l s  sh o rt o f  the  F value o f 2.70 req u ired  fo r  s t a t i s t i c a l l y  s ig n i f i ­

can t d iffe re n c e s  a t  the  ,05 le v e l  o f  confidence. I t  can, th e re fo re , be 

^concluded th a t  the d iffe ren ces  between th e  p o s t te s t  I I  (Yg) means are
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TABLE 26

TRANSFORMED (VX ) POSTTEST II (Yg) COMPREHENSION SCORES MADE BY FOUR
GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY SECTION OF

THE DIAGNOSTIC READING TEST̂

Groups

No. A B C D No. A B C D

1 . 4.000 5.292 5.477 5.196 16. 3.606 5.099 5.099 5.477
2 . 4.899 5.568 5.292 5.657 17. 5.916 4.899 4.583 4.796
3 . 5.745 5.000 5.292 5.000 18. 5.196 4.796 5.196 4.583
4. 5.745 4.123 3.606 5.657 19. 5.099 4.690 3.000 4.899
5. 5.196 4.796 4.690 5.477 20. 4.359 4.796 5.099 5.477

6. 5.657 5.099 5.568 4.690 21. 4.899 5.099 5.477 4.123
7. 5.385 5.385 5.196 4.123 22. 5.196 5.745 4.472 4.690
8 . 5.568 4.583 4.796 4.472 23. 4.000 5.099 5.292 3.606
9. 5.099 5.385 5.292 5.657 24. 5.196 3.317 3.873 3.464

10. 5.690 4.472 5.099 4.690 25. 4.472 4.583 4.899 3.464

11. 4.583 5.385 5.745 5.568 26. 4.472 4.899 4.000 3.606
12. 4.472 2.828 4.359 5.385 27. 3.742 4.796 5.000 4.000
13. 5.568 4.359 4.243 4.796 28. 4.472 4.359 4.899 5.196
14. 4.583 5.099 5.099 5.657 29. 2.828 5.477 4.690 3.162
15. 3.317 5.292 5.745 4.690 30. 4.583 3.873 5.099 4.690

^Square ro o ts  o f  sco res p resen ted  in  Table 24*

only  chance d iffe re n c e s  and a re  no t " s ig n if ic a n t ."

The next step  in  the  covariance an a ly s is  was to  analyze the 

t o t a l  sum o f c ro ss  products in  exac tly  the same manner th a t  th e  to ta l  

sum o f  squares fo r  Y-ĵ  and Yg had been analyzed. Table 29 p resen ts  the  

sum o f squares and c ro ss  products o f Y]_ and Yg measure, p o s t te s t  I  and 

p o s t te s t  I I  comprehension sco res , as derived from data presen ted  and 

summarized in  Tables 23 through 28.

From Table 29 th e  necessary  values were obtained fo r  computing 

th e  requ ired  e r ro rs  o f  e s tim a te . The a n a ly s is  o f  covariance was c a rr ie d
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r TaS e 27I

ANALYSIS OF VARIANCE OF TRANSF0RI4ED (VI ) POSTTEST I  (Yg) COMPREHENSION 
SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE 

SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Source o f  V aria tion  Sura o f Squares d f  Mean Square F 

Between groups .9392 3 .3131

W ithin groups 67.5699 116 .5825 .537 ■

T otal 68.5091 119 ;

o u t between th e  p o s t te s t  I  (Y]_) comprehension scores and p o s t te s t  I I  

(Y2) comprehension scores and p resen ted  in  summaiy form in  Table 30 . I t  

should be noted th a t  the  sum o f  squares o f e r ro rs  o f estim ate  w ith in  

groups now have 115 degrees o f  freedom, which i s  1 le s s  than the  I I 6 

degrees o f  freedom a v a ila b le  fo r  the w ithin-groups sum o f  squares. The 

a d d itio n a l degree o f freedom was l o s t  in  c a lc u la tio n  o f  the reg ress io n  j 

c o e f f ic ie n t .  I t  w i l l  a lso  be noted th a t  the  degrees o f  freedom fo r  the

I TABLE 28

ANALYSIS OF VARIANCE OF TRANSFORMED (VX ) POSTTEST I I  (Yg) COMPREHENSION 
i SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE

SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Source o f  V aria tion  Sum o f Squares d f Mean Square F

Between groups .1241 3 .0414

W ithin groups 87.9736 116 .7584 .055

Total 88.0977 119
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TABLE 29

SUM OF SQUARES AND GROSS PRODUCTS OF TRANSFORMED (VX ) POSTTEST I  (Yn ) 
AND POSTTEST I I  (Yg) COMPREHEÎ SION SCORES MADE BY FOUR GROUPS 

OF TENTH GRADE STUDENTS ON THE SURVEY SECTION OF 
THE DIAGNOSTIC READING TEST

Source of V aria tio n d f Z y i= 2X1X2 2X2^

Between groups 3 .9392 .2109 .1241

W ithin groups 116 67.5699 5.2z3632 87.9736

Total 119 68.5091 59.5741 88.0977

sum o f  squares o f  erro rs  o f  e s t im a te  fo r  th e t o t a l  i s  1 l e s s  than th e  

number o f  d egrees o f  freedom fo r  th e  t o t a l  sum o f  squares. This lo s s  

was a lso  a t tr ib u te d  to  th e c a lc u la t io n  o f  th e  reg r essio n  c o e f f i c ie n t  fo r  

th e  t o t a l .  Thus, th e  d egrees o f  freedom fo r  t h i s  sum o f  squares i s  

equal to  118 .

TABLE 30

ANALYSIS OF COVARIANCE OF TRANSFORMED (VX ) POSTTEST I  (Y],) AND POSTTEST 
I I  (Yg) COMPREHENSION SCORES MADE BY FOUR GROUPS OF TENTH GRADE 
STUDENTS ON THE SURVEY SECTION OF THE DIAŒOSTIC READING TEST

(Group N = 30)

Source o f V aria tio n  ^ s t L ^ t e  Square F

T otal 36.2933 118

W ithin groups 35.8204 115 .3115

Adjusted means .4729 3 .1576 .5059
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The value o f  F fo r  the  t e s t  o f  s ig n if ic an ce  o f th e  ad justed  

means was obtained by d iv id in g  the mean square fo r  the  ad ju sted  means 

.1576 by th e  mean square fo r the  e rro rs  o f estim ate w ith in  groups .3115. 

The obtained value o f F o f .5059 fo r  3 and 115 degrees o f  freedom f a l l s  

sh o rt o f  the  F value o f 2.70 requ ired  fo r  a s t a t i s t i c a l l y  s ig n if ic a n t 

d iffe re n c e  a t  the .05 le v e l  o f  confidence. I t  can be concluded, th e re ­

fo re , th a t  the d iffe ren ces  between the means of the  groups on the Y2 

v a r ia b le  a re  only chance d iffe ren ces  and no t " s ig n if ic a n t ."

Steps 7 and 8 in  G a rre tt’s (5) a n a ly s is  o f  covariance were 

c a rr ie d  out to  compute the  ad justed  Yg means fo r  comprehension sco res . 

This an a ly s is  i s  p resen ted  in  summary form in  Table 31» In reference 

to  Table 31 i t  i s  c le a r  th a t  the ad justed  means o f the groups fa i le d  to 

y ie ld  s t a t i s t i c a l l y  s ig n if ic a n t  d iffe re n c e s , thus, i t  was no t necessary 

to  apply th e  t - t e s t  to  check fo r  any fu r th e r  sp e c if ic  group d iffe re n ce s .

TABLE 31

ADJUSTED MEANS ON TRANSFORMED (Vx ) POSTTEST I I  (Yg) COMPREHENSION SCORES 
MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY SECTION

OF THE DIAGNOSTIC READING TEST

Groups N Yj_ ?2 ?1 '?2

A 30 4.963 4.783 4.692

B 30 4.725 4.806 4.922

C 30 4.905 4.731 4.691

D 30 4.841 4.731 4.745

General Means 4*859 4.763 4.763
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A nalysis o f  Rate Scores on the R eten tion  Check Nine Weeks |
(Yq) a f t e r  "A cquisition" As Compared vdth 

I n i t i a l  Rate Scores (X)

In o rd er to  a ffo rd  an ad d itio n a l check on re te n tio n  o f acquired  | 

gains o r lo sse s  during " a c q u is it io n ,"  an a n a ly s is  was c a rrie d  ou t on the; 

re te n tio n  check (Yg) as  ag a in s t the i n i t i a l  measure (X).

This sec tio n  d ea ls  w ith the r a te  performance measured by a vari-i 

ab le  which i s  designated  as Y2 as  compared to  th e  i n i t i a l  r a te  perform - 

! ance measured by the v a ria b le  designated as X. I t  w il l  be remembered 

I th a t  absen tees during th e  re te n tio n  check reduced the  to t a l  N o f  each 

I group to  30 cases. In  o rder to  determine which cases were elim inated  

I th e  reader may compare th e  sequen tia l o rd e r  o f su b jec ts  in  Table 32 with: 

th e  seq u en tia l o rder p resen ted  in  Table 1 .

TABLE 32

PRETEST (X) RATE SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS 
ON THE SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Groups

No. A B C D No. A B C D

1. 368 320 347 299 16. 238 243 234 225
2. 338 355 347 295 17 . 238 238 234 225
3 . 325 342 329 273 18. 230 238 230 221
4# 321 325 321 269 19 . 221 234 225 217
5 . 308 325 303 260 20. 212 230 221 217

6. 290 321 277 256 21. 212 230 221 204
7 . 290 286 260 256 22. 208 225 217 191
8. 282 286 260 247 23. 204 225 212 191
9 . 277 282 260 243 24. 204 221 208 178

10. 273 282 243 234 25. 204 208 208 173

11. 269 269 243 234 26. 199 208 208 165
12. 264 269 243 230 27. 195 208 208 160
13 . 260 264 243 230 28. 186 199 182 147
14 . 256 256 238 225 29. 178 195 182 143
15 . 238 243 238 225 30 . 160 152 156 139
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! The ra te  scores o f four groups o f  su b jec ts  on X, the  p r e te s t  '
1 :
I m easure, a re  recorded in  Table 32 from high to  low in  o rd e r o f  magnitude^

I The r a te  scores o f th e  same four groups o f su b jec ts  on Y2» th e  p o s t te s t  |
I

! I I  measure, a re  recorded in  Table 1?. The p o s itio n  o f  th e  scores in  

i Table 32 corresponds d i r e c t ly  w ith the  p o s it io n  o f the  sco res in  Table
Î I
117 . For example, th e  second sub jec t in  group A who has an i n i t i a l  scorel 

I  on X o f  33Ô has a score on the re te n tio n  measure Y2 o f 312. The o th e r 

: sco res  were p a ired  in  a s im ila r  fa sh io n . !

Again in  r e fe r r in g  to  Edwards (3) fo r  th e  i n i t i a l  s te p  in  com­

p u tin g  the  covariance a n a ly s is  he suggests th a t  an a n a ly s is  o f  variance 

be c a r r ie d  out se p a ra te ly  fo r  both  p r e te s t  and p o s tte s t  sco res . The 

ap p ro p ria te  an a ly s is  was computed fo r  th e  p r e te s t  ra te  sco res  o f a l l  

su b je c ts  as p resen ted  in  Table 32. The summary o f  th is  a n a ly s is  i s  

given in  Table 33* The obtained F value o f  3•277 was s t a t i s t i c a l l y  

s ig n if ic a n t  beyond th e  .05 le v e l o f confidence. I t  appears th a t  the  

I e lim in a tio n  o f n ine cases from the X measures in  Table 1 included  some 

I a ty p ic a l  su b jec ts  which brought about a change in  the d iffe re n c e s  be- 

' tween the  groups on the p r e te s t  measure.

The com putational model fo r  the an a ly s is  o f  covariance continued:

I  to  be followed in  computing the  a n a ly s is  o f  variance fo r  the  p o s t te s t  I I ; 

I(Y2) ra te  scores p resen ted  in  Table 17. The summary o f the a n a ly s is  i s  

given in  Table 19 . From the  ta b le  o f  F one fin d s  th a t fo r  3 and 116 

degrees o f freedom th e  ob tained  F value o f  10.419 i s  s t a t i s t i c a l l y  s ig ­

n i f ic a n t  beyond the .01 le v e l  o f confidence. Hence, the  hypo thesis  th a t  

the groups are  random samples from a common population must be r e je c te d .  

!ln _ e ffec t, s ig n if ic a n t  d iffe re n c e s  e x is te d  between the groups on the
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TABLE 33

ANALYSIS OF VARIANCE OF PRETEST (X) RATE SCORES MADE BY FOUR GROUPS OF
TENTH GRADE STUDENTS ON THE SURVEY SECTION OF THE

DIAGNOSTIC READING TEST

Source o f  V a ria tio n  Sum o f  Squares d f  Mean Square

Between groups 

W ithin groups 

T otal

29471.035

325879.557

358350.592

3

m

119

9823.678

2835.169 3.277*

■ÎÎ-
S ig n if ic a n t beyond th e  .05 le v e l  o f  confidence.

p o s t te s t  I I  (Y2 ) measure.

The nex t step  in  the covariance a n a ly s is  was to  analyze th e  

t o t a l  sum o f  cross products in  ex ac tly  th e  same manner th a t  the t o t a l  

sums o f  squares fo r  X and Yg have been analyzed. Table 34 p re sen ts  the  

j  sums o f  squares and cross products o f  the X and Y2 measures, p r e te s t  I  

I and p o s t te s t  I I  ra te  sco res , as  derived  from data  p resented  and summa- 

I r iz ed  in  Tables 17, 19, 32, and 33.

i TABLE 34

I SIRIS OF SQUARES AND CROSS PRODUCTS OF PRETEST (X) AND POSTTEST I I  (Y2 ) 
RATE SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE 

I SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Source o f  V aria tion df Zxy;

Between groups 

W ithin groups 

T ota l

3

116
119

29471.035

328879.557

358350.592

39828.069

310411.340

3 50 2 3 9 .4 0 9

151723.700

563051.900

714775.600
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! From Table 34 the necessary  values were obtained fo r  computing i
1 '
I th e  requ ired  e rro rs  o f e s tim a te . This le d  to  th e  f in a l  s tep  in  th e

Î an a ly s is  o f covariance. This an a ly s is  c a r r ie d  out between the p r e te s t  ;
i

i (X) and p o s t te s t  I I  (Yg) scores i s  summarized in  Table 35* I t  w il l  be ; 

i remembered th a t  the sums o f  squares o f  e r ro r s  o f  estim ate  w ith in  groups | 

i now have 115 degrees of freedom, which i s  1 le s s  than  l l6  degrees o f 

freedom a v a ilab le  fo r  the w ithin-groups sum o f  squares. The a d d itio n a l ; 

degree o f freedom was l o s t  in  c a lc u la tio n  o f th e  reg ressio n  c o e f f ic ie n t .  

I t  should be noted th a t  th e  degrees o f  freedom fo r  th e  sum o f squares 

I o f  e r ro rs  o f estim ate  fo r  the t o t a l  w il l  be 1 le s s  than the number o f 

degrees o f freedom fo r  th e  to t a l  sum of squares. This lo ss  was a lso  

a t t r ib u te d  to  the c a lc u la tio n  o f th e  reg ress io n  c o e f f ic ie n t fo r  the  

t o t a l .  Thus, the  degrees o f freedom fo r  the sum o f  squares are  equal to

118.

TABLE 35

ANALYSIS OF COVARIANCE OF PRETEST (X) AND POSTTEST I I  (Y2 ) RATE SCORES 
MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY SECTION 

OF THE DIAGNOSTIC READING TEST 
(Group N = 30)

Source of V aria tion Sum o f Squares o f 
E rro rs o f Estim ate d f Mean Square F

T otal 372463.780 118

W ithin groups 270071.700 I l i 2348.450

Adjusted means 102392.080 3 34130.693 14 . 533*

^ S ig n ifican t beyond the .01 le v e l  o f  confidence.
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I The value of F for the t e s t  o f s ign ifican ce of the adjusted

means was ob tained  by d iv id ing  th e  mean square f o r  th e  ad justed  means 

132130.693 by th e  mean square fo r  th e  e r ro rs  o f estim ate  w ithin  groups 

2348. 450. The obtained value of F idiich i s  equal to  14.533 i s  based on 

3 and I I 5 degrees of freedom, and from th e  ta b le  o f F one fin d s  th a t  

th i s  has a p ro b a b ili ty  of le s s  th an  .01 and i s  thus s ig n if ic a n t .  The 

meaning of t h i s  s ig n if ic a n t value of F i s  th a t  i t  in d ic a te s  th a t  th e  

d iffe ren ces  in  th e  means of the  groups on th e  Y2 v a r ia b le  cannot be i

accounted f o r  by d iffe ren ces  in  mean le v e l  o f i n i t i a l  a b i l i ty  as meas­

ured by X, th e  p r e te s t  t r i a l ,  s in ce  th e  means of th e  groups on th e  Y2

v ariab le  have been "ad ju sted " by th e  an a ly s is  to  a common mean i n i t i a l  I
!

le v e l o f performance on X.

The s ig n if ic a n t  F value in d ic a te s  pronounced d iffe ren ces  between 

the  ad ju sted  Y2-means, but i t  does not rev ea l which Y2-means d i f f e r
i

s ig n if ic a n tly  from each o th e r . In  o rder to  f in d  th e se  d iffe ren ces  steps;

i7 , 8, and 9 in  G arre tt* s  (5) a n a ly s is  o f covariance provided an adequate!
I I
! model fo r  th e  requ ired  a n a ly s is . G a rre tt (5) recommends th a t  the  ad -
I  !

ju sted  Y-means be computed and th en  te s te d  fo r  d iffe re n ce s  by the  t - t e s t i

: This was c a r r ie d  out and Table 36 p re sen ts  th e  ad ju sted  Y2-means fo r  rate
I
sco res. |

Following s tep  9» as p resen ted  by G arre tt (5 ) , i t  was found th a t;

îthe standard e r ro r  o f th e  d iffe re n c e  between any two means i s  18.066.
I
I For 116 degrees of freedom th e  d iffe re n c e  req u ired  between the  ad ju sted  :

I means of any two groups i s  47.513 a t  th e  .01 le v e l  o f confidence, 35.771
1

I a t  the .05 le v e l  of confidence, and 29.990 a t  th e  .10 le v e l  of confidence, 

I Table 37 p re se n ts  th e  magnitude o f d iffe re n c e  on th e  ad justed  means
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TABLE 36

ADJUSTED MEANS ON POSTTEST I I  (Y2) RATE SCORES MADE BY FOUR GROUPS OF 
TENTH GRADE STUDENTS ON THE SURVEY SECTION OF THE 

DIAGNOSTIC READING TEST

Groups N X ?2 X'Yg
(ad justed )

A 30 248.233 264.600 260.209

B 30 262.633 300.073 282.869

C 30 243.266 322.073 322.103

D 30 219.066 238.033 259.598

General Means 244.299 281.195 281.195

TABLE 37

DIFFERENCES BETWEEN THE ADJUSTED MEANS ON POSTTEST I I  (Yg) RATE SCORES ‘ 
MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY 

SECTION OF THE DIAGNOSTIC READING TEST

Groups” Between Groups Taken 
Two a t  a Time

.10 .05 .01

A-B 22.46 No No No

A-C 61.89 Yes Yes Yes

A-D ♦61 No No No

B-C 39.23 Yes Yes No

B-D 23.27 No No No

C-D 62.51 Yes Yes Yes

'Group A—Tach is to sco p e  w ithout v erb a l " se t"  fo r  speed  
" B—T ach istoscop e w ith  v erb a l " se t"  fo r  speed
" C—V erbal " set"  fo r  speed w ith  ra te -ch eck  w ithout the

ta c h is to sc o p e
" D— C ontrol who rec e iv ed  no s p e c ia l  in s tr u c t io n  in  read ing.
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between groups, taken tvro a t  a tim e. |

I t  i s  c le a r  by reference to  Table 37 th a t  the ad ju sted  mean fo r  | 

group C was s ig n if ic a n tly  h igher than th e  ad justed  means fo r  groups A

I and D a t  the  ,01 le v e l  o f confidence and the  ad justed  mean fo r  group B
! !
I a t  th e  .05 le v e l  o f confidence. D ifferences in  the  ad ju sted  means fo r  |
I i

I  groups A and B, groups A and D, and groups B and D do no t d i f f e r  s ig n if-:

I ic a n tly  a t  the  .01, .05 o r a t  the .10 le v e l  o f confidence. j

A nalysis o f  Comprehension Scores on the R etention Check (Y2 )
Nine Weeks a f te r  "A cqu isition" As Compared w ith

! I n i t i a l  (X) Comprehension Scores

I  This sec tio n  d ea ls  with comprehension scores measured by a v a r i ­

ab le  designated  as Y2 and compared w ith i n i t i a l  comprehension scores 

measured by a v a r ia b le  designated as X.

The comprehension scores o f  fo u r groups o f su b jec ts  on X, the : 

p r e te s t  measure, a re  recorded in  Table 38 . The comprehension scores o f ! 

th e  same four groups o f  sub jec ts  on the  re te n tio n  measure a re  recorded 

in  Table 24» For example, the th i r d  su b jec t in  group A \dio has a p re ­

t e s t  score X o f  29 has a score on the  re te n tio n  measure Y2 o f  33* The

: o th e r  scores were p a ired  in  s im ila r  fash io n .

As the i n i t i a l  s tep  in  th e  covariance an a ly s is  the an a ly s is  o f

i variance was c a rr ie d  out sep ara te ly  fo r  both the p r e te s t  (X) and the
I
ip o s t te s t  I I  (YgJ sco res . The ap p ro p ria te  a n a ly s is  o f  variance vas 

computed fo r  th e  p r e te s t  (X) comprehension scores o f a l l  sub jec ts  as 

p resen ted  in  Table 38. The summary o f  th is  a n a ly s is  i s  given in  Table

39 . The obtained  F value o f .0196 f a l l s  sh o rt o f the F value of 2.70 

requ ired  fo r  a s t a t i s t i c a l l y  s ig n if ic a n t  d iffe ren ce  a t  th e  .05 le v e l o f
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ta b le  3 8

PRETEST (X) COMPREHENSION SCORES MADE BY FOUR GROUPS OF TENTH GRADE
STUDENTS ON THE SURVEY SECTION OF THE DIAGNOSTIC READING TEST

Groups

No. A B C D No. A B C D

1 . 14 26 31 20 16. 13 32 32 30
2. 31 29 29 37 17 . 34 24 23 22
3 . 29 19 22 29 18. 30 14 19 22
4 . 28 15 11 28 19. 29 20 6 25
5. 23 22 28 28 20. 16 28 22 27

6. 30 31 29 27 21. 27 18 31 25
7 . 29 27 31 27 22. 21 30 12 23
S. 31 24 24 21 23. 22 26 26 18
9. 25 25 33 29 24. 25 23 18 13

10 . 22 19 29 16 25. 15 14 14 12

u . 25 33 33 29 26. 27 22 19 16
1 12. 33 10 34 29 27. 9 18 23 19
13 . 25 18 24 24 28. 21 26 22 26
14 . 26 32 27 33 29 . 24 26 12 7
15 . 11 29 34 24 30 . 9 21 15 21

confidence fo r  3 and 116 degrees o f freedom. I t  can, th e re fo re , be 

concluded th a t  the  d iffe re n c e s  between the p r e te s t  means a re  only 

chance d iffe re n c e s  emd no t " s ig n if ic a n t ."

The next s tep  in  the  an a ly s is  o f covariance was to  compute an 

; a n a ly s is  o f variance fo r  th e  p o s tte s t  I I  (Yg) comprehension scores as 

p resen ted  in  Table 24» The summary o f th is  an a ly s is  i s  given in  Table

40.

From the ta b le  o f F i t  was found th a t fo r  3 and 116 degrees o f  

: freedom, the ob ta ined  F value of .2082 f a l l s  sh o rt o f  the F value of 

2.70  requ ired  fo r  s t a t i s t i c a l l y  s ig n if ic a n t d iffe re n ce s  a t  the .05 

le v e l  o f confidence. I t  can, th e re fo re , be concluded th a t  the
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TABLE 39

ANALYSIS OF VARIANCE OF PRETEST (X) GOWREHENSION SCORES MADE BY FOUR
GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY SECTION

OF THE DIAGNOSTIC READING TEST

Source o f V aria tion Sum o f Squares df Mean Square F 1

Between groups 2.800 3 .933

W ithin groups 5530.067 116 47.673 .0196

Total 5532.867 119
I

d iffe re n c e s  between the  p o s t te s t  I I  (Y2 ) means a re  only chance d i f f e r ­

ences and a re  no t " s ig n if ic a n t"  in  any s t a t i s t i c a l  sense»

TABLE 40

I  ANALYSIS OF VARIANCE OF POSTTEST I I  ( I 2 ) COMPREHENSION SCORES MADE BY 
Î FOUR GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY
i  SECTION OF THE DIAGNOSTIC READING TEST

I  Source o f  V aria tion  Sum o f  Squares d f Mean Square F 

Between groups 25.025 3 8.342

W ithin groups 4648.300 116 40.072 .2082

T otal 4673.325 119

The next s tep  in  the  covariance an a ly s is  was to  analyze the  

t o t a l  sum o f cross products in  e x ac tly  the same manner th a t  the to ta l  

sum o f  squares fo r  X and Yg have been analyzed. Table 41 p resen ts  the 

sum o f squares and c ro ss  products o f  the X and Yg measure, p re te s t  and 

p o s t te s t  I I  comprehension scores, as derived  from data presented  and 

summarized in  Tables 26, 38, 39, and 40.
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TABLE 41

SUMS OF SQUARES AND CROSS PRODUCTS OF PRETEST (X) AND POSTTEST I I  (Yg) 
COWREHENSION SCORES MADE BY FOUR GROUPS OF TENTH GRADE 

STUDENTS ON THE SURVEY SECTION OF THE 
DIAGNOSTIC READING TEST

Source of V aria tion d f S ay g Z y g 2  1

Between groups 3 2.800 4.966 25.025 1

W ithin groups 116 5530^067 3567.834 4648.300 !

Total 119 5532.867 3572.800 4673.325 ;

j From Table 41 the necessary  values were obtained fo r  computing
j

Ithe required e rro rs  o f e s tjjn a te . As a concluding s tep  the  an a ly s is  o f 

icovariance was c a r r ie d  out between the p r e te s t  (X) comprehension scores 

and the p o s tte s t  I I  (Yg) comprehension sco re s . The r e s u l ts  are  p re ­

sen te d  in  summary form in  Table 42. I t  should be remembered th a t  the
I
jsum o f  squares o f  e r ro rs  o f estim ate  w ith in  groups now has 115 degrees
i

;of freedom, which i s  1 le s s  than the 116 degrees of freedom a v a ila b le

TABLE 42

An a l y s is  of c o v a r ia n c e  o f  p r e t e s t  (x ) and p o s t t e s t  i i  (Yg) co m preh en sio n
‘ SCORES MADE BY FOUR GROUPS OF TENTH GRADE STUDENTS ON THE

SURVEY SECTION OF THE DIAGNOSTIC READING TEST 
(Group N = 30)

Source of V aria tio n Sum o f  Squares o f 
E rro rs  o f Estim ate df Mean Square F

T otal 2366.221 118

: W ithin groups 2346.458 m 20.406

Adjusted means 9.763 3 3.254 .1594
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1 fo r  th e  -within-groups sxxm o f squares. The a d d itio n a l degree o f  freedom I
j  I

I was lo s t  in  c a lc u la tio n  o f th e  reg ressio n  c o e f f ic ie n t .  I t  w il l  a lso  be |
1 ' I
I noted th a t  the degrees o f  freedom fo r  the  sum o f squares o f  e rro rs  o f  
I  I

estim ate  fo r  the t o t a l  a re  1 l e s s  than th e  number o f degrees o f freedomi
i  !
; f o r  the t o t a l  sum o f  squares. This lo s s  was a t t r ib u te d  to  the c a lc u la -!

I  t io n  o f the reg ressio n  c o e f f ic ie n t fo r  th e  t o t a l .  Thus, the degree o f 
j  !

I  freedom fo r  th is  sum o f squares i s  118.

The value o f  F fo r  the  t e s t  o f s ig n ifican ce  o f the  ad justed  

i means was obtained by d iv id in g  the  mean square fo r  the  ad ju sted  means
i

I 3*254 by the  mean square fo r  the e r ro rs  o f  estim ate  w ith in  groups
j  :

I 20.406. The obtained F value of .1594 based on 3 and 115 degrees o f1
freedom f a l l s  sho rt o f the F value o f 2.70 req u ired  fo r  a s t a t i s t i c a l l y  

s ig n if ic a n t  d iffe ren ce  a t  th e  .05 le v e l  o f  confidence. I t  can be con-
I
I eluded, th e re fo re , th a t  the d iffe ren ces  between th e  means of the  groups :

i on th e  Ip  v a riab le  a re  only chance d iffe re n c e s  and no t " s ig n if ic a n t ."
!

Steps 7 and 8 in  G arre tt* s  (5) a n a ly s is  o f  covariance were 

c a rrie d  out to  compute the ad ju sted  Ï 2 means fo r  comprehension sco res . 

Since the ad justed  means o f the  groups f a i le d  to  y ie ld  s t a t i s t i c a l l y  

s ig n if ic a n t  d iffe ren ces  i t  was no t necessary  to  apply th e  t - t e s t  to
!

check fo r  any sp e c ific  group d iffe re n c e s . Table 43 p resen ts  the ad- ;

ju s ted  Y2 means fo r  comprehension sco re s .

A re c a p itu la tio n  o f the an a ly s is  o f th e  d a ta  rev ea ls  these

s a l ie n t  fin d in g s :

1 . In  analyzing  the r a te  da ta  comparing the i n i t i a l  measure (X) 

w ith  the  p o s t te s t  I  measure (Y%), as  p resen ted  in  Table 8, i t  was found 

th a t  group C (verbal " se t"  and r a te  check w ithout th e  tach isto sco p e)
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TABLE 43

I ADJUSTED MEANS ON POSTTEST I I  (Y„) COMPREHENSION SCORES MADE BY FOUR 
; GROUPS OF TENTH GRADE STUDENTS ON THE SURVEY SECTION

OF THE DIAGNOSTIC READING TEST

Groups N X ^2 X'Y,
2 1

A 30 23.433 23.133 23.198  !

B 30 23.366 23.500 23.607 1

C 30 23.766 24.133 23.982 1

D 30 23.566 22.933 22.912

General Means 23.526 23.050 23.050

I  d if fe re d  s ig n if ic a n t ly  from groups A (tach isto sco p e  w ithout v erb a l " s e t"
I ;
j fo r  speed) and D (co n tro l) beyond th e  .01 le v e l  o f  confidence. In  t h i s  | 

I  same a n a ly s is  group B (tach isto scope  w ith v erb a l " s e t"  fo r  speed) d i f -  

;fe red  s ig n if ic a n tly  from groups A and D a t  the .10 le v e l  o f  confidence.

I  2. In  analyzing  the r a te  da ta  comparing th e  i n i t i a l  measure (X)

w ith  the p o s t te s t  I I  measure (Y^), a s  p resen ted  in  Table 37» i t  was 

found th a t  group C d iffe re d  s ig n if ic a n t ly  from groups A and D beyond th e  

.01 le v e l  o f confidence and from group B a t  th e  .05 le v e l  o f  confidence.

: 3 . No s ig n if ic a n t  d iffe re n c es  were found among any o f th e

analyses o f the coiriprehension d a ta .



CHAPTER IV

DISCUSSION AND INTERPRETATION OF RESULTS

This sec tio n  vras incorporated  fo r  the  express purpose o f in t e r ­

p re tin g  the sev era l s t a t i s t i c a l  d iffe ren ces  found between groups with 

re sp ec t to  the  preceding q u a n tita tiv e  a n a ly s is .

An in sp ec tio n  o f  Table 6 shows th a t  the  c a lc u la tio n s  fo r  ra te  

scores re su lte d  in  an F value o f  10?.S3 which reached s ig n if ic a n c e  be­

yond the  .01 le v e l  o f  confidence. Reference i s  made here , o f  course, to  

a  tw o - ta i l - t e s t  o f  s ig n if ic a n c e . As in d ic a te d  in  Chapter I I ,  t h i s  r e ­

s u l t  in d ic a te s  th a t  d iffe re n c e s  between means o f the groups on the  p o s t­

t e s t  I  (Y^) v a ria b le  regard ing  ra te  scores could no t be accounted fo r  by 

d iffe ren ces  in  mean le v e l  o f  i n i t i a l  a b i l i t y  as measured by the  p r e te s t  

(X) t r i a l .  In  e f f e c t ,  one o r more o f th e  fo u r groups was co n trib u tin g  

to  t h i s  " s ig n if ic a n t"  v a lu e . By re fe r r in g  to  Table 7 which p resen ts  the 

ad ju sted  means fo r  th e  p r e te s t  (X) and p o s tte s t  I  (Y]_) r a te  sco res , i t  

i s  p o ssib le  to  evaluate  th e  d iffe ren ces  between th e  teach in g  methods as 

they were re la te d  to  read ing  r a te  sco res . This ev a lu a tio n  i s  made in  

Table 8 where th e  s ig n if ic a n c e  o f  the d iffe ren ce  between groups i s  

p resen ted .

I t  i s  c le a r  from Table 8 th a t group A, th e  group exposed to  

ta c h is to sc o p ic  tra in in g  w ithout verbal " se t"  fo r  speed, d id  not achieve

68
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a change in  reading ra te  s ig n if ic a n tly  d if fe re n t beyond the .10 le v e l  o f  

confidence from th a t  achieved by group B, the group exposed to  ta c h is to ­

scopic t ra in in g  w ith v erb al " s e t"  fo r  speed. More concise ly , th e  s l ig h t  

s t a t i s t i c a l  s ig n ifican ce  reveals  th a t  these two groups read a t  approx i­

m ately the  same r a te .  Correspondingly, group B and group D, th e  co n tro l 

group vrfio received  no sp ec ia l in s tru c t io n  in  read ing , d isp layed  r e la ­

t iv e ly  s im ila r  r a te s  o f read ing . The reading ra te s  of group A and group 

D approached even c lo se r  proxim ity than those o f  groups B and D.

Table 8 in d ic a te s  th a t  when group G, the  group exposed to  v erb a l 

" s e t” fo r  speed w ithout the tach isto sco p e , was compared w ith group B i t  

was found th a t  t h e i r  reading ra te s  were approxim ately the  same. I t  

should be no ted , however, th a t  Table 8 a lso  in d ic a te s  a  s ig n if ic a n t  d i f ­

ference in  reading ra te  between groups C and D. R e fe rra l to  Table 7, 

p resen tin g  ad ju sted  means, shows group C to have th e  h ighest ad ju sted  

mean reading r a te .  Thus, the  r e s u l ts  shown in  Table 8 are  in te rp re te d  

as meaning th a t  group Ç, the group exposed to  v e rb a l " s e t”  fo r  speed 

w ithout the  tach isto sco p e . a t ta in e d  a g re a te r  speed in  reading than  did 

groups A and D, While no e s s e n t ia l  d iffe ren ce  in  reading  r a te s  was 

found between groups B and 0 the ex istence o f s u p e r io r ity  o f  group G to  

a l l  o th e r groups, which group B d id  not d isp lay , can perm it th e  in f e r ­

ence th a t  v erb a l " s e t"  fo r  speed w ithout the tach isto sco p e  produced 

g re a te r  reading speed. Even in c lu s io n  o f  the rap id  f la sh  technique used 

in  conjunction w ith th e  tach is to sco p ic  p ro jec tio n  fo r  the in c rease  o f 

reading  speed d id  n o t, in  th i s  experim ent, in c rease  the speed o f  reading  

any more than  d id  v erbal " s e t"  fo r  speed alone.

The data  might te n ta t iv e ly  be summarized as  in d ic a tin g  th a t  in
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i t s e l f  the tach isto sco p e  d id  n o t improve reading  ra te  performance. 

Moreover, v erbal " s e t"  appeared to  be th e  more s ig n if ic a n t  manipulable 

v a r ia b le  in  th i s  in v e s tig a tio n ; i t  seemed to  engender reading r a te  more 

uniform ly than did th e  ta c h is to sc o p e .

Examination o f Table 35 rev ea ls  th a t  th e  c a lc u la tio n  fo r  th e  

re te n tio n  of r a te  sco res  re su lte d  in  an F value o f  14*533» which i s  

s ig n if ic a n t  beyond the  .01 le v e l  o f  confidence. This denotes t h a t  d i f ­

fe ren ces  between means o f th e  groups on the p o s t te s t  I I  (Yg) v a r ia b le  

regard ing  ra te  scores cannot be accounted fo r  by the  d iffe ren ces  o f  mean 

le v e l  o f  i n i t i a l  a b i l i t y  as measured by the p r e te s t  (X) t r i a l .  By- 

r e fe r r in g  to Table 36, which p re sen ts  th e  ad ju sted  means fo r  p r e te s t  (X) 

and p o s t te s t  I I  (Yg), i t  i s  p o ss ib le  to  eva lua te  the  d iffe ren ce  between 

th e  teach ing  methods as  they  a f f e c t  r a te  sco re s . This evaluation  i s  

jmade in  Table 37 where th e  s ig n ifican ce  o f th e  d iffe re n c e  between groups : 

|i s  p resen ted . The p o s t te s t  I I  (Y2 ) r e s u l t s  a re  mean sco res at-tained 17 

[weeks a f t e r  p r e te s t  (X) and 9 weeks a f t e r  p o s t te s t  I  (Y^). Thus, these  

sco res  may be taken as in d ices  o f re te n tio n  o f  read ing  speed fo llow ing 

in s t ru c t io n  o r  the " a c q u is itio n  p e rio d ."^

I t  i s  c le a r  from Table 37 th a t  group A, the  group exposed to  

ta c h is to sc o p ic  t r a in in g  w ithout v erb a l " s e t"  fo r  speed, d id  not d i f f e r  

s ig n if ic a n t ly  in  reading  r a te  even a t  th e  ,10 le v e l  o f  confidence from 

th a t  o f  group B, th e  group exposed to  ta c h is to sc o p ic  tra in in g  v d th  v erb a l

s im ila r  comparison o f  p o s t te s t  I  (Y^) w ith p o s tte s t  I I  (Y2) 
in d ic a te d  no s ig n if ic a n t  d iffe re n c e  between reading  r a te  immediately 
fo llow ing  the  "a c q u is itio n  period" and th e  re te n tio n  check 9 weeks l a t e r .  
The read er i s  re fe r re d  to  Tables 21 and 22 fo r  a p resen ta tio n  o f  th e  F 
v a lues and the  ad ju sted  means.
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"set** fo r  speed. The re te n tio n  check revealed th a t  the  s l ig h t  s t a t i s t i ­

c a lly  s ig n if ic a n t  d iffe re n c e  in  reading  ra te  performance on p o s tte s t  I  

(Y]̂ ) f a i le d  to  e x i s t  on p o s t te s t  IX (Yg). Correspondingly group B and 

group D, the c o n tro l who received  no sp ec ia l in s tru c t io n  in  reacling, 

f a i le d  to  d i f f e r  s ig n if ic a n tly  in  reading ra te  performance a t  th e  .10 

le v e l  o f  confidence which ex is te d  a t  the  end o f  ’’acquisition** (Y-ĵ ).

Table 37 a lso  in d ic a te s  th a t  when group B was compared to  group

C, th e  group exposed to  verbal " s e t"  fo r  speed w ithout the  tach is to sco p e  

th e re  was a  s t a t i s t i c a l l y  s ig n if ic a n t  d iffe ren ce  a t  the .05 le v e l  o f 

confidence udiich d id  n o t e x is t  a t  the end o f  " a c q u is itio n "  (Yq̂ ) . Table 

37 fu r th e r  in d ic a te s  a  s t a t i s t i c a l l y  s ig n if ic a n t  d iffe ren ce  in  reading 

r a te  when groups C and D were compared. R efe rra l to  Table 36 which p re­

sen ts  ad justed  means shows group C to  have th e  h ighest ad ju sted  mean 

reading r a t e .  Thus, th e  r e s u l ts  shown in  Table 37 can be in te rp re te d  as 

meaning th a t  group C, th e  group exposed to  v e rb a l " s e t"  w ithout the 

tach is to sco p e , a t ta in e d  a  g re a te r  speed in  read ing  than did  groups A and

D, While th e  d iffe re n c e  in  reading r a te  between groups C and B i s  not

a s  h ighly  s ig n if ic a n t  as th e  d iffe ren ce  between groups C and A and groups 

C and D, th e  s u p e r io r ity  o f group C over a l l  groups perm its th e  con­

c lu sio n  th a t  gains made in  reading r a te  performance were re ta in ed  to  a 

g re a te r  degree by group C than by groups A, B, and D.

In summary i t  might be concluded th a t  group G which was exposed 

to  only verbal " s e t"  f o r  speed no t only a tta in e d  a  g re a te r  r a te  o f read­

ing  bu t re ta in ed  more o f  th a t  p a r t ic u la r  p ro fic ien cy  than  d id  e i th e r  o f 
i
th e  remaining t r i o  o f groups. However, no s t a t i s t i c a l l y  s ig n if ic a n t  , 

change vas a f fe c te d  fo r  coi^rehensiqn performance by any o f th e
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experim ental methods employed. Although a  change in  comprehension d id

n o t accompany the  change in  r a te  performance, i t  should be noted th a t

th e re  was no lo s s  in  comprehension scores among the groups vrtio showed

s u p e r io r i ty  in  r a te .

The foregoing d iscu ssio n  in  i t s e l f  would no t c o n s ti tu te  an

adequate d iscussion  o f  th i s  research  s in ce  a comparative ev alua tion  be­

tween th i s  in v e s tig a tio n  and previous s tu d ie s  would be la c k in g . There­

fo re , only those s tu d ie s  th a t  a re  more p e r t in e n t  to  the  scope o f th is  

problem w ill  be assessed  and discussed  in  r e la t io n  to  th e  r e s u l ts  o f 

th e  p re se n t study. D ivergencies w ill be reso lved  in  so f a r  as they can 

be determ ined.

As prev iously  d iscussed  in  Chapter I ,  some ta c h is to sco p ic  stud ies 

rep o rted  in  th e  l i t e r a t u r e  s u ffe r  from inadequate a n a ly s is  in  view o f 

th e  f a c t  th a t  o th e r devices and m a te ria ls  were used w ith the  ta c h is to ­

scope and no e f f o r t  was made to  determ ine the  e ffec tiv en ess  o f  each.

Rust (48) perhaps u t i l i z e d  some o f the  gains due to  Dr. Osbum’s "Types 

o f  Thinking" and "Dynamic Vocabulary E x e rc ise s ,"  and Norman Lewis* l i s t  

o f  "F ive Hundred Most Im portant Words f o r  Your Reading V ocabulary." He 

t r e a te d  th is  in v e s tig a tio n  a s  i f  th e  gains were due to  tach is to sco p ic
I
p re se n ta tio n  w ithout co nside ra tion  o f the  p o ssib le  in flu en ce  o f  o th er 

m a te r ia ls  which may have promoted p a r t  o f  th e  g a ins. In  is o la t in g  some 

f a c to rs  which undoubtedly u n d e rlie  the procedures used by Rust (48) and 

u t i l i z i n g  these  as experim ental v a r ia b le s , th e  r e s u l ts  o f  the  p resen t 

study  cannot be used to  support the fin d in g s  o f Rust (4 8 ). Thus, con-
i  i
founding the esiperim ental procedures by in je c t io n  o f an unco n tro lled  and ;I I
unaccounted fo r  v a r ie ty  o f  m a te i^ ls  has le d  sev era l iu v e s tig a tp rs  to  „ !



73

a t t r ib u te  t h e i r  r e s u l ts  to  the  e ff ic a c y  o f  the ta ch is to sc o p e . W itness 

th e  work o f MacLatchy (21) and the  U. S. A ir U n iv e rsity  (44)»

This in v e s tig a tio n  does no t su b s ta n tia te  Renshaw*s (25,26) 

e n th u s ia s tic  claim s fo r  th e  value o f  v isu a l  form tra in in g  in  a id in g  th e  

process o f  le a rn in g  to  read . Such o p tim is tic  r e s u l t s  as repo rted  by 

Renshaw (25,26) may be a t t r ib u ta b le  to  th e  10.8 I .Q . d iffe ren ce  in  favor 

o f  the  experim ental group over the  co n tro l group ra th e r  than  h is  ex­

perim ental m anipulation . That th e  p resen t study does no t support h is  

fin d in g s i s  n o t to  be viewed w ith  alarm  in  as much a s  in d iv id u a l d i f ­

ference vdiich apparen tly  caused some b ia s  in  h is  r e s u l ts  does no t oper­

a te  in  a  s im ila r  fash ion  in  the  p resen t study.

In  much th e  same fash ion  Melcer and Brown (23) c red ited  rap id  

gains in  read ing  to  th e  tach is to sco p e . However, the  d iffe ren ce  in  ex­

p e r ie n t ia l  background w ith  language in  th e i r  experim ental and so c a lle d  

con tro l group were not p roperly  equated. One would expect th a t  th e  ex­

perim ental group which included fo r ty - f iv e  e s s e n t ia l ly  Spanish-speaking 

in d iv id u a ls  could advantageously use in s tru c t io n  of any kind in  read ing  

E nglish , whereas th e  con tro l group made up e n t i re ly  o f  Ehglish-speaking  

!in d iv id u a ls  might e a s i ly  have requ ired  more in te n s iv e  t ra in in g  than  

I they received  before th e i r  f a c i l i t y  would have in c re a sed . I t  i s  f e l t  

th a t  such la c k  o f con sid e ra tio n  fo r  the  n a tu re  o f  co n tro l groups p re -  

Ieludes any " c ru c ia l"  comparison of the  r e s u l ts  o f  works such as those 

ju s t  c i te d  and th e  r e s u l ts  o f th e  p re sen t study .

Even more questionab le  than  th e  work o f  M elcer and Brown (23)

ju s t  c i te d  was th a t  o f  Brown (9) and a lso  Schwarzbek (41). Brown re -

ported_lhe r e s u l t s  n f_ an  a d u lt  .extension, c la s s  .w ithout a co n tro l, group. J
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In  a d d itio n  he used a  m ultitude o f m a te ria ls  in  conjunction w ith the 

ta c h is to sc o p ic  t r a in in g .  Schwarzbek*s (41) experim ental group i s  sus­

pec t because o f th e  m ultitude o f  fe a rs ,  m o tiva tion , s ta tu s ,  re q u ire ­

m ents, e t  c e te ra  to  be found in  the human r e la t io n s  a sp ec t o f  in d u s try  

(4 ) a l l  o f which he seems to n e ^ e c t  in  h is  r e s u l t s  o f  th e  e ff ic a c y  o f

the  tach is to sco p e  among employees.

A r tic le s  (25,26,37,41) and books (1 ,2 ) have been w ritte n  en­

couraging the  use o f th i s  device, and schools a re  purchasing the  ta c h is ­

toscope . However, t h i s  study concludes th a t  th e re  i s  no evidence th a t  

i t s  value i s  s ig n if ic a n tly  g re a te r  than o th e r  methods o f reading im­

provement which do no t employ th i s  d ev ice . I t  i s  in te re s t in g  to  note 

th a t  Weber (38 ), Freebum e (14 ), Sutherland (34), A llen (7 ), Manolakes 

(22) ,  and Goins (46) a lso  support th i s  th eo ry  by rep o rtin g  th a t  when 

compared to  an o th er method, ta c h is to sc o p ic  t r a in in g  d id  no t produce 

su p e rio r  r e s u l t s .  The p resen t in v e s tig a tio n  fu r th e r  produces r e s u l t s  

th a t  favor an o th er method over ta c h is to sco p ic  t r a in in g ,  a  method which 

does no t make use o f  any mechanical dev ice .

The r e s u l t s  o f  th i s  study agree w ith  in v e s tig a to rs  such as Dear­

born  (12) ,  O’B rien (24), Soîsaerfeld (43), Clock (17 ), S pringsteed  (32), 

land S isson (23) who made strong  in fe ren ces  and conclusions th a t  quick 

[exposure tr a in in g  in  and of i t s e l f  does no t b r in g  about an improvement 

[in read ing  u n le ss  accompanied by a  secondary fa c to r  such as  m o tiva tion . 

This study i s  in  agreement w ith  those statem en ts by Springsteed  (32) in  

which she rep o rted  th a t  ou tstand ing  improvement in  a  school wide t r a in ­

ing program was la rg e ly  due to  v erb a l m o tiv a tio n . This study fu r th e r  

ag rees-w ith  S isson ’ s (23) conclusion th a t  m otivated, ra p id  read ing  i s  the
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most salutary s in g le  medium for the attainment o f  reading p rofic iency .

The p resen t in v e s tig a tio n  concurs w ith in v e s tig a tio n s  conducted

by Weber (38), Imus, Rothney, and Bear (58), and Deal ( l l )  which found 

high degrees o f re te n tio n  o f read ing  ra te  are  to  be expected from in ­

te n s i f ie d  tra in in g  in  read ing  improvement. This study i s  no t in  accord 

w ith  Blayne (ô) in  th a t  h is  study supported the conclusion th a t  re te n ­

t io n  o f  gains i n  r a te  was a c tu a lly  enhanced over p o s t- tra in in g  sco re s . 

However, h is  conclusion might be questioned  since the number o f cases 

repo rted  in  h is study were not s u f f ic ie n t  to  w arrant d e f in ite  con­

c lu s io n s .

This study re fu te s  B a rn e tte ’ s (2) theory th a t  only su p e rla tiv e  

teach ing  w ith long  hours o f  p re p a ra tio n  can achieve gains equ ivalen t to 

tach isto sco p ic  t r a in in g .  A b r ie f  b u t meaningful period o f v erbal m oti­

v a tio n  seemed s u f f ic ie n t ;  y e t arduous hours o f p rep ara tio n  were not 

needed in  o rder to  promote remarkable improvement in  reading r a te .

The tach isto scope  was no t seen as the core o f a successfu l read­

in g  program when th e  re s u l ts  o f  th e  p re sen t study were in te rp re te d . 

Success in  read ing  i s  probably more completely enhanced by an a t t i t u d i -  

n a l change in  th e  s u b je c t. In  as much as the tach isto scope  produces 

such change i t  i s  o f  v a lue , b u t th e  r e s u l ts  obtained in d ic a te , in  t h i s  

experiment a t  l e a s t ,  th a t  the  " s e t"  the  su b jec t undertakes, the w ill in g ­

ness o f  the su b jec t to  le a rn  to  read  f a s te r  seems a f a r  more im portant 

and s u ff ic ie n t cause fo r  improvement. The major im p lica tion  o f the 

istudy i s  c le a r ;  read ing  a b i l i t y  can be improved by in creasin g  the  m o ti- 

Ivation o f  the  p u p il and in  tu rn  he w i l l  evolve a  technique su ita b le  to  

h im self by means o f  which h is  read ing  w i l l  improve. Therefore, the
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classroom  te a c h e r  o f  normal p u p il groups who can encourage m otivation  o r 

a  % iind-se t” f o r  speed in  h is  p u p ils  can promote reading  improvement 

w ithout th e  expenditures a tten d an t upon th e  use o f  a tach is to sco p e .

The study d id  no t s p e c if ic a l ly  a ttem pt to  in flu en ce  comprehen­

s io n , and thus i t  cannot be claim ed to  have evolved a most su p erio r 

method fo r  teach ing  read ing . I t  does suggest, however, th a t  v erb a l 

*«set" may w ell be inco rpo rated  in  a  more e f f ic ie n t  method fo r  teach ing  

read ing .

I t  i s  n o t f e l t  th a t  ang" method o r  device \rtiich enhances m oti­

v a tio n  on the p a r t  o f  the  s tu d en t o r  th e  in s tin ic to r  should be n eg lec ted . 

However, a  v a r ie ty  o f  methods and devices may supply m otivation  and one 

should be cautioned ag a in s t so le  dependence on one method o r  device 

which seems popular o r  novel.

W ithin p ro b a b ili ty  th e  r e q u is i te  s k i l l s  f o r  improving reading  

r a te  l i e  in  th e  a b i l i t y  o f the  te a ch e r  to  m otivate the  studen ts  f o r  an 

in c rease  in  read ing  r a te  and expensive apparatus a re  n o t e s s e n tia l  to  

re le a se  th ese  p o te n t i a l i t i e s .



CHAPTER V

SUMMARY AND CONCLUSIONS

The a b i l i t y  to  read i s  tremendously im portant fo r  sch o la s tic  

achievement, th e re fo re  the  teach ing  o f reading  c o n s ti tu te s  one o f  the 

most c ru c ia l r e s p o n s ib i l i t ie s  o f  the  p u b lic  school today . In  view o f 

th e  im perative need fo r  developing read ing  a b i l i t i e s  many educators have 

incorporated  mechanical devices in  t h e i r  read ing  improvement programs. 

Among these  devices the  tach isto sco p e  has been used e x ten s iv e ly . How­

ever, th e re  i s  la c k  o f agreement as to  whether improvanent should be ac­

c red ite d  to  th e  ta c h is to sco p ic  technique o r  to  a  secondary f a c to r ,  " s e t ."  

The p resen t study was conducted to  a s c e r ta in  th e  e f f e c ts  o f  the  ta c h is ­

toscope and " s e t"  on reading r a te  and comprehension.

The purposes o f th e  study w ere: ( l )  to  determ ine the e f fe c t  o f

th e  tach isto scope  w ith  verbaQ. " s e t"  fo r  speed on reading  ra te  and com­

prehension; (2) to  determ ine th e  e f f e c t  o f  th e  tach isto sco p e  w ithout 

v e rb a l " s e t"  fo r  speed on read ing  r a te  and comprehension; (3) to  d e te r -  

imine the e f fe c t  o f  verba l " s e t"  f o r  speed w ithout the  tach isto scope  on 

ireading r a te  and comprehension; (4) to  compare the  r e s u l ts  o f these  

I th re e  procedures o f  teach ing  read ing ; and (5) to  check th e  re te n tio n  o f 

I  gains in  reading r a te  and comprehension produced by th ese  th re e  methods.
I  :

Four groups were used in  th e  s tudy : Group A, th e  group exposed i
i     _  _  _  _      _  _           _    J
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to  ta c h is to sco p ic  tra in in g  w ithout v e rb a l ’’s e t” fo r  speed; group B, the  

group exposed to  tach is to sco p ic  t r a in in g  w ith v e rb a l " s e t"  fo r  speed; 

group G which was in s tru c ted  in  methods fo r  inç>roving reading  and given 

v erb a l " s e t"  f o r  speed without the  use o f any mechanical device o r 

t ra in in g  manual; and group D, th e  c o n tro l group who vras given no in ­

s tru c tio n  in  read ing  improvement. The su b jec ts  were 396 sophomore 

English  stu d en ts  from C apitol H ill  High School, Oklahoma C ity , Oklahoma 

I t  was assumed th a t  th ese  studen ts rep resen ted  th e  " ty p ic a l"  sophomore 

E nglish  s tu d en ts  in  th e  school system . The in v e s tig a tio n  was conducted i  

under re g u la r  classroom  conditions, each c la s s  having i t s  own English 

te ac h e r  as th e  in s t ru c to r  in  reading improvement se ss io n s . C lasses w ith  j
I

t h e i r  re sp ec tiv e  teach e r were assigned to  th e  experim ental and c o n tro l | 

groups on a random b a s is .  P r io r  to  th e  in s tru c t io n a l  period  each group I 

was g iven , as a  p r e te s t ,  the  Survey S ec tio n  of th e  D iagnostic Reading ' 

T e st, Form A. Each group was given s ix te e n  20 minute p eriods o f in ­

s tru c t io n , two days a week over an in te rv a l  of e ig h t weeks. The Survey j
!

Section  of th e  D iagnostic Reading T est, Form B was given as th e  p o s t-  I 

t ra in in g  t e s t .  Nine weeks a f t e r  th e  te rm in a tio n  of reading in s tru c t io n  | 

the  Survey S ection  of the D iagnostic Reading T e s t, Form C was adm inis­

te re d  as a re te n tio n  check.

The n u l l  hypotheses te s te d  in  t h i s  study were: (1) th e re  i s  no

s ig n if ic a n t  d iffe ren ce  between th e  th re e  experim ental groups and th e
I
icontrol group in  reading ra te  and comprehension; and (2) th e re  i s  no 

s ig n if ic a n t  d iffe ren ce  in  th e  re te n tio n  o f gains between th e  th re e  ex­

perim en ta l groups and the co n tro l group.

On th e  b a s is  o f a s e r ie s  o f  s in g le  c la s s i f ic a t io n  covariance.....
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analyses i t  was necessary  to  r e je c t  both n u ll  hypotheses regard ing  read­

ing  ra te  perform ance. Conversely, th e  analysis  in d ica te d  th a t  both 

hypotheses be accepted regard ing  comprehension perform ance.

From the r e s u l ts  o f  th i s  in v e s tig a tio n  th e  follow ing conclusions 

a re  o ffe red :

1 . Verbal " s e t"  emerged as  the most s ig n if ic a n t  m anipulable 

v a r iab le  ; i t  seemed to  engender read ing  ra te  more uniform ly than did  the 

tach is to sco p e . The groups rece iv in g  only v e rb a l " s e t"  n o t only a tta in e d  

a  g re a te r  ra te  o f  reading bu t re ta in e d  more o f  th a t  p a r t ic u la r  p ro f i ­

ciency than did  e i th e r  o f the  rem aining th ree  groups.

2 . The tach isto sco p e  w ith  o r  w ithout v e rb a l " s e t"  was in e ffe c ­

t iv e  as a  means o f  producing s t a t i s t i c a l l y  s ig n if ic a n t  gains in  reading 

r a te  and comprehension. However, th e  tach istoscope w ith  v e rb a l " se t"  

fo r  speed did produce g re a te r  gains than th e  tach isto sco p e  w ithout ver­

b a l " s e t"  fo r  speed.

3 . Comprehension performance was n o t a f fe c te d  by any o f the

methods employed. Although a change in  comprehension d id  no t accompany 

th e  change in  r a te  performance, i t  can be concluded th a t  th e re  was no 

lo s s  in  comprehension scores among the groups who showed s u p e r io r i ty  in  

r a te .

The conclusions above seem to  support th e  follow ing im p lica tio n s:

1 . Reading a b i l i t y  can be improved by in c reas in g  th e  m otivation  

o f th e  p u p il  and in  tu rn  he w il l  evolve a technique su ita b le  to  him self 

by means o f which h is  reading  w i l l  improve. Therefore, th e  classroom 

teach er o f normal p up il groups who can encourage m otivation  o r  a  mind- ; 

s e t  fo r  speed in  h is  p u p ils  can promote read ing  improvement w ithout the  j
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expenditures a tten d an t upon th e  use o f  a ta ch is to sco p e .

2. The su p erio r technique o f  verbal " s e t"  f o r  speed w ithout th e  

tach isto scope  d id  no t promote an in crease  in  comprehension. T herefore , 

the  in v e s tig a tio n  cannot be claim ed to  have evolved a most su p erio r 

method fo r  teach ing  read ing . I t  does suggest, however, th a t  v erb a l 

" s e t"  may w ell be incorporated  in  a  more e f f ic ie n t  method fo r  teach in g  

read ing .

3 . Any method o r dev ice  which enhances m otivation  on th e  p a r t  

o f  the  s tu d en t o r  th e  in s t r u c to r  should no t be n eg lec ted . However, a 

v a r ie ty  o f methods and devices may supply m otivation  and one should be 

cautioned a g a in s t so le  dependence on one method o r device which seems 

popular o r  novel fo r  the moment,

4. W ithin p ro b a b ili ty  the  r e q u is i te  s k i l l s  f o r  improving read­

in g  r a te  l i e  in  the a b i l i t y  o f  th e  teach er to  m otivate th e  stu d en ts  fo r  

an in c rease  in  reading  r a te  and expensive apparatus a re  n o t e s s e n tia l  to  

re le a se  these  p o te n t i a l i t i e s .
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LESSON VII

Teacher _(Group a ) October 25, 195A

i  Resource M ateria l fo r  In tro d u c to ry  Remarks (Five m inutes)

During th e  p a s t  t-wo weeks we have been stud ying  s k i l l s  in  th e  
I  mechanics o f  rea d in g . L et u s  rev iew  th e s e  very  b r ie f ly :

1 . Read w ith a minimum number o f  f ix a tio n s , o r s to p s , to  th e  ! 
p r in te d  l in e .

2. Develop a wide eye-span which absorbs phrases and thoughts,! 
ra th e r  than is o la te d  words. I

3 . Break any h a b its  o f  moving your l ip s  o r v o ca liz in g  when you; 
read s i l e n t ly .  |

4» E lim inate th e  tendency " to  look back" and reread  words. 
There must be no reg ress io n s  i f  you expect to  become a 
smoother re ad e r.

Improvement in  your reading  depends to  a g rea t ex ten t on how 
much you have been applying th ese  ru le s  to  the  reading  you do a l l  day 
long. When you read  E nglish , sc ien ce , a novel, o r  a newspaper, fo rce  I 
y o u rse lf  to  read e f f i c ie n t ly .

RHYTHM i s  ano ther s k i l l  we need to  develop fo r  e f f ic ie n t  read­
ing. The f ix a tio n s  o r  pauses made by good readers come a t  about th e  
same p lace  on successive l in e s  o f p r in t  and there  are  g en era lly  th e  same i 
number o f f ix a tio n s  to  each l i n e .  This re g u la r i ty  i s  c a lled  reading  i 

rhythm. Today we have a  s l id e  fo r  th e  tach isto scope  th a t  i s  designed to  : 
help you achieve th i s  rhythm which w il l  in  tu rn  help you become a 
smoother, b e t te r  read e r.

The a b i l i t y  to  read e f f ic ie n t ly  i s  a s k i l l  which can be d ev e l­
oped only by analyzing  p resen t reading  h a b its , ro o tin g  out bad ones and 
'su b s titu tin g  good ones.

'Slide T arget Timer Response N otes and Comments

I 43 Paragraph Open Remove cover p la te  and expose
fo r  demon- th e  e n t ir e  paragraph. With your

! s t r a t in g  p e n c il  on the s l i d e ,  have s tu -
reading d en ts fo llo w  i t s  rhythmic sweep
rhythm w ith  th e ir  e y e s . I n s tr u c t  s tu ­

d en ts to  re-read  paragraph. Tap 
a stead y  rhythm and l e t  s tu d en ts  
match th e rhythm w ith  t h e ir  ey e -  
movements.

44 Two-word l/lOO Oral This s lid e  w ill  serve as a
phrases "warm-up" to  the more d i f f i c u l t

ex erc ises  th a t  a re  to  fo llow .
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S lid e  Target Timer Response

45 Three-word l/lOO Oral
phrases

46 Three-word l/lOO
phrases

47 Three-word l/lOO
phrases

48 Three-word l/lOO 
phrases

49 Four-word l/lGO
phrases

50 Four-word 
phrases l/lOO

W ritten  
& checked

Oral

W ritten  
& checked

Oral

W ritten  
& checked

Notes and Comments j

By now s tu d en ts  should no t havsj 
to  concentrate  so heav ily  on 
fo cu s. They should merely t r y  | 
to  ca tch  a  m ental image o f the  ' 
f la s h .  T heir minds can be com-i 
pared to  an une^posed film  in  a 
camera. !

I f  th ese  seem too easy fo r  some 
s tu d en ts  remind them th a t  th e  | 
s l id e s  become p ro g ressiv e ly  
more d i f f i c u l t .  Mastery a t  each 
le v e l  w i l l  b rin g  b e s t r e s u l t s .

Reading th ese  phrases as they 
a re  p resen ted  should t r a n s f e r  ; 
to  rhythmic phrase reading on | 
th e  p r in te d  page.

S tre ss  th a t  s tu d en ts  use th e  s k i l l  o f  rhythmic phrase reading 
in  t h e i r  everyday read ing , and urge them to  p ra c tic e  o th e r  newly ac­
q u ired  s k i l l s .
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LESSON VII !
T e a c h e r_____________ (Group B) October 25» 1954 |

Resource M ateria l £ o i In tro d u c to ry  Remarks (Five minutes)

I  During the past two weeks we have been studying s k i l l s  in  the
I  mechanics o f reading . L et us review  th ese  very b r ie f ly :
! I

1 . Read with a minimum number o f  f ix a tio n s , o r s to p s , to  the 
p r in te d  l in e .

I  2. Develop a wide eye-span which absorbs phrases and thoughts,
i r a th e r  than is o la te d  words. :
! 3» Break any h a b its  o f  moving your l i p s  o r  v o ca liz in g  when you |

read s i le n t ly .  ;
I 4» Elim inate th e  tendency " to  look  back" and re read  words.
; There must be no reg re ss io n s  i f  you expect to  become a

f a s te r  reader.

I The purpose of th i s  read ing  period  i s  to  in crease  your reading
j speed and improve your comprehension. The g re a te r  your s k i l l  in  these  
I fo u r mechanics the g re a te r  your normal speed. The g re a te r  your speed, 
th e  more accurate  your comprehension i s  l ik e ly  to  be.

RHYTHM i s  another s k i l l  we need to  develop fo r  smooth, f a s t  '
read ing . The f ix a tio n s  o r  pauses made by good readers come a t  about the 
same p laces on successive l in e s  o f  p r in t ,  and th e re  a re , g en e ra lly , the 

I  same number o f  f ix a tio n s  to  each l i n e .  This r e g u la r i ty  i s  known as ,
! reading  RHYTHM. Today we have a s l id e  fo r  the  tach isto scope  th a t  i s  ■
I designed to  help you achieve th i s  rhythm which w ill  in  tu rn  in c rease  
I  your speed and smooth out your read ing . Thus you become f a s te r  and 
! b e t t e r  read ers .

The a b i l i t y  to read f a s te r  i s  a s k i l l  which can be developed 
I only by analyzing your p resen t reading  h a b its ,  roo ting  o u t bad ones and 
; s u b s ti tu tin g  good ones.

Remember f a s te r  reading  can come to  anyone who wants to  improve ; 
! and th i s  i s  a  wonderful opportun ity  fo r  you to  do so . Being a good 
: read er means time in  the  "bank."

S lide  Target Timer Response Notes and Comments :
43 Paragraph Open Remove cover p la te  and esqjose the;

fo r  demon- e n t i re  paragraph. With your pen-
s tr a t in g  o i l  on the  s l id e ,  have s tu d en ts
rhythm fo llow  i t s  rhytim ic sweep w ith

th e i r  eyes. In s t ru c t  s tu d en ts  to  
read paragraph. Tap a steady 
rhythm and l e t  s tuden ts  match the 
rhythm with t h e i r  eye movements.
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S lid e
44

45

Target
Two-word
phrases

Three-word
phrases

Timer
1/100

l/lOO

Response
Oral

Oral

Notes and Comments
This s lid e  w i l l  serve as a "wam-r 
up” to  the  more d i f f i c u l t  ex e r-  i 
c ise s  th a t  a re  to  fo llow .

By now stu d en ts  should n o t have i 
to  concen tra te  so h eav ily  on | 
focus. They should merely t r y  
to  ca tch  a m ental image o f the  
f la s h .  Their minds can be com­
pared to  an unexposed film  in  a 
camera.

46

47

i 48

I

!

50

Three-word l/lOO 
phrases

Three-word l/lOO 
phrases

Three-word
phrases

Four-word
phrases

Four-word
phrases

1/100

1/100

1/100

W ritten  
& checked

Oral

W ritten  
& checked

Oral

W ritten  
& checked

I f  th ese  seem too easy fo r  some 
s tu d en ts  remind them th a t  s lid e s  
become p ro g ress iv e ly  more d i f f i ­
c u l t .  M astery a t  each speed w ill 
b rin g  b e s t r e s u l t s .

Reading these  phrases a t  a high 
r a te  o f speed should t r a n s f e r  to 
rhythmic phrase read ing  on th e  
p r in te d  page.

Encourage stu d en ts  to  use the  s k i l l  o f  rhythmic phrase reading  in  
I t h e i r  everyday reading  and s t r iv e  to  become SPEED READERS.

READ AT A LITTLE FASTER RATE THAN IS COMFORTABLEt
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LESSON VII I

Teacher ____________ (Group C) October 25# 19541

M ateria ls

S tudent: Prose and Poetry  fo r  A ppreciation
Graph I
P encil

Teacher: Prose and Poetry  fo r  A ppreciation
Stop watch

Resource M ateria l fo r  In s tru c to r

During the  p a s t  two weeks we have been studying s k i l l s  in  th e  
mechanics o f read ing . L et us review  th ese  b r ie f ly :

1 . Read w ith a minimum number o f  f ix a tio n s , o r s to p s , to  th e  
p rin te d  l i n e .

2. Develop a wide eye-span which absorbs phrases and thoughts, 
ra th e r  than  iso la te d  words.

3 . Break any h a b its  o f moving your l i p s  o r v o ca liz in g  when you 
read s i l e n t ly .

4» E lim inate th e  tendency " to  look back" and re read  words.
There must be no reg ressio n s  i f  you expect to  become a 
f a s te r  re a d e r.

The purpose o f th is  reading perio d  i s  to  in crease  your reading 
speed and improve your.com prehension. The g rea te r  your s k i l l  in  these  
four mechanics th e  g re a te r  your normal speed. The g re a te r  your speed, 
the  more accurate  your comprehension i s  l ik e ly  to  be .

Improvement in  your reading depends to  a g re a t e x ten t on how
much you have been apply ing  th ese  ru le s  to  the reading  you do a l l  day
long . When you read E n ^ is h , sc ience , a novel, o r a newspaper, force 
y o u rse lf  to  read e f f ic ie n t ly .

Today, l e t* s  do some a d d itio n a l p ra c tic e  on expanding your eye- 
span. Your eyes should p ick  up a number o f words a t  one glance in s tead  
o f one o r two. This au to m atica lly  reduces the number o f pauses o r 
f ix a tio n s  per l i n e .

In  e f f ic ie n t  read ing , th e  f ix a tio n s  come a t  about th e  same 
p laces on successive l in e s  o f  p r in t ,  and th e re  a re  g en era lly  th e  same 
number o f f ix a tio n s  on each l i n e .  This re g u la r i ty  i s  known as  rhythm.

Let*s tu rn  to  page 493* and as  we read th is  s e le c tio n  s i l e n t ly ,
l e t ' s  make our eye move across th e  l in e  w ith  rhythmic sweeps, pausing

! *Read s i l e n t ly  w ith stu d en ts  and ta p  a slow, steady rhythm to
I s e t  speed fo r  eye movements. G radually increase  rhythm as  they  read .
    - -   .. w  . . . .   ..................................  . . . . .  . .. . . . . . . .  . . .  . . .
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to  p ick  up sev era l words a t  each f ix a tio n . Try making three f ix a tio n s  | 
p e r  l in e ,  keeping a steady rhythm. (Use the f i r s t  27 l in e s  o f  the  poem | 
«Daniel»)

Now we w il l  reread th i s  s e le c tio n  vdth  two f ix a tio n s  p e r  l i n e .  
Keep a  steady read ing  rhythm.*

I  I

; Remember to  read forward to  overcome the h a b it o f reg ressio n  o r
i b ack -track ing  over words. Do your reading w ith your eyes and mind 
' only—no l i p  o r  th ro a t  movements.

Rate check—For today* s 1000 word reading ra te  check, tu rn  to  | 
page 547. Read The T e ll- Tale H eart beginning w ith "T rue .. .nervous very,; 

I  v e r y . . ."  Read to  paragraph 4, page 549. Record your words p er minute on 
your graph. (Follow standard procedures fo r  in i t i a t in g  th e  r a te  check.);

;    :

Continue to  tap  rhythm a s  studen ts re read  the  se le c tio n .

REMIND STÜDMTS TO PRACTICE NEWLY ACQUIRED SKILLS IN ALL THEIR
READING*
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LESSON V III

Teacher _( Group a) October 27, 1954

Resource M ateria l fo r  In troducto ry  Remarks (Five m inutes) I
I I
I We have been d iscussing  how reading i s  s t i l l  in  the  "horse  and
I  buggy" stage when we read word fo r  word. Here i s  ano ther suggestion to  I 

I tak e  us o f f  th e  cobblestones to  smoother s a i l in g  along th e  p r in te d  pageJ 
! Reading every "an d ,"  " i f , "  and "bu t"  on the page can g e t you so bogged 
i down in  d e ta i l s  th a t  you vdJLl f a i l  to  concen tra te  on the  main id e a s . ! 
I The KEY WORDS in  a sentence are  the  ones th a t  ca rry  th e  meaning. A | 

sm all c h ild  uses key words when he says "want d rink  water** in s tea d  o f  ; 
I  **I want a d rink  o f w a te r."  A ctually  you can ge t th e  meaning w ithout | 
! the  "I,** " a ,"  and " o f ."  So i t  i s  w ith reading—look fo r  KEY WORDS and j 
; th e se  unim portant words w il l  au to m atica lly  p lay  th e i r  small p a r t  as you | 
: read  in  phrases o r  thought u n i t s .  Nouns and verbs c a rry  the  e s s e n tia l  1  

thought, aided sometimes by a d je c tiv e s  and adverbs.

The read er who pays excessive a t te n t io n  to  every word and de­
t a i l  i s  l ik e ly  to  lo se  a l o t  o f  th e  impact o f  the  main theme o f a s to ry , 
and the  slow, d e ta ile d  reader may a c tu a lly  no t r e s u l t  in  as good compre-! 
hension as you might th in k .

Note th ese  f i r s t  two s l id e s .  Do you see how th e  main id ea  i s  ; 
ev iden t w ithout going in to  the  d e ta i l s  o f con junctions, p rep o sitio n s  i  

and a r t ic le s ?  i

S lid e  Target Timer
51 & Demonstra- Open
52 t io n  o f 

KEY WORDS

Response

I (When you change s l id e s  be sure you 
: always give one example fo r  the 
s tu d en ts  to  lo c a te  th e  ta rg e t)

53

54

Four-word l/lOO 
phrases

Infonnation  l/lOO 
signs

O ral

W ritten 
& checked

Notes and Comments 
KEY WORD reading i s  th e  KEY to  
smooth read ing . Ask th e  s tu ­
den ts i f  they can make sense 
from reading the  ske le ton  para­
graph. You might ask some a l e r t  
s tu d en t to  supply the m issing 
words, and then move on to  s l id e  
#52 fo r  comparison. ;

These a re  sh o rt and s tuden ts  
should m aster most o f  them.

I

Ask s tu d en ts  to  keep a complete Î 
record o f a l l  w r itte n  responses 
and check each wrong response 
c a re fu lly . Inform them th a t  
you want the  responses a t  the 
end o f  th e  sess io n  today .

55 Four-word
phrases

1/100 Oral
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S lid e  Target Timer

56 Four-irord l/lOO
phrases

57

58

Four-word
phrases

Four-vrord 
sentences 
& one f iv e  
•word sen­
tence

1/100

1/100

Response
W ritten  
& checked

Oral

W ritten  
& checked

Notes and Comments |
Continue on same response shee t |

T e ll the s tuden ts  not to  be d is - l 
couraged i f  they  missed a few. 
There w il l  be more p ra c tic e  in  
subsequent lesso n s  before mas­
te ry  can be expected.
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LESSON V III

Teacher .(Group B) October 27, 1954

Resource M ateria l fo r  In tro d u c to ry  Remarks (Five m inutes)

We have discussed  how your reading time i s  slowed to  a "horse 
I  and buggy" speed by reading  a word a t  a tim e. As we p ra c tic e  rap id  
i  reading  by seeing  groups o f  words, l e t  us a lso  include th i s  h e lp fu l 
I h in t :  READ FOR KEY WORDS. As you progress in  reading a b i l i t y  you’l l
! f in d  i t  i s n ’t  necessary  to  read  every word. Reading every "and ,"  " i f , "
I and "b u t"  on a  page w ill  g e t you so bogged down in  sep ara te  words th a t  
! you w il l  f a i l  to  concen tra te  on main id eas . Look fo r  KEY WORDS, and 

I  th ese  unim portant words w i l l  au to m atica lly  p la y  th e i r  sm all p a r t  a s  you 
, read in  phrases and thought u n i t s .  Nouns and verbs c a rry  the e s s e n tia l  
I thought, a ided  sometimes by a d je c tiv e s  and adverbs. ‘

How i s  your speed? I f  you’re  reading 225 words p e r  m inute, your 
I r a te  i s  about th e  n a tio n a l average, o r  the r a te  o f a s ix th -g rad e  ch ild  
I  who m asters most o f h is  read ing  assignm ents. High school s tuden ts have 
I d i f f i c u l ty  i f  they cannot read over 300 words a m inute. The co llege
I s tuden t who reads le s s  than  350 words a minute w ill  f in d  the  going
I  tough. I t  i s  encouraging to  know you can improve your read ing  r a te  up 
I to  50^ by your own e f f o r t s .  Tachistoscopic tra in in g  i s  designed to  help 
I you reach th a t  doubled speed, which many students have a tta in e d .
I ;

I N otice these f i r s t  two s l id e s  and see how reading  KEY WORDS can
j in c rease  your speed.

I S lid e

!51,&
52

Target
Demonstra- Open 
t io n  o f  
KEY WORDS

Timer Response

(When you change s lid e s  be sure 
you always f la s h  one example fo r  
th e  s tuden ts  to  lo c a te  th e  ta rg e t)

53

54

Four-word
phrases

1/100

Informa- l/lOO 
t io n  signs

Oral

W ritten 
& checked

55 Four-word
phrases

1/100 Oral

Notes and Comments
KEY WORD reading  i s  th e  KEY TO 
RAPID READING, Ask th e  s tu d en ts  
i f  they  can make sense from 
reading the sk e le to n  paragraph. 
You might ask some a l e r t  s tu ­
dent to  f i l l  in  th e  m issing 
words then  move on to  s lid e  #52 
fo r  comparison.

These are  sh o rt and s tu d en ts  
should m aster most o f  them.

Ask stu d en ts  to  keep a  complete 
record of a l l  w r itte n  responses 
and check each wrong response 
c a re fu lly . Inform  them th a t  you 
want the  responses a t  the  end 
o f th e  session  today.
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S lid e  Target 
56 Four-word

57

58

phrases

Four-word
phrases

Four-word 
sentences 
& one f iv e -  
word sen­
tence

Timer
1/100

1/100

1/100

Response
W ritten 
& checked

O ral

W ritten  
& checked

Notes and Comments 
Continue on same response shee t

I f  some o f  the  stu d en ts  fe e l 
th a t  they missed a number o f 
these  sen tences, t e l l  them th a t  
they w ill  have more p ra c tic e  in  
subsequent sessions before 
m astery w il l  be expected.
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LE^ON VIII

Teacher ___________ (Group C) October 27, 1954

M ate ria ls

S tudent: Prose and P oetry  fo r  A ppreciation
Graph

I P en c il I

Teacher: Prose and Poetry  fo r  A ppreciation
Stop watch

Resource M ateria l fo r  In s tru c to r

; We have d iscussed  how your reading  time i s  slowed to  a "horse and:
I buggy" speed by reading a word a t  a time» As we p ra c tic e  reading  more 
I ra p id ly  by seeing la r g e r  groups o f words th i s  new suggestion w il l  be 
] h e lp fu l:  READ FOR KEY WORDS. You have been tra in e d  in  elem entary
school to  "read  every word." As you p rogress in  reading a b i l i t y ,  y o u 'l l  
f in d  th a t  no t every word should be read . Reading every "and ,"  " i f , "  and 
"b u t"  on th e  page can g e t you so bogged down w ith separate  words th a t  
you w il l  f a i l  to  concen tra te  on the main id e a s . The KEY WORDS in  a I 
sentence a re  th e  ones th a t  carry  the meaning. A sm all c h ild  uses them 
when he says "want d rin k  w ater" in s tead  o f " I  want a d rin k  o f  w a te r ."  
A c tu a lly  you can get th i s  meaning w ithout the  I ,  a ,  and o f .  The same is i  
tm e  w ith reading , i t  i s  no t necessary  fo r  the reader to  give a t te n t io n  : 
to  th e  unim portant words. He looks fo r  the KEY WORDS as he reads in  
phrases o r thought u n i t s .  Nouns and verbs c a rry  the e s s e n t ia l  thought, I 
a ided  sometimes by a d je c tiv e s  and adverbs.

i

I To b e t t e r  dem onstrate what has ju s t  been sa id , l e t ' s  d i r e c t  our
A tte n tio n  to  th e  board:*  Only KEY WORDS a re  used in  t h i s  paragraph.

 red s q u i r r e l    —  t r a i t s ------------ --- -  o ffen s iv e .

 ---- --- -  -  quarrelsom e, -   ------   -  " l ig h t-f in g e re d "  -  —

i s t e a l s ----------------------  in d u str io u s  n e ig h b o r s ,  chipm unks mice.

!_  ---- --------- not a l l .  Sometimes, — - -  -  —  -  daring  m urderer -  -  -

!   songb irds. —  c u r io s i ty  re m in d s --------------------Paul P r y , ------

b lue j a y .    —  - g o s s ip y    -  ta lk s  —  -  -  loud, harsh vo ice,

^snickering, c h a t t e r i n g ,  w h is tlin g .

*Before c la ss  o r a t  most convenient time w rite  the  ske le to n  p ara­
graph which contains only KEY WORDS on the heal'd. A fter s tu d en ts  have 
read i t  ask someone to  t r y  to  f i l l  in  the b lanks, or you may d e s ire  to  
f i l l  i t  in  by group d isc u ss io n .
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I  The unim portant words a re  included  in  t h i s  paragraph: |

1 The red  s q u ir r e l  has some t r a i t s  th a t  a re  most o ffe n s iv e . Be- ‘
I sides being  quarrelsom e, he i s  " lig h t- f in g e re d "  and s te a ls  from h is  
I more in d u s tr io u s  neighbors, th e  chipnunks and m ice. But th a t  i s  no t
I a l l .  Sometimes, he i s  a d arin g  murder o f our songbirds. His c u r io s ity
reminds you o f Paul Pry, th e  b lue ja y . He i s  gossipy and ta lk s  in  a

i loud, harsh  vo ice , sn ick e rin g , c h a tte r in g , o r w h is tlin g .

As you read the  1000 word s e le c tio n  today read a l i t t l e  f a s te r  
I than i s  com fortab le. Read fo r  key words. I f  you a re  read ing  225 words
I a m inute, you a re  reading  a t  about th e  n a tio n a l average, o r  the ra te  o f ’
■ a s ix th -g ra d e  ch ild  who m asters most o f  h is  reading assignm ents. That 

I  is  n o t f a s t  enough to  make newspaper o r  magazine reading  en joyab le .
I High school s tu d en ts  have d i f f i c u l ty  w ith  t h e i r  s tu d ie s  i f  they cannot 
i read 300 words p er minute o r f a s t e r ,  and co llege  stu d en ts  who read be- 
! low 350 words w il l  f in d  the  going tough. In  some jobs even 600 words 
I per minute i s  too low.

j  Rate check—For today*s 1000 vrord reading ra te  check, tu rn  to
jpage 358. Read Mountains and Men beginning w ith "In  th e  a fte rn o o n . . ."  
Read to  th e  bottom o f  page 360. Record your words p e r  minute on your 
graph. (Follow s tandard  procedures fo r  in i t i a t in g  th e  ra te  check.)

KEY WORDS THE KEY TO FASTER READING!
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SAMPLES OF PHRASES AND SENTENCES USED IN 
TACHISTOSCOPIC TRAINING 

(L essons VII and V III)

(S lide  44) (S lid e  47)
Two~uord phrases Three-word phrases

grow t a l l around th e  c ir c le

h is  head beyond th e  l ig h t

f lo o r  lamp beside our house

h is  t a i l go toward home

ask him s p i l l  b lack  ink

be good iro n  your s h i r t

before long beneath th e  oak

can buy w ill  have taken

(S lide  54) (S lid e  56)
Sentences Four-word phrases

Follow th e  arrow. a id s  to  good reading

Pavement s lip p e ry . th i s  i s  good tra in in g

Please c lose  th e  window. to  improve your reading

Turn to  the  r ig h t . you le a rn  by doing

Keep o f f  s o f t  shou lder. become an eoçert reader

Go to  the  s to re . check your reading h ab its

Sign on th e  d o tted  l i n e . you should always t i y

Men working. i t  depends on you

Read e f f ic ie n t ly .


